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Integrated Curriculum - Lesson plans




			

Module 4 - Mathematical Literacy
Lesson plan 1 - Percentage

	
Title 

	Percentage (Math and healthy lifestyle)

	Subject area
	Mathematical 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: 6 hours
Students age: 14 - 19
Organization of the class of pupils: frontal, individual, group work
The aim of the lesson: 
Students will analyze statistical data (charts, graphs and diagrams)
Students will understand the application of statistics in everyday life
Students will understand how various apps work on mathematical principles
Students will create infographics presenting their findings and results
Support materials:
Handouts (worksheets)
PowerPoint presentations
Charts and diagrams
Video materials
Evaluation and assessment:
Quizzes (digitally created)
Self-assessment (using rubrics)
Evaluation surveys (Google Forms)
Peer assessment (using rubrics)
Presentations (student-created)
Effect of the activity on students and teachers:
Better engagement
Higher motivation
Understanding the importance of the subject matter in everyday life
Description of the activities:
First lesson  - introduction to the concept of percentage and general overview with examples that show how they are used in everyday life (PowerPoint presentation)
Healthy diet - a personal diet - the importance of knowing the appropriate distribution of nutrients within a single meal (in percentages)
Second lesson - Students prepare an introduction to statistical analysis (basic information and key terms) - a presentation (a research task)
Discussion - the relationship of statistics and sports (focus on football)
                    Students are divided into groups (each group is assigned with one question concerning statistics and football; they discuss it in pairs and then they share their conclusions)
Age in football - student do basic calculations to get themselves familiar with the procedures and terms
                            Teacher explains the main terms and the main procedures
Students do statistical analysis of a football club in a half-season 
                            They are presented with charts, bars and diagrams containing the most important data (age of the players, how successful they have been when it comes to wins/losses, scored and conceded goals, penalties, etc.)
                                  Students work in groups (each group with a different set of data)
Final discussion - THINK - PAIR - SHARE - the importance of statistical analysis in sports (both amateur and professional)

Modern apps and a healthy lifestyle - students’ presentation on the benefits of walking and having an active lifestyle + an overview of different pedometers used to count steps (included some other functions, depending on the type of pedometer)  
Students take part in a survey (Mentimeter, Google forms, etc.) concerning their habits when it comes to using step counter apps - once they have the results, they conduct a class discussion and reach a conclusion
Measuring heart rate (using a device and using your fingers - compare how effective and accurate each approach is)
On the move - students work in two groups; first group: students do a series of exercises to compare the number of steps before and after, to compare the heart rate before and after the exercise; the difference should be presented using percentage and the results should be presented as infographics;
                                                                                    second group: penalty shootout - one students shoots penalties, the other is the goalkeeper and they take turns; other students take notes and again, analyze the data; all the results are presented in percentages (infographics)
Math and football - “mens sana in corpore sano” - 'A sound mind in a sound body' - Football pitch statistics (PowerPoint presentation - introduction of key terms and the most important information)
                                   Students start with a few simple tasks (calculating the area, mean values - examples of famous Croatian footballers, calculating a distance)
Football formations - in groups, students prepare presentations on famous football coaches focusing on the football formations they implemented - class discussion - which one is the most successful / effective one?
A coach for a day - students work in two groups; they are presented with the data after 14 matches playing in one formation and after 12 matches playing in another formation. Students are supposed to calculate how effective each formation was, compare the results of each group and the results should be presented in percentage. Students create a poster (infographics).
                                    The teacher conducts a class discussion (Should the coach always stick to the same formation? Why/ why not? The importance of statistics in Kinesiology?) 


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

	Grade: 1- 4
Cross-curricular connection: Computer science, Foreign language, Croatian, Physical Education, Biology
Skills and competencies: digital skills, mathematical skills, social skills, linguistic skills 

	
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

	Pletikosić, Barišin, Jukić Matić, Gortan, Vujasin Ilić, Dijanić: Matematika 1
Dakić, Elezović: Matematika 3
MATEMATIKA I SPORT, Mario Erak, Matka 21 (2012./2013.) br. 81
Zdenko Kosinac: Hodanje i trčanje kao terapija i pozitivni atribut zdravlja Život i škola, br. 27 (1/2012.), god. 58., str. 153. – 166. (https://hrcak.srce.hr/file/125433 )
Matematika i nogomet, Miriam Brücker, 2016.

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

	YouTube videos (examples of statistical analysis)
https://ematematika.hr/hr/matematika/bpid/27


	
	

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

	Results/ What we learned / Outcomes
	
Mathematical Literacy
Students will be able to approach any form of statistical data in a critical manner (knowing how to interpret the data and how to use it in their everyday life)
Students will use the knowledge they acquire to understand the importance of physical activities and how food supplements should be used wisely.


	
	Effect of the Activity on students and teachers

	Conclusions and recommendations
	
Mathematical Literacy

The students will develop a higher motivation for learning and they will be better engaged in the learning process. Teachers will understand how implementing real-life examples and situations in their teaching helps with improving students’ motivation and engagement.












Lesson plan 2 – Functions

	
Title 

	Functions in real life

	Subject area
	Mathematical 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)

	Title: Demographics and shaping the future
Duration: 3.5 hours
Students’ age: 14-17
Organization of the class of pupils: frontal, group work, individual presentation
The aim of the lesson: Investigate the demographic issues of Europe and countries involved in this Erasmus project. The main focus was to calculate and graphically present population and age structure projections, and to connect those results with pupils' personal choices considering future college and occupation.
Evaluation and assessment method:   Evaluation at the end of activity by students making presentations about the outcomes of the activity. Also, the students complete an evaluation form at the end of the activity.
Support materials: internet, ICT, Excel tables, handouts, Mentimeter, Canva, Padlet
Description of the activity:
· Students listen to the introduction to the activity.
· Students use the link to find the population number of their own country and fill in the needed data in an Excel table. Using the population projection formula, students calculate future population predictions. Using the mentioned numbers, they create a linear graph in Excel and recognize the function. 
· Students work with Excel tables that show the age structure numbers for their own country. For the future predictions of numbers considering age structure, students use GeoGebra as a tool that allows them to present results with different functions. By analyzing the graph, students read the number projections of age structure.
· Relying on the above mentioned activities and results, students create presentations that focus on their future choices about college/occupation that are made according to demographic results.



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

	
Skills and competences: digital skills, analyzing skills

· Use of reliable demographic statistical data
· Creating Excel tables
· Creating graphs in Excel using data
· Visualization of data
· Team work
· Recognize the mathematical function
· Connect demographic data with real life personal choices
· Work in GeoGebra
· Make population predictions
· Creating argumentation from the data

	
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

	There is no bibliographic reference used in this activity.

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

	
· https://ourworldindata.org/age-structure (internet source for demographic and economy data)
· https://www.mentimeter.com/ (digital tool for interactive classroom)
· https://hr.padlet.com/ (digital tool for interactive classroom)
· https://www.canva.com (digital tool for making posters and presentations)
· https://www.geogebra.org (digital tool for graph making and geometry)



	
	

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

	Results/ What we learned / Outcomes
	

Mathematical Literacy

With the activity “Demographics and shaping the future” we wanted to show students that demographic data is not an isolated area  with no connections to our personal lives. By using the data and using mathematics to predict the future numbers based on ongoing trends, students are supposed to make their own personal future decisions based on their calculations. By doing so, students realize that by using the scientific method, they can make reliable predictions about what the future will look like, and according to that, make personal choices that are most adequate for the future realities. The outcomes of the activity: use of scientific method, data collection, data analysis, data visualisation, create argumentation based on data.


	
	Effect of the Activity on students and teachers

	Conclusions and recommendations
	
Mathematical Literacy

The conclusion is that this type of activity, where the subjects involved (mathematics and demography) are put in context of real life and especially students’ personal life, lead to the best learning outcomes.  The same conclusion refers to the teachers as well. There is a surplus of a teacher's motivation when the subject involved has a direct impact on students’ introspection. The recommendation is that we should all try to continue finding ways of achieving that.
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