[bookmark: bookmark=id.gjdgxs][image: ] 														[image: ]  



[bookmark: _heading=h.30j0zll]
Module 4 – Mathematical Literacy, Expert-Teachers Open class activity

[bookmark: _heading=h.1fob9te][image: ]
(C8 - Short-term joint staff training event)


Integrated Curriculum - Lesson plans




			

Module 4 - Mathematical Literacy
Lesson plan 1 - Percentage

	Subject area
	Scientific and Technological Literacy

	Description of educational activity 

(duration, students age, organization of the class of pupils; The aim of the lesson;  Support materials; Evaluation and assessment method; Effect of the activity on students and teachers ; Description of the activities)

	Duration: 8 hours
 Students age: 15 - 17
 Organization of the class of pupils: frontal, individual, group work
 The aim of the lesson: To contribute so that students know how they can have a healthier diet and consider the importance of percentages on it.

 Support materials: 
·         Internet
·         ICT
         Presentations
         Video materials 
Handouts:
· Video
· Canva (Scientific poster)
Description of the activities:
•	TASK 1: Introduction to the lecture by showing the following video:
https://www.youtube.com/watch?v=7MlE4G8ntss 
•	TASK 2: Teacher from Biology give a lecture (30 min) to the class in order to introduce and explain the topics:
Topics to start with:
1.	Diet: concept
2.	Food and nutrients types
3.	Healthy and balanced diet
4.	Nutrients WHO recommendations: what are my nutrients recommendations?

•	TASK 3: In Biology class, students gather their own data about:
Their MBI
Their daily energy needs according to age and lifestyle
Their nutrients requirements. 
To do so, they consult these websites:
https://nutritiondata.self.com/ 
https://www.sciencelearn.org.nz/images/568-macronutrient-percentages  
https://multimedia.efsa.europa.eu/drvs/index.htm 

•	TASK 4: In Biology class, in teams of 3 or 4 they design a diet for:
a) A diabetes teenager (14 years old, 48 kg, 165 centimeters) who wants to maintain weight

b) An active teenager who wants to gain weight (15 years old, 54 kg, 175 centimeters).

c) A sedentary teenager who wants to lost weight (16 years, 64 kg, 158 centimeters).
Links to consult:
https://fdc.nal.usda.gov/ 
https://dtc.ucsf.edu/living-with-diabetes/diet-and-nutrition/understanding-food/ 
https://nutritiondata.self.com/ 

•	TASK 5: In the ICT class, in groups of 3 or 4, students create percentages graphs with the data gathered on the previous sessions (TASK 3) (Microsoft Excel…).

•	TASK 6: FINAL PRODUCT. In the ICT class students learn to create a video with the obtained results. Application or web pages to produce videos:
o	Windows Media Player
o	Powtoon
o	Filmora
o	Clipchamp
Assessment
●	Procedures:
-          Rubric for each of both areas: Biology and ICT
-          Observation of individual and team work
-          Evaluation of the final product of each team
●	 Criteria:
-          Appropriate use of digital sources of information
-          Use of scientific language
-          Use the scientific method in the research
-          Text and  images quality
-          Use of creating video tools
-          Appropriate vocabulary
-          Creativity


	
Connection to curriculum (grade, related objectives, KSC (Knowledge, Skills, Competencies)

	From Biology and ICT curricula:
SKILLS
-          Learn to use reliable websites about data on nutrients and healthy lifestyle.
-          Critical thinking about sources and information
-          Speaking fluency
-          Correct use of vocabulary
-          Creativity in the final products: ability for catching target audience.
-          Learn to use graph designer tools.
KNOWLEDGE:
· Calculate the suitable percentages of each nutrient in a balanced diet and recognize its principal foods.
· Create balanced diets using data about the different food groups and its caloric value.
· Interpret data about their energetic requirements depending on the individual.
· Use equations and nomograms to calculate the basal caloric expenditure and for physical activity, body mass index and percentage of corporal fat.
· Valorate a balanced diet for a healthy life.
· Analyze the food components for a balanced diet.
· Know and explain how to acquire habits and conduct to promote and maintain health and prevent nutritional diseases.
· Communicate the selected information in a concise manner using different tools.
· Discuss the importance of a balanced diet in a healthy lifestyle.
 
COMPETENCES
1.- Linguistics
· Express the need to maintain a balanced diet and expose the delicate balance that is established between food and the development of certain diseases.
· Describe the main concepts of the unit: components of a balanced diet, composition of food and its energy value, energy expenditure daily, etc.
2.- Mathematics
· Interpret diagrams and apply formulas that allow calculating caloric expenditure baseline depending on the physical activity performed.
· Analyze and develop caloric tables of the necessary foods for a balanced diet and interpret graphs of daily energy expenditure according to the activity carried out.
· Apply problem-solving strategies and select techniques for calculating the appropriate percentages of nutrients in a balanced diet, recognizing the main foods that contain them and developing balanced diets.
3.- Social
· Know and value the acquisition of behaviors and habits that favor the care and attention of the daily nutritional demands of the body.
4.- Digital
· Use ICT to produce written reports in a word processor (Word, Pages, etc.), or make a presentation in a program designed for this (Powerpoint, Keynote, Prezzi, etc.), a video, a set of murals or explanatory panels, etc.; results can also be published of the conclusions in a blog or on a web page on the Internet. It is advisable to include in the reports photographs, graphs and videos made during the search for information.
· Develop image, audio and video content and develop capabilities to integrate them into various productions.
· Configure and use properly the main Internet browsers and elaborate and publish content on the web integrating textual, numerical, sound and graphic information

	
Bibliographic reference to be used during the activity (book, story, magazine, review, periodical, journal, etc.): author(s), title, publishing house, ISBN, no. of pages, year

	Jimenez, L. Lo que dice la ciencia sobre dietas, alimentacion y salud. Plataforma Editorial. ISBN: 9788416429554. 448 pages.


	
Short description of digital sources  (applications, games, webpages, FB pages etc.)

	
Healthy and balanced diet:

https://nutritiondata.self.com/  

https://www.nutrition.org.uk/healthy-sustainable-diets/healthy-and-sustainable-diets/a-healthy-balanced-diet/?level=Consumer  

Nutrient requirements:

https://fdc.nal.usda.gov/  

https://fdc.nal.usda.gov/fdc-app.html#/food-details/334194/nutrients   

https://www.sciencelearn.org.nz/images/568-macronutrient-percentages  

https://www.efsa.europa.eu/en/topics/topic/dietary-reference-values  

https://multimedia.efsa.europa.eu/drvs/index.htm  

https://dtc.ucsf.edu/living-with-diabetes/diet-and-nutrition/understanding-food/ 

	
	The expected Outcomes of the Integrated Lesson 1 - Percentage (Math and healthy lifestyle)

	Results/ What we learned / Outcomes
	
Scientific and Technological Literacy
At the end of the lesson students will develop a more critical attitude against an unhealthy lifestyle based on a poor diet and a more critical attitude against “miracle diets” and fast food. They will learn how to disseminate their ideas using media tools as well.


	
	Effect of the Activity on students and teachers

	Conclusions and recommendations
	Scientific and Technological Literacy
Students are now aware that not all food is advisable for a healthy life. They are more committed about the necessity to compare the caloric intake according to their own lifestyle.
Teachers have learnt that working about percentages with diet is a very good, appealing and intuitive approach for learning.  







Lesson plan 2 – Functions

	Subject area
	Scientific and Technological Literacy

	Description of educational activity 

(duration, students age, organization of the class of pupils; The aim of the lesson;  Support materials; Evaluation and assessment method; Effect of the activity on students and teachers ; Description of the activities)

	Duration: 8 hours
Students age: 15 - 17
 Organization of the class of pupils: frontal, individual, group work
 The aim of the lesson: To achieve that the students use mathematical functions to solve problems of real life such as reducing our impact on climate change.
 Support materials: 
·         Internet
·         ICT
          Video materials
          Presentations 
Handouts:
· Canva (Scientific poster)

Description of activities
•	TASK 1: Introduction to the lecture by showing the following video:
https://www.youtube.com/watch?v=_uS1ysiyurg  
•	TASK 2: Teacher from two different subjects, Mathematics and ICT, give a lecture (30 min) to the class in order to introduce and explain the topics:
Topics to start with:
1.	What is a function?
2.	Types of functions
3.	Vensim
4.	Building models with Vensim
5.	Simulating models and getting graphs with Vensim

•	TASK 3: In Biology class, in groups of 3-4, students explores the following everyday situations shaped with mathematical functions:
o	Quadratic functions: 
· Finding the height of a volcano, mountain, tree...
o	Exponential and logarithmic functions.

· Finding the time it takes for a bacteria culture to reach a count of 50000.

•	TASK 4: In ICT class, groups of 3-4 students are presented with a program (Microsoft Excel) and answer several questions about it.
o	Candle: each hour a candle burns down the same amount.

o	Bus: a group of people rent a bus for a day. The total cost of the bus is shared equally among the passengers.

o	Car: my car loses about half of its value each year.

TASK 5: In Biology class, Investigate what is carbon footprint and calculate it. Propose measures to reduce it.
https://www.carbonindependent.org/ 
•	TASK 6: In Biology class, the following concepts will be introduced (carbon dioxide emission, global warming, energy sources…In ICT, in groups of 3-4 students using Vensim program they built a model about carbon dioxide emissions in which PIB, and use of renewable or non-renewable energy sources influence, simulate and test the model in different conditions.
•	TASK 7: FINAL PRODUCT: In ICT class, in groups of 3-4 students they create a scientific poster with Canva or another design program with the obtained results in TASK 5. 
Assessment
●	Procedures:
-          Rubric for each of both areas: Biology and ICT
-          Observation of individual and team work
-          Evaluation of the final product of each team
●	 Criteria:
-          Appropriate use of digital sources of information
-          Use of scientific language
-          Use the scientific method in the research
-          Text and  images quality
-          Use of creating graphs and simulation tools
-          Appropriate vocabulary
-          Creativity

	
Connection to curriculum (grade, related objectives, KSC (Knowledge, Skills, Competencies)

	From Biology and ICT curricula:
SKILLS
-          Learn to use reliable websites about data on economical and energy resources.
-          Critical thinking about sources and information
-          Speaking fluency
-          Correct use of vocabulary
-          Creativity in the final products: ability to represent results.
-          Learn to use graph designer tools.
-          Learn to use a simulator program
KNOWLEDGE:

· Identify the different types of energy revealed in everyday phenomena and in simple experiences carried out in the laboratory.
· Know and compare the different energy sources used in daily life in a global context that involves economic and environmental aspects.
· Assess the importance of responsible consumption of energy sources.
· Identify the most important resources of the planet, explaining its types, possible uses and characteristics.
 
COMPETENCES
1.- Linguistics
· Define accurately natural resources, energy, carbon footprint and other vocabulary related to energy.
· Explain in writing the use of energy resources in the current and future world. 

2.- Mathematics and scientific
· Obtain numerical data about renewable and non-renewable resources from graphs, tables and schemes.
· Identifies the different types of energy that are used in everyday situations by explaining the transformations from one form to another. 
· Compares the main sources of energy for human consumption, based on the geographical distribution of their resources and environmental effects. 
· Analyzes the predominance of conventional energy sources over alternatives, arguing the reasons why the latter are not yet developed. 
· Compares data on the evolution of global energy consumption by proposing measures that can contribute to individual and collective savings.

3.-Social
· Valorate the importance of the social impact of the use of energy in the wellbeing index in the world.
· Discuss the use of renewable resources as a way of reducing environmental impact.


4.- Digital
•	Use ICT to produce written reports in a word processor (Word, Pages, etc.), or make a presentation in a program designed for this (Powerpoint, Keynote, Prezzi, etc.), scientific poster, a video, a set of murals or explanatory panels, etc.; results can also be published of the conclusions in a blog or on a web page on the Internet. It is advisable to include in the reports photographs, graphs and videos made during the search for information.
•	Develop image, audio and video content and develop capabilities to integrate them into various productions.
•	Configure and use properly the main Internet browsers and elaborate and publish content on the web integrating textual, numerical, sound and graphic information

	
Bibliographic reference to be used during the activity (book, story, magazine, review, periodical, journal, etc.): author(s), title, publishing house, ISBN, no. of pages, year

	 
Rachel L. Carson. Primavera silenciosa. Drakontos. ISBN: 9788416771172. 416 pages. 2016


	
Short description of digital sources  (applications, games, webpages, FB pages etc.)

	Gross domestic Product
https://data.worldbank.org/indicator/NY.GDP.MKTP.CDž 
Use of energy in the world
https://ourworldindata.org/explorers/energy?facet=none&country=USA~GBR~CHN~OWID_WRL~IND~BRA~ZAF&Total+or+Breakdown=Select+a+source&Select+a+source=Fossil+fuels&Energy+or+Electricity=Electricity+only&Metric=Annual+generation 
https://ourworldindata.org/energy#country-profiles  
https://ourworldindata.org/energy-key-charts 
https://ourworldindata.org/energy 
Vensim
https://vensim.com/free-download/ 

	
	The expected Outcomes of the Integrated Lesson 2 – Functions in real life

	Results/ What we learned / Outcomes
	
Scientific and Technological Literacy
At the end of the lesson students will develop a more precise view of daily phenomena. They will learn how to study and quantify the use of energy as a way of reducing carbon footprint.


	
	Effect of the Activity on students and teachers

	Conclusions and recommendations
	
Scientific and Technological Literacy
Students are now aware that mathematics can be used for understanding daily real life situations in different contexts. They are more committed to the necessity to increase the use of renewable sources of energy to reduce pollution, environmental impacts and carbon footprint.
Teachers have learnt that working about mathematical functions in real life is a very good, appealing and intuitive approach for learning about daily common situations.  
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