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The main challenge: new competences to develop
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2. Our actions
a) Degree in Environmental Sciences: first strategies for the 
introduction of EDS elements.
● Subject: Fundamentals of Mathematics (6 ECTS)
● Schedule: 1st semester – First course
● Profile of students: 

 Lowest level of all School of Science
 Mainly access as alternative to other studies whith higher demand 

(e.g. Biology, Pharmacy)
 About 10% coming from Vocational Training (Env.& Health,  Env. 

Education), which means at least two years without mathematics, 
but, most of them, with job experience

 In general, very low interest on Mathematics, null vision of utility of 
Mathematics, and mostly bad experience with the subject (bad 
records, bad teaching-learning experiences, etc)
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Professor’s challenges:
✔ Recover the interest and taste for Mathematics.
✔ Establish clear ideas of the importance of Mathematics in (Enviromental) 

Sciences.
✔ Provide examples and applications which increase the knowledge of the 

students, promoting the self-esteem and empowerment (“Please, tell this 
example at home”).

✔ Try to propose always applied problems at the level of their skills and 
knowledge.

✔ Highlight the value and significance of the High Education with the view in 
the future (labour market, leadership, pro-active behaviour,...) 
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● Weekly post of news or reports related with the 
SDG, taking into account the local and the 
global vision.

● In classroom, without previous announcement, 
we open newspapers o reports “on-fire” and 
open debates, always trying to make appears 
the scientifc method and the mathematics. 
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● Reference to SDG in the 
list of problems of each 
chapter
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● Show real and on-time 
data and measures 
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2. Our actions
b) Master's for future secondary school teachers: Introduction on 
basics
● One activity related with Design of Activities 
● Profile of students: 

 Graduated in Mathematics at ULL without teaching experience
 Highly conditioned by the way of teaching at the university level: 

✔ Product from traditional T&L method 
✔ low use of ICT, 
✔ low2 group working experience, 
✔ low3 creative activities, 
✔ low4 innovatives T&L activities
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Activity posted: 
In this activity we analyzed how an exemplification of mathematics teaching with a focus on 
ESD modifies the perspective of future teachers about sustainability and its incorporation 
in the mathematics class. 
The results show that future teachers recognize the need to incorporate the SDGs in 
mathematics teaching as a means of building sustainability competencies. 
But, in addition, the exemplification followed constitutes a tool of great value for the acquisition 
of tools and strategies that provide competence to future teachers so that they can build 
their own proposals with a focus on ESD.

Step 0: Basic training in SDG

Step 1: Students are required to develop a mathematics classroom proposal with a 
focus on ESD.

Step 2: Presentation of a mathematics project focused on ESD, contextualised in 
SDG-4 (Quality Education), which addresses the problem of early school leaving in 
the world and the possible causes and consequences.

Step 3: Review of proposals done in step 1



https://data.worldbank.org/indicator/SE.PRM.UNER

TM 2. Which time intervals do you 
observe significant changes in 
behaviour?

TM 3. What functional behaviour 
do you identify in the selected 
intervals? 
Build a predictive model for each 
period so that we can appreciate 
the real change in trend produced 
(Desmos1). 

TM 4. Compare the rates of 
increase and decrease in each 
period. TM 6. Build a predictive 

model for the whole time 
series [1970, 2020] 
(Desmos3).

TM 5. Use the predictive 
models for each period to 
measure the impact of the 
measures (Desmos2).

15

https://data.worldbank.org/indicator/SE.PRM.UNER
https://www.desmos.com/calculator/6yshuw9ium
https://www.desmos.com/calculator/6zx5jrcitk?lang=es
https://www.desmos.com/calculator/zhecdqpknw


https://data.worldbank.org/indicator/SE.PRM.UNER

TS 5. Which historical events do 
you think had a relevant influence 
on these two periods [1979, 1997] 
and [1997, 2007]?

TS 6. Which initiative marks the 
largest decline in history?

TM 6. If we had followed the trend 
of reduction halted in 2007, in 
which year would the target of 2% 
of out-of-school children have 
been achieved?

1. https://en.wikipedia.org/wiki/Lists_of_wars
https://en.wikipedia.org/wiki/List_of_wars:_1990%E2%80%932002

2. https://es.wikipedia.org/wiki/Objetivos_de_Desarrollo_del_Milenio 
https://www.aecid.es/EN/FCAS/Paginas/Que-es/Transp/objetivos-milenio.aspx 
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https://data.worldbank.org/indicator/SE.PRM.UNER
https://en.wikipedia.org/wiki/Lists_of_wars
https://en.wikipedia.org/wiki/List_of_wars:_1990%E2%80%932002
https://es.wikipedia.org/wiki/Objetivos_de_Desarrollo_del_Milenio
https://www.aecid.es/EN/FCAS/Paginas/Que-es/Transp/objetivos-milenio.aspx
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Conclusions + Warnings:

● Incorporate workshops that demonstrate project-based 
learning strategies with a focus on ESD and through 
mathematical learning show good results.

● Promote connecting mathematics with other 
disciplines and with other mathematical contents, and 
where the context is the common thread.

● The SDGs are a global urgency
● Teachers are "key players" in ESD development.
● Initial training of future teacher of mathematics must 

address the keys of ESD and its relation to 
mathematics.
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2. Our actions
c) Degree in Mathematics: Three projects on the subject 
Modelisation (4th course)
● Subject: Modelisation (6 ECTS)
● Schedule: 2nd semester – 4th course – Last mandatory subject
● Profile of students: 

 Same profile than master students.
 Very tired and stressed students.
 Mostly with high delay on finish (average of 6 years to finish).
 Very low enthusiasm on new activities.

Our proposal: Project Based Learning approach
● 17 groups (4 students)
● One SDG assigned to each group along all the course
● Two projects related with the assigned SDG
● One final project on SDG #3 Good Health & Well Being
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Project 1: Composite Indicators

The Organisation for Economic Co-operation and Development (OECD) 
has among its main objectives to promote policies that improve the 
economic and social well-being of people and countries.
To this end, it commissions us, as mathematicians, to develop a prototype 
Composite Indicator for a specific SDG, using real data and allowing pilot 
designs for country or regional rankings.
We are free to choose the indicators, countries or regions that we consider, 
and what interests them in this assignment is that we present an indicator 
proposal to see if in subsequent developments they are useful for broader 
studies. 
The OECD is known for the large number of studies it publishes, with a 
huge battery of indicators that allow us to analyse and compare the 
situation of communities (countries, regions, etc.). In this link you can see 
many of them:
https://www.oecd.org/statistics/indicadores-clave.htm
There are many manuals on Composite Indicator design published by the 
OECD and the EU's Joint Research Centre (JCR).

https://www.oecd.org/statistics/indicadores-clave.htm
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Example
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GGGI measures four equally-weighted 
dimensions: 
● Economic participation & opportunity,
● educational attainment, 
● health & survival, and 
● political empowerment. 
Country rankings and index scores vary 
considerably depending on the choice of 
dimensional weights. 
World Economic Forum statisticians chose to 
weight these dimensions equally, but with a 
different choice of weights, the indicator scores 
would be quite different.

https://www.weforum.org/reports/global-gender-g
ap-report-2022/

https://www.weforum.org/reports/global-gender-gap-report-2022/
https://www.weforum.org/reports/global-gender-gap-report-2022/
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Objetives (outcomes) 
● Construct a Composite Indicator with the selected data.
● Compile basic information on the construction of Composite 

Indicators for similar work.
● Identification of the mathematical tools necessary for the design of 

the Composite Indicator.
● Design of a solution in Dashboard format that allows to make 

proofs of concept (test) with the data, modify variables, handle new 
data, etc, in order to have a flexible tool adaptable to tests and 
changes.

● ...and all the added value provided by each group.
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Project 2: Mini-PBL design
Education is the top priority of the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) because it is an essential human right and 
the foundation for building peace and fostering sustainable development. 
UNESCO is the United Nations specialised agency for education and its 
Education Sector provides global and regional leadership in education, 
strengthens national education systems and responds to the global 
challenges of our time through education, with a special focus on gender 
equality and Africa. 
UNESCO has been tasked with leading and coordinating the Education 
2030 Agenda. This agenda is part of a global movement to eradicate poverty 
by achieving 17 Sustainable Development Goals by 2030.
Part of this commission is the publication "MATHEMATICS FOR ACTION: 
Supporting Science-Based Decision-Making "1 which, through activity 
sheets, presents applications of mathematics to address the SDGs and the 
UN 2030 Agenda. 
UNESCO asks us to develop proposed classroom activities focusing 
on data fitting using functions and ODEs. The data should be related to 
the SDGs, and the classroom proposal should illustrate the usefulness 
of elementary functions as well as ODEs, and their use in answering 
SDG questions.     

1 https://unesdoc.unesco.org/ark:/48223/pf0000380883.locale=en

https://unesdoc.unesco.org/ark:/48223/pf0000380883.locale=en
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Example: Logistic ODE adjustment  
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TASK 1: Perform two similar 
fits (ODEs exponential, 
logistic, linear,...) with 

indicators of the assigned 
ODS (any related data table 

will be valid).
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TASK 2: Perform fitting with 
elementary functions with 

indicators of the assigned ODS 
(DESMOS, Python, etc).

Find the combination of functions 
(polynomial, rational, trigonometric, 

exponential,...) and generate at 
least three different examples. 
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Outcome in Pythagoras’ mini-PBL format
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Project 3: ODS#3 – Epidemic diseases
The goal of the World Health Organization (WHO/WHO) is to build a better and 
healthier future for people everywhere. WHO staff, working with 194 Member States 
spread across six regions and from more than 150 offices, are united under a 
common commitment: to improve the health of everyone around the world.

Together they strive to fight diseases, whether they are infectious, such as influenza 
and HIV infection, or non-communicable, such as cancer and heart disease.

The list1 of infectious diseases is enormous, and epidemiological models are central 
to their care. The past global crisis generated by COVID-19 has brought to light the 
importance of these epidemiological models, with a massive investment of resources 
as never before made for any other infectious disease. 

For this reason, models for other diseases need to be made available and provide 
tools for the study of possible future outbreaks.

The WHO/WHO is asking us to develop control panels for variants of the SIR 
model (SIS, SEIR, SIRD, SIRV,...) based on published scientific results, and 
linked to infectious diseases (non-COVID19), so as to visualise the behaviour of 
the agents involved according to the models (susceptible, infected, vectors,...) 
and to allow simple manipulation of the values of the fundamental parameters.    
    

1 https://www.ecdc.europa.eu/en/all-topics

https://www.ecdc.europa.eu/en/all-topics
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Different SIR models...

...with vector, travels, vaccines,….. 
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Task 1: 

TASK 1: Search for a 
scientific article with SIR 

variant model applied to an 
infectious disease (non-

COVID19)
(4 hours)

● We have thousands of articles related to the SIR model. Each 
group should review and choose one for development.

● It should contain a system of differential equations that 
models one infectious disease, or a generic model applicable 
to many at once.

● We have discarded specific models for COVID19 as there are 
already more than enough resources for its study. We are 
interested in lesser-understood diseases.  

● The selected article must be previously reviewed and 
approved by the teacher to be used in subsequent tasks (to 
avoid duplication).

...

1 Listado enfermedades infecciosas

https://pubmed.ncbi.nlm.nih.gov/

https://www.ecdc.europa.eu/en/all-topics
https://pubmed.ncbi.nlm.nih.gov/


  34/33

TASK 2: Construction of the dashboard where the model is solved 
numerically, allows to change the initial data and parameters, and 

contains the representations of the curves of the groups involved in 
the study (humans, vectors,...). 

(6 hours)

Task 2: 

TASK 3: Reports (5 hours)
3.1. Write a summary of the article from which the mathematical model has 

been derived.
3.2. Prepare a fact sheet, using chatGPT, with basic, relevant and updated 

information on the selected neglected disease.
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Conclusions
● SDG is a excellent vehicle to present mathematical contents related 

with real world and critical problems.
● ESD empower the role of the professor, the value of teaching and the 

focus on skills more than contents.
● It is possible to design activities in the framework of ESD for any 

level.
● The role of the students is enlarged by promoting their protagonism 

and creativity, while their social and global awareness is enhanced.
● …..

Thanks for your attention!
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