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Abstract

“Cinemanths Paradise” is an Erasmus+ KA2 project and involves four schools: IES Alcántara (Spain), Lycée Général Technologique J.M. Carriat (France), Agerbæk Skole (Denmark), Evangeliki Model School of Smyrna (Greece). 

“Cinemaths Paradise” provides a fun and enjoyable way of learning mathematics through movies, by:
· enhancing students’ motivation in learning mathematics and making them aware of the presence of mathematics in real life;

· promoting European culture through the seventh art, cinema, as it focuses on European movies;

· giving students the feeling of being European citizens;

· improving the English skills of students as the whole project is carried out in English.
In “Cinemaths paradise” students and teachers develop a new methodology and provide educational techniques that enable an effective use of movies in maths classes. In this book you will have access via link to the bank of activities and teaching resources based on the movies studied during the project. The basic purpose is to help teachers to teach maths through movies. 

Introduction

“Mathematics is the alphabet with which God has written the Universe.” With this quote from Galileo Galilei, we would like to emphasize the importance of Mathematical principles and concepts, which have become a part of almost every area of work.

However, many students have problems acquiring Mathematics skills. Learning difficulties in Mathematics is one of the causes of the school failure, and sometimes can even cause the early school leaving.

Analyzing the causes of that situation, we find two significant reasons: the lack of attractiveness of the subject, and the fact that students do not find a correlation between this subject and real life. This project seeks to offer to teachers measures to combat these problems.

On the other hand, nowadays visual thinking becomes more important. According to the United States Department of Labor, a mere 10 percent of information is retained when presented only orally and only 35 percent of information is retained when presented only visually. But when audio and visual tools are combined to present a message or idea, 65 percent of that information is retained.

In addition, watching films is one of the favourite hobbies of young people. The educational community should learn to use it, as well as other audiovisual media, ICT, social networks, in order to adapt their methodology to the changing times.

In view of this situation, our project, “CineMaths Paradise”, has arisen. We think that we can take advantage of the cinema to use it in our educational functions.  In this way, we address the following objectives:

OBJECTIVE 1: “Make the students conscious of the presence of Mathematics in real life.” 

We use the cinema as a mirror of real life; in this way we use scenes from different movies to show how Maths are integrated in our own lives. Besides, we work on how Maths is used in the creation of movies.

OBJECTIVE 2: “Enhance the motivation of our students in Mathematics learning.”
We intend to encourage our students by using new technologies such as cinema in the classroom.

OBJECTIVE 3: “Provide educational techniques that enable an effective use of movies in Maths classes.”

Cinema is used as an educational tool at school in different subjects but rarely in Maths, so a methodology is needed that will enable teachers to integrate movies in the curricula. Thanks to this project, we have developed techniques to select movies, to search Maths content in them and to prepare activities based on them and linked to the curricula. Besides, we have created a bank of activities and teaching resources based on the movies that we have used, which are now available to the educational community.

OBJECTIVE 4: “Promote European Culture through the seventh art: the cinema.”

The project should improve the perception that our students have of their national and European cinema.

OBJECTIVE 5: “Improve the English skills of our students.”

Through cooperative learning with students from other nationalities, our students have acquired better skills in the English language.

OBJECTIVE 6: “Give students the feeling of being European citizens.”

In this way, this project has been useful in addressing the following European Objectives:

- Target 4 from the objectives of the Europe 2020 Strategy (reducing the rates of early school leaving). Our project, as we have indicated in objectives 1 and 2, can help students to get better marks in the Maths subject and therefore prevent early school leaving.

- Objective of the strategic framework for European cooperation in education and training (ET 2020): “strategic objective 2: Improving quality and efficiency of education and training”. Developing the excellence and attractiveness in basic skills as numeracy and making mathematics more attractive. Thanks to this project, Maths can become a much more attractive subject to our students.
In order to reach our objectives 4, 5 and 6, this project should be carried out transnationally. We want our students to communicate and collaborate with others in English.

Many films from our respective countries have been translated and are well-known in all European countries. Our young people had to learn to cooperate with people from other countries, with different nationalities, traditions, values and ways of doing things. We wanted to teach our students to be open-minded and give them the most optimal possibilities to achieve cooperative skills and innovative abilities.

Make teaching materials together with students and teachers from other European countries was challenging for all and again gave students the feeling of being European citizens.
Using movies to teach/learn Mathematics is relatively innovative. Even if it is true that there are some resources about Mathematics and movies (for example, the Harvard University dedicates one webpage to this topic), they are mainly focused on American movies (Hollywood industry) and the real use of this tool in the classroom is being minimum. We think that the European cinema industry has much to offer. Probably each country is aware of the advantages of their own cinema and how it could contribute to the project, so the sum of our contributions can give a representation of the European cinema.

The few resources we can find about Cinema and a few European movies are in their national language (not English), and make reference to movies that clearly have Maths content. We found Maths inside movies that apparently don't have Maths content, since we wanted to use movies as a mirror of real life.

Another aspect that makes our project innovative is that we used Mathematics and movies combination further than in their classic function. Our intention is to show how Mathematics are used in all the film industry, not only in the topic and arguments of the film, but also in the creation, promotion, technical effects, etc.
We can talk about two types of results: tangible and intangible.

The most important expected results of the project are those that involve students. We can specify the following:

- Increase maths motivation

- Increase awareness of Maths in everyday lives

- Improve English skills

- Improve students’ consideration of European Movies

- Broadening of students’ cultural horizons and breaking down of insular attitudes

As a result of the experience of teachers and students and in order to help other teachers to use movies in their functions, we have made a guide “How to use European movies to teach Maths”. This guide explains how to choose movies, how to find mathematical content in the movies, various kinds of exercises and other tips. In this way, other schools can use our experience in this project to work with other movies or topics, so this “guide” with our experience and tips makes our project results tenable.

As a consequence of all the outcomes of this project, we can talk about a new result which concerns all the teachers, not only those involved in the project. This is that teachers can develop new ways of teaching Maths.
Theoretical framework

Media can be used in almost any discipline to enhance learning, both in class, and also for out-of-class assignments. Short film and television clips, written articles, and blog postings can be viewed to reinforce concepts and spark discussion. Songs and music videos, especially when lyrics are made available, can be used to the same effect. Movies provide an excellent vehicle for educational purposes. 

Literature shows that teaching with movies has been adopted in a variety of subjects (Smithikrai, 2016). Movies can be a powerful tool for illustrating course content, promoting a visualization of concepts and theory, increasing student involvement, and promoting critical thinking and analytical skills (Casper, Watt, Schleicher, Champoux, Bachiochi, & Bordeaux, 2003). A significant benefit of movies is that they offer both affective and cognitive experiences. Research has found that individuals learn new, novel, and abstract concepts more easily when presented in both verbal and visual form (Salomon, 1979). It is also found that visual media make concepts more accessible to individuals than text media and help with later recall (Cowen, 1984). In Willingham's (2009) research he asks a simple question to make his point, "Why do students remember everything that's on television and forget what we lecture?" – because visual media help students retain concepts and ideas. Bransford, Brown and Cocking (2000) also note the crucial role that technology plays for creating learning environments that extend the possibilities of one-way communication media, such as movies, documentaries, television shows and music into new areas that require interactive learning like visualizations and student-created content. According to Jensen (1998), interactive abstract learning that includes the use of various media, such as CD-ROMs, the Internet, distance learning, or virtual reality, utilizes the categorical memory and requires little intrinsic motivation. 

As written on the blog of Ndish Oke (2013), with the media uses in teaching and learning activities, the delivery of the subjects has become more standardized. Each student who saw or heard the presentation through the media receives the same message, even though the teacher interprets the contents of the lesson in different ways. With a range of media used, interpretation results can be reduced so that the same information can be conveyed to students as a foundation for assessment, training, and further applications. Teaching is more interesting, because the clarity of the message appeals an arbitrary image that can lead students to analyze and think. All of them indicate that the media have the aspects of motivation and increase student interest in learning. During the progress of teaching and learning activities, learning becomes more interactive and interesting, because teaching requires only a short time in delivering the lesson content of the messages in sufficient quantity and students can absorb many contents in an optimal learning. With the use of teaching media in teaching and learning activities, the tasks and roles of teachers contribute to a more positive change. This means that loads of repeated lessons held for the explanation of the content can be reduced and even eliminated so that teachers can concentrate on other important aspects in teaching and learning.

In general, the advantages of Media for Students are:

· Popular media (films, music, YouTube) are a familiar tool to students that helps gain attention and maintain student interest in the theories and concepts under discussion. Students can see the theories and concepts in action. In more than a figurative sense, theories and concepts leap from the screen.

· Students can hone their analytical skills by analyzing media using the theories and concepts they are studying.

· The use of media in the classroom enables students to see concepts and new examples when they are watching television, listening to music, or are at the movies with friends.

· Students can experience worlds beyond their own, especially if the medium is sharply different from their local environment.
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Methodology

“Cinemaths Paradise” project was divided into four meetings. Each meeting was organised on the basis of 4 main activities, each one being prepared and coordinated by one partner, in such a way that each school organized each one of the different four activities. 
A brief overview of these activities is:
WORKING TITLE ACTIVITY: In this activity, each partner worked with one movie so students and teachers from that school prepared collaborative activities linking maths and the movie chosen. 
MATHS & MOVIES ACTIVITY: Before the meeting, students and teachers from the coordinator school collected partners’ ideas of movie scenes linked with the topic chosen, selected some scenes and prepared collaborative activities about them. 
MEETING THE EUROPEAN CINEMA ACTIVITY: Students and teachers from each school prepared a presentation of their national cinema. Together with that presentation, each partner selected a representative movie from their cinema and some scenes from it to be represented in the meeting. 
EDUCATIONAL VISIT ACTIVITY: Students and teachers from the coordinator school prepared an educational visit linked with cinema and maths and activities based on it.
WORKING TITLE 

Working title / Spain – Fermat’s room
Age group: 13-17

Preparation time: 14 hours
Activity duration: 2.5 hours
Maths prerequisites: basic logic, equations, calculations, numbers
Maths topics: history of Maths, logic, equations, numbers
Material needed: Computer, Video projector, Speakers, Internet connection, Film Fermat’s Room, Prize for the winners of the activity
Type of outcomes: Presentation, game with mathematical-logical questions
Teaching objectives: 

· Analysing the presence of Maths in a specific film.

· Studying and present the biography of some mathematicians.

· Selecting and generate mathematical and logical problems to insert them in a game.

· Being able to explain orally the sequence of resolution of mathematical and logical problems.

Pre-activity stage: 

· We selected a movie that includes Maths. In our case, it was Fermat’s Room, as it contains many references to mathematicians and maths and logical problems. 

· The film was watched with the group of Spanish students, extracting the mathematical information contained in it. 

· The students prepared presentations about the film and the mathematicians mentioned in it, and created and selected mathematical and logical problems to compose a game similar to a web quest. It was implemented using HTML language. 

While-activity stage: 

· Once gathered with the students of the rest of the countries, the film The Fermat’s Room was presented by Spanish students. They also carried out a presentation about the mathematicians mentioned in the film

· All the participants watched a summarized version of the film. After that, they were distributed in mixed groups by nationalities, each one with a Spanish student, as coordinator of the group. Each group had a tablet PC containing the game that had been done in the pre-activity stage installed, plus paper and pencil to do calculations.

· The Spanish students presented the game and explained its rules.

· The game started and all the groups tried to solve the challenges contained in it.

· When the time given by the game finished, only one team succeeded in exiting from the Fermat’s Room proposed. They received a little prize.

· Finally, the Spanish students explained the solution to the puzzles of the game.

Post-activity stage: the productions of the activity are available for future uses: this includes the presentation and the game, which is also adaptable in order to include different puzzles and riddles than the present ones.

Direct links to the productions:

http://es.slideshare.net/secret/uGs21uiBA8I6TC

https://drive.google.com/file/d/0B24R48eKAAs1am1fblIyckEwMDg/view?usp=sharing

Working title / France – Asterix mission Cleopatra
Age group: 13-17

Preparation time:  10 hours

Activity duration: 3 hours

Maths prerequisites: secondary school maths (speed, trigonometry, proportionality, geometry, functions, etc.)

Maths topics: geometry, numbers, functions, proportionality, measurement

Material needed: computers, video camera, costumes

Type of outcomes: slideshows, videos, games, maths problems

Teaching objectives: 
In this activity students had, before and during the meeting, to create a maths problem from a movie that is apparently not linked with maths. The goal was to promote students autonomy and creativity, make them use their maths knowledge to invent maths problems and collaborate in English on this task.

Pre-activity stage: 

Methodology: Any movie with a strong universe and many actions and movements is suitable for such an activity. On a previous project carried out by the French and Spanish partners we worked on Star Wars and Indiana Jones, two American well-known movie series, pregnant in International Culture. There already are some maths activities linked with some American movies on websites such as http://mathbits.com/MathBits/MathMovies/ResourceList.htm. 

We decided to choose Asterix Mission Cleopatra as it is known by all French teenagers, played by famous French actors, inspired by a well-known comics series and present enough action and movements to inspire maths problems.

●
Preparation of activities about the movie and its universe: French students prepared some presentations and games about Asterix’s universe so that all the partners get to know the characters and the importance of Asterix in French culture.

They also prepared a presentation of the movie, the actors and explained the storyline.

They chose to present the comics through games such as put the strip in order, fill the gaps, invent the end of the story, draw the next strip, etc. They also created a video where they played the main characters.

●
Maths scenes: Before the meeting, French teachers had selected some extracts that were suitable for maths problems as they involved movement (Asterix’s trip from Gaul to Cairo, catapults, elevator, etc.) or numbers (time to build the palace, number of Romans, recipe of magic potion, etc.).

●
Maths race: Before the meeting, French students wrote 20 short maths problems linked with Asterix.

Methodology: The idea to ask students short problems linked with a movie and to ask others to solve them was already used in the previous project and in the current project by the Spanish partner. Spanish students wrote short problems about Indiana Jones (previous project) and western movies (current project) and sent a spreadsheet file to the partners. Students from the partner countries had to solve the problems and write their answers in cells, the number of right answers was displayed by the software. https://twinspace.etwinning.net/3876/pages/page/42476 and http://cinemath.webnode.com/spain/educational-visit/. 

Here the organisation was different and we chose to do a maths race.

While activity stage:

· The movie and its universe: During the meeting French students, dressed up as Asterix’s characters presented the movie and its universe through different activities and games. 
· Maths scenes: In multinational teams, partners wrote maths problems about the scene they had to study. The problems students wrote in multinational teams involved speed, angles, 3D shapes, proportionality, areas, volumes, etc.

Methodology: Some of them used a problem they’ve studied before (often puzzles) and transformed the context of it so that it fits with the video or the universe. For instance, the river crossing puzzle with fox, goose and beans was used here with Romans, crocodiles and camels. Some others focused on the video or the universe, found a question to ask and tried to invent a maths problem that leads to this question. Sometimes they struggled because their idea was too complicated and had to simplify their problem.
· Maths race: Each multinational team randomly gets one of the twenty problems created by the French students. As soon as one team solves a problem successfully, they get another one. The first team to solve all the problems wins.

Post-activity stage:

In each country all problems written by students for the maths race or maths scenes are solved and feedback is given to the creators of the problems. All the problems can be reused in another project.

Direct link to the project website:

http://cinemath.webnode.com/greece/working-title/

Working Title / Denmark – The Luxury Trap

Age group: 13-16

Preparation time: 2 hours

Activity duration: 4-6 lessons of 45’ each
Maths prerequisites: The students must have knowledge about interests rent and picking up loans. 

Maths topics: Budget, loan, rent

Material needed:  A television program similar to the Danish version of “The Luxury Trap” and computers. A program for presentation: PowerPoint, Prezi.
Type of outcomes: Presentations made in fx Prezi, knowledge about making a budget and picking up loans
Teaching objectives: 

There was a time when people used to save up in order to afford something new - that is not the fact anymore! Today we want to have it all in half the time. Danes borrow money like never before, and the debt on credit cards, consumer loans, overdrafts, etc. is skyrocketing. The students must know the consequences of taking consumer loans.
Pre-activity stage: 
Inspired by the "docu-soap": "Luksusfælden" - "The Luxury Trap" 

A popular docu-soap in Denmark is called "The Luxury Trap". It is about people who do not know how to keep a budget. They keep on taking consumer loans, they spend way too much money on luxury and have ended up with an enormous debt. Now professionals offer them advice.

It is compulsory, a part of our curriculum, to teach students about budget and loan. We can see part of the "docu-soap" and we can learn math from this.

I do hope the participating countries have similar docu-soaps which can be easily adapted and used as inspiration in math lessons as "Luksusfælden"(DK).
Watch the television program, know how Excel works - or learn while making the product. Find material in different places where you can take consumer loans.

While activity stage: Work on Excel and show sheets about savings and loan. Make a budget.
Post-activity stage:
Give the “poor” people advice in a presentation, where first the problem is presented; advice is combined with knowledge.

Direct link to the project website: 

http://cinemath.webnode.com/spain/working-title/
Working title / Greece – Agora

Age group: 13-17

Preparation time: 30 hours

Activity duration: 4 hours
Maths prerequisites: scale factors, ratio and proportion

Maths topics: conic sections, interdisciplinary topics in science

Material needed: 

For presentations: video projector and media player

Photocopies of worksheets

Type of outcomes: Presentations, Videos, Games (crosswords, questions), Problems based on astronomy
Teaching objectives: 

· Solving problems involving scale factors, using ratio and proportion. Students sequence the steps they used to solve the problem of creating a scale-drawing using math. A scale as the ratio that compares the length in a drawing to the corresponding length in the actual object. 
· Astronomy can be used for interdisciplinary courses in science: 
· Many concepts of Physics
· In a geography course, it provides obvious examples of comparative planetology.
· Studying the basic motions of the heavens can help students apply math to the ancient craft of navigation and time-keeping. (The history of mathematics is inextricably bound to the history of astronomical studies.)
· As students study the methods of astronomers, they get familiar with the experimental and observational model in science that provides the scientific investigation.
· Using the educational software Geogebra for the investigation of conic sections. The use of educational software such as Geogebra in STEM education improves interdisciplinary teaching approaches and introduces new forms and opportunities for learning. The Geogebra software, by introducing changes (runners), allows dynamic change and transformation functions in graphic representations. In this way, the teaching of movements in Physics can be connected with the properties of graphical representations of functions in mathematics. Geogebra offers many representations of understanding scientific concepts. Students experiment by changing the variables and parameters of the experiment, but simultaneously they can observe the graphical representation of these changes. The justification of changes through graphic representations enables students to give reasons and draw conclusions based on mathematical knowledge.
· Classroom video projects teach students to plan, organize, write, communicate, collaborate, and analyze. In fact, the video has become so prolific that some colleges even include video submissions as part of their application process. As this medium further matures, students may need to be able to express themselves as effectively through moving imagery as with the written word.
· Creating videos for astronomy presentations focuses on
· Motivation and students’ engagement – students enjoy using technology to create their own videos.
· Supplementing or enhancing a lesson to bring the topic to life.

· A more impressive way than the theoretical presentation.

· Presenting magical photos to bring astronomy objects closer to us. 
· Crossword solving involves several useful skills including vocabulary, reasoning, spelling, and word attack skills.  To solve any crossword puzzle, a person must be able to identify and understand the terms being used.  This often involves acquiring new vocabulary or terminology.  It can also involve making differentiations between similar words or phrases.  Correctly deciphering a crossword also requires exact spelling, which for students may mean practicing dictionary skills.  Other important skills required for completing these puzzles include making inferences, evaluating choices, and drawing conclusions. Another benefit of using crossword puzzles in the classroom is that they are associated with recreation, and can be less intimidating for students as review tools.  Students who might normally balk at practice tests, flashcards, or review sessions with the teacher find puzzle solving to be much less threatening and more like game play. Puzzle solving is a much more active type of learning, and will engage students with the material more than passive types of review techniques do. Crossword puzzles also have the advantage of appealing to different learning styles. Visual learners often have strong puzzle-solving skills, and feel great satisfaction when they complete one. Auditory learners enjoy step-by-step reasoning, so they also benefit from the sequential steps of completing a crossword. Even kinesthetic learners enjoy the multi-task strategies required to solve a crossword. Finally, crossword puzzles have the benefit of being customizable to the study content. Puzzle creation software and websites are abundant, and easy to use, so teachers can create curriculum-specific crosswords with little trouble.

· Many questions at the lower levels of Bloom’s Taxonomy – particularly knowledge and comprehension – are closed-ended questions. Higher order reasoning, such as synthesis and evaluation, is stimulated through the use of open-ended questions. Asking an open-ended question is a way to elicit discussion, brainstorm solutions to a problem, or create opportunities for thinking outside the box. The highest-order open-ended questions engage students in dynamic thinking and learning, where they must synthesize information, analyze ideas, and draw their own conclusions, preparing them for the larger community, where few issues are black-and-white. Adolescents need to become critical thinkers, find their own voice, and be recognized for having opinions that matter.

· Advantages of Closed questions in your Course Evaluations:

· Easy and quick to answer

· Response choice can clarify the question text for the respondent

· Improves consistency of responses

· Easy to compare with other respondents or questionnaires

· Easier, quick, and less costly to analyze

Pre-activity stage: 

•
Selection of a movie that includes astronomy. 

•
Preparation of a complete teaching unit based on the movie “Agora” (A. Amenabar 2009). This is a Spanish movie about the Greek mathematician Hypatia. 

•
Preparation for creating videos based on concepts of the movie (astronomy and women in science).

•
Collaborative activities in different forms: problem solving, multiple choice questions, quizzes, webquests, maths races, creation of maths problems, creation of videos. 
While-activity stage: 

· Movie Agora: Presentation and Videos 
· Videos about: 

· Women in Science     

· Introduction to our Solar System 

· Rotation of Planets

· Comets

· Introduction to the Moon
· Game: Scale of our Solar System: Students make a model of the solar system, so that both the sizes of the planets and their distances from each other and the Sun are all into scale.
· Crosswords in mathematics and astronomy
· Multiple Choices and True-False Questions in mathematics and astronomy.

Post-activity stage: Repository of problems and games based on science and mathematics.

Direct links to the project website:

http://cinemath.webnode.com/france/working-title/working-title-by/

http://cinemath.webnode.com/france/working-title/working-title-by/women-in-science/

http://cinemath.webnode.com/france/working-title/working-title-by/our-solar-system/

http://cinemath.webnode.com/france/working-title/working-title-by/multiple-choices/

http://cinemath.webnode.com/france/working-title/working-title-by/space-science/

MATHS & MOVIES

Geometry & Movies / Spain
Age group: 13-17

Preparation time: 40 hours 

Activity duration: 3-4 hours 

Maths prerequisites: Geometry concepts, area and volume formulas, Pythagoras’ theorem, basic mathematical knowledge in number theory and equation solving
Maths topics: Geometry, proportionality

Material needed:

•
For presentations: video projector and media player

•
Photocopies of worksheets
•
Calculator

•
Computer with internet connection
•
A simple computer graphic app (for example Paint)

Type of outcomes: 

· Selection of movie scenes that can be useful for Geometry Learning, math word problems based on scenes, worksheets 
· Video of movie scenes played by the students
· Posters made with simple shapes

Teaching objectives: 

· Work with Geometrical concepts and procedures. 
· Show how Geometry is used in the Cinema Industry
Pre-activity stage: 

Activity 1 Geometry Problems based on movies

Select some videos (short movies or extracts from movies) which can be useful to work Geometry. We can, for example, invent Math word problems or see how Geometry is used in the scene. We selected the following movies (from different genres, nationalities and styles) and topic to work on:

-
Pythagosaurus, useful to work on Pythagora’s theorem.

-
The Egyptian Pyramids, with a pyramid whose base is a square within a circle.

-
Mc n Cheese, Supermarket, with a pyramid made of cuboids.

-
Capture the flag, to work on a composition of a cylinder and a cone

-
2001 A Space Odyssey, in order to work the cuboid. 

-
Órbitas, elliptical orbits, and LCM.

-
Out of bounds, working with angles

-
Nosferatu, in order to see how Geometry is used in sets composition.

-
What is that?, in order to work on geometrical vocabulary used in our daily lives.

Activity 2 Cinema and Ratios. The Golden means in Cinema.

Select a movie scene to be recorded by the students after make the presentation of the activity. Make copies of the script of the scene.

Activity 3 Inspirations.

Watch the movie and write the name of the objects linked to Maths that appear in the movie. Prepare worksheets with some of those objects.

Activity 4 Designing posters.

Find some examples of minimalist posters made with simple shapes.

While-activity stage: 

Activity 1: Watch the scenes and make a short presentation of each movie. After each scene there is a task related with it. Solve and discuss about it.

Activity 2: Make a full presentation about the Golden Ratio, and Fibonacci´s sequence. Link them with Rule of Thirds.

Watch some examples of how Rule of Thirds is used in movies.  Teach the methodology to use Rule of Thirds in photography and video-cameras.

Then it´s time to practice. Shot famous scenes trying to follow the rule of thirds.

Activity 3: Make a presentation about Escher, and watch the short movie inspired in his room. Distribute the worksheet in teams, so each team has to investigate some of the objects. They can use computers to do it. Then they have to present them and say why they are important in Mathematics.

Activity 4: Make a short presentation about minimalist art, show examples of movie posters made with simple shapes (examples in the presentation). You can play to guess the movie with them.

After that, students should try to make their posters using only basic shapes. They can do it in the computer using Paint software or similar.

Finally they can present their work, and play again to guess the movie with their creations.

Post-activity stage:


Activity 2: Edit the video, and discuss the effect of Rule of Thirds in it.

Direct links to the project website:

http://cinemath.webnode.com/france/math-and-movies/
How Maths is seen? / France
Age group: 15-18

Preparation time: 10 hours

Activity duration: 3 hours

Maths prerequisites: none

Maths topics: nothing specific

Material needed: video cameras

Type of outcomes: videos

Teaching objectives: 
The goal was to use European movies to make the students ask themselves about their own feelings about maths and discover how different these feelings could be from one person to another.

Pre-activity stage: 

Selection of the movies: French students selected among maths scenes from http://www.math.harvard.edu/~knill/mathmovies/ and http://www.qedcat.com/movieclips/index.html those who are from EUROPEAN countries and interesting in the way maths is represented (boring / amazing / magical / difficult /fun, etc.) and worked on a French movie linked with the topic: Comment j’ai détesté les maths.

Foreign partners sent some video clips of their own country movies linked with the topic.

French students also worked on vocabulary about feelings so that they’re able to manage team work during the meeting and to carry out interviews.

While activity stage:

After watching some extracts about:

· How pupils / students feel about maths
· Maths impressions
· Maths teachers and mathematicians.

Students are invited to debate about the extracts in multinational groups. The debates are organised by the French students.

In teams they also took a picture of their team illustrating the way they feel about maths, played a maths class scene and wrote their feelings about maths in a word cloud.

Post-activity stage:


In each country, in small multinational groups, students interviewed local people about their feelings about maths, the way they use life in their job, life, etc. All the interviews are gathered in a short documentary.

Direct link to the project website:

http://cinemath.webnode.com/spain/how-math-is-seen-in-movies/
Trade and equations, value and security / Denmark

Age group: 13-16

Preparation time: 3 hours
Activity duration: 6-8 lessons of 45’ each
Maths prerequisites: A bit about solving equations is enough. The level of the task will be adjusted according to the level the students have as they make the equations themselves.

Maths topics: solving equations, including two equations with two unknown, solving equations in different ways: the practical way using small items, with pen and paper and using a program on the computer.

Material needed: Template for making the practical part, small items, computers, pen, paper
Type of outcomes: 
· Knowledge about how equations can be solved in different ways and how these methods must have developed through time. Learn to cooperate and pass on knowledge to others.

· Knowledge about security and money.

Teaching objectives: 

Inspiration for this subject is a short extract from a Greek movie, explaining how the necessity of values such as gold and money have arisen, because natural products do not last and cannot be stored for ever. The lesson will involve practical (hands-on) work, where the students solve equations by moving little items on a template. After that the students make equations for each other. 

Lowest level will be 5 to 6 years - highest level will be 15-16 years - (solving problems with two equations with two unknown)

Laminated illustrations will guide the students on their way.

After using modelling method, the students will draw the equations in Geogebra and finally they must solve the equations using pen and paper.

Pre-activity stage: a bit of knowledge about equations - at least how to solve an equation with one unknown factor.

The Spanish movie: "Concursante" and the Swedish movie about “Pippi Longstockings” have inspired us to work with trade and equation, value of different things and security.

In ancient time people exchanged natural products, but it was a problem to trade when people wanted to buy things of maybe higher value. It must also have been a problem to sell all the crop in the summertime, if you did not want to exchange the crop into something the other person had. Therefore, the value of different things arose. Natural products were exchanged and a need of keeping /saving value made people develop coins, security and bank notes.

While activity stage: Play with the three different ways of solving equations

1.
The practical way with one equation and one unknown

2.
The practical way with two equations and two unknown

3.
Solving equations with pen and paper

4.
Solving equations using different computer programs constructed for learning math (fx Geogebra or Wordmat)

Post-activity stage:
Make equations for other students and challenge each other with these. I recommend that you see how I organized the activity in groups practically here.

Direct link to the project website: 
http://cinemath.webnode.com/greece/math-and-movies/
History of Maths / Greece

Age group: 13-16

Preparation time: 20 hours 

Activity duration: 3-4 hours 

Maths prerequisites: Basic mathematical knowledge in number theory and equation solving 

Maths topics: Algebra, functions, equations, geometrical properties of shapes

Material needed:

•
For presentations: video projector and media player

•
Photocopies of worksheets
•
For hands-on activities: paper strips, scissors, coloring pencils, tape or glue, ruler (optional)

Type of outcomes: Repository of exercises in mathematical calculations, mathematical problems in number theory, digital stories and videos based on achievements of famous mathematicians or generally, on the history of mathematics, hands-on creations related to connection of mathematics and art

Teaching objectives: 

· Important representatives of Mathematics and discoveries, which contributed decisively to the progress of mathematics.
· Historical development of Mathematics (methods, concepts, situations and problems through the ages). 
· Students’ study:  How did we get to mathematical foundation concepts, mathematical definitions, maths theorems? In what way? From whom? What is their impact on the arts? 

Pre-activity stage: Select some extracts from national cinema or European cinema showing how famous mathematicians appear (themselves or their famous theorems). Teachers study the extracts selected by themselves and their students and prepare activities about each scene. 

While-activity stage: Students watch the selected scenes and in multinational groups, students carry out the activities prepared by Greek students about the selected extracts.

Presentation of movies based on history of mathematics 

Selected movies from National Greek cinema:

•       Eteros Ego (The other me) 

This movie connects Pythagoras’ friendly numbers with a series of crimes, which the police try to investigate and find the serial killer.

The mathematical references that help the main character find the killer is the theory of amicable numbers (also known as friendly numbers), explained by the maths professor in the movie. They are two different numbers so related that the sum of the proper divisors of each is equal to the other number. 220 and 284 is the smallest pair of amicable numbers and it’s the pair used in the movie.

•
Documentaries of the Greek Educational Television on the history of mathematics 

«Big personalities in mathematics and science»

https://youtu.be/26VyRIcAFms

https://youtu.be/bLn91jL2P-Y

· History of mathematics in the Spanish Cinema
Presentation of Galois theory & history of mathematical equations
https://youtu.be/_7YrYK8-Dpw

· History of mathematics in the French Cinema
“Comment j’ai détesté les maths”
https://youtu.be/8OnwRWS0dzA

Activities following presentation of movies

Students work in groups on problem solving and exercises related to numbers and geometry:

· Divisions, dividers, maximum common divisible, minimum common multiple, product of prime factors
· Pythagorean Theorem
· Perpendicular bisector of a line segment
· Solving equations

· Hands-on activities:
· Coloring tessellations and making their own based on the mathematical properties of geometrical shapes
· Creating Mobius strips and hearts of Mobius strips according to directions

Post-activity stage:


Students could work for the expansion of the history of mathematics using their creativity and ICT tools: 

· Write and share digital math articles about the historical development of mathematics in Europe
· Write a digital catalogue with the biographies of famous European Mathematicians
· Compare texts in maths’ books of the European school partners that include information about math history
· Conceptual maps (champ IT tools) for the interaction of the development of mathematics, philosophy, the arts and other disciplines
· Digital illustration of the History of Mathematics 
· Create a video of the collection of quotes and funny stories about the evolution of mathematics  
· Video presentation about the life and achievements of a great mathematician
· Create a video inspired by events of historic issues of Mathematics or represent a considerable controversy that occurred in the history of mathematics though role-play

Direct links to the project website:

http://cinemath.webnode.com/denmark/math-and-movies-by-greece/

http://cinemath.webnode.com/greece/tessalations/

http://cinemath.webnode.com/denmark/math-and-movies-by-greece/pythagoras/

http://cinemath.webnode.com/denmark/math-and-movies-by-greece/pythagoras/solutions/

http://cinemath.webnode.com/denmark/math-and-movies-by-greece/euclid/

Meeting the
European Cinema

Spain
Age group: 13-17

Preparation time: 8 hours

Activity duration: 2 hours
Maths prerequisites: No pre-requisite is needed, as this activity is fundamentally based on the history of cinema in a specific country – in our case, Spain.

Maths topics: Golden proportion, rule of thirds
Material needed: Computer, video projector, speakers, video camera, extracts from European movies, costumes, decoration
Type of outcomes: presentations, videos 

Teaching objectives: 

· Studying and analysing the history of cinema in Europe.

· Promoting the European culture and feeling of cohesion among our students.

· Encouraging cooperation and creativity through the recording of free versions of European films.

Pre-activity stage: 

· Spanish students studied the history of Spanish cinema.

· They prepared a presentation of Spain and its cinema, trying it to be as much dynamic as possible.

· Three scenes of Spanish Cinema were selected, to be recorded during the activity in international groups of students.

· Spanish students planned how to organize the recording of the videos, including the decoration and costumes needed.

· Finally, Spanish students organized the three groups to record the scenes, mixing students from the other three participant countries.

While-activity stage:

Spanish students carried out their presentation about Spain and Spanish cinema. During those presentations, the three selected scenes of Spanish Cinema were watched, and students from the other countries were divided into the planned groups, in order to shoot those scenes.

During one hour, students planned how to shoot their scene, using decoration and costumes, and practicing the scene itself. They tried to use concepts like the golden proportion and rule of thirds.

After that, they represented their scenes on the stage on an assembly hall, being recorded.

Post-activity stage:


The presentations about Spain and the Spanish Cinema, as well as the recorded scenes, are available, so that they can be seen of used in other activities.

Direct links to the project website:

https://es.slideshare.net/secret/eobfbR48K8ygTu (Spain)

https://es.slideshare.net/secret/inMszTAu4xqsOJ (Spanish Cinema)

https://youtu.be/J1RLFUTEKgo (Scene of the film Bienvenido, Mr Marshall)

https://youtu.be/7tykjQQkMJ8 (Scene of the film La Gran Familia Española) 

https://youtu.be/X4uhKHj0-pw (Scene of the film La Niña de tus Ojos)
France
Age group: 13-16

Preparation time: 10 hours

Activity duration: 3 hours

Maths prerequisites: none

Maths topics: none
Material needed: video cameras

Type of outcomes: videos

Teaching objectives: 

The objective was to present the French cinema in a funny and entertaining way. The goal was also to allow all students present at the meeting to be part of this presentation.

We chose to focus on French comedies, present them as the Cannes Festival including awards, acts, shows and interviews and include some scenes played by the students.

Pre-activity stage: 

Selection of the movies: the French teachers worked on five periods of time (before 1960, 1960-1980, 1980-1990, 1990-2000 and 2000-2010) and selected 4 scenes of movies for each period.
In groups French students wrote the script of the Cannes Festival for their period and prepared the materials for the scenes that were to be played during the meeting.

The participants in the meeting were told beforehand to wear their evening dresses and suits, but not given the reason why, to create some suspense. 

While activity stage:

Each French student was in charge of one multinational team either playing a scene or preparing the representation of the Cannes Festival. The scenes were filmed and the Festival ceremony was rehearsed many times (1.5 hours).
Post-activity stage:

The Cannes Festival, with the French students as masters of Ceremony, was presented with interviews, acts, shows and awards. Scenes of French comedies were projected, including those acted by multinational groups. (1 hour ½). Each team of multinational actors was rewarded with a “Palme d’ Or”, designed and 3-D printed by French students. 


Direct link to the project website:

http://cinemath.webnode.com/denmark/meeting-european-cinema/

Denmark
Age group: 7-16

Preparation time: 3 hours

Activity duration: 6-8 lessons of 45’ each
Maths prerequisites: Knowledge about functions, patterns, turning and reflection, angles, symmetry
Maths topics: Patterns, turning and reflection and symmetry, drawing on isometric paper, working with parabola on paper and computer
Material needed: Camera, small wooden sticks, pen and paper, computers
Type of outcomes: Pictures of different patterns which students find in the school or in the nature have inspired in creating models of bridges.

Teaching objectives: 

Inspiration for this subject is a Danish-Swedish television series: “The Bridge”. The lesson will involve practical (hands-on) work, where the students build small models of bridges with wooden sticks or lego blocks, after finding ideas by searching for patterns around them. After building the small bridges the students draw the bridge on isometric paper before learning about parabolas. 

Lowest level will be 7 to 8 years (building bridges) / highest level will be 15 to 16 years (learning about parabolas)

Pre-activity stage: Knowledge about turning, reflecting and symmetry and at last a bit of knowledge about parabolas
While activity stage: Use your imagination and find inspiration around you.

1.
Patterns around you

2.
Symmetry, angles, reflection and turning.

3.
Using isometric paper for drawing models.

4.
Working with parabolas using different computer programs constructed for learning math (fx Geogebra or Wordmat)

Post-activity stage:
Looking at pictures of different bridges around the world and working with mathematical concepts as patterns, symmetry, reflection, angles and turning. Use modelling programs (fx GeoGebra) and construct functions covering the bridge.

Direct link to the project website: 
http://cinemath.webnode.com/france/meeting-european-cinema/the-bridge/
Greece

Age group: 12-17

Preparation time: 15 hours
Activity duration: 3 hours
Maths prerequisites: The Meeting the European Cinema topic is less maths-centered, but after selecting mathematics scenes in Greek movies, students need critical thinking for problem-solving.

Maths topics:

Practical arithmetic/algebraic problems

Material needed: 

•
For presentations: video projector and media player

•
Photocopies of worksheets

•
Cards with mathematical concepts

Type of outcomes: 

•
Presentations of Greece 

•
Recording drama scenes with dances and songs from the Greek cinema

•
Repository with mathematical problems inspired by Greek movies that show the role of mathematics in real life

•
Game 

Teaching objectives: 

· Promote European Culture through the Seventh Art, the cinema, and give students the feeling of being European citizens  

· Cultivate problem-solving skills

· Deeper knowledge in mathematical concepts

· Collaborate and exchange cultures  

Pre-activity stage: 

· Preparation of a presentation of the national cinema

· Create drama scenes focusing on basic characteristics and culture 

· Select representative movies from the Greek cinema connected with mathematics

· Create activities for working in groups during the meeting (problem-solving, programming language) 

· Create a game for learning mathematical concepts
While-activity stage:

· Presentation of the Greek cinema as it is one of the most important elements of the modern Greek culture. Despite the limited financial means of the Greek film productions, the Greeks have created masterpieces of film art and can boost for many significant directors, screenwriters, cinematographers, composers and actors. The presentation of the Greek Cinema included i) Golden age of Greek cinema, ii) Famous Greek directors, Greek actors and famous Greek movies.
· In the Greek cinema, the role of culture is exceptionally underlined by music and dances. Three selected clips of Greek movies with i) Sirtaki from the “Zorba the Greek” movie, ii) Chasaposerviko song of the Greek movie “I am the best student in my class”, iii) Zeibekiko from “Evdokia” movie. Greek students teach dances to other students and all together they dance and sing. 

https://youtu.be/eHTCYpCct50

https://youtu.be/eMqBh3hAunc

https://youtu.be/eMqBh3hAunc
•
Mathematics in Greek movies: Presentation clips with mathematical knowledge in Greek movies. Activities with mathematical knowledge included in movies: 

· Rounding off numbers. Two Interactive activities with Scratch mathematical software.

https://scratch.mit.edu/projects/93152072/ https://scratch.mit.edu/projects/88428023/#player 

· Problem-solving mathematics. Most of Greek movies include "easy" mathematical problems, mathematical problems that we use in our daily life. Students work in groups to solve mathematical problems from worksheets.
· Collaboration activity: 

 
Taboo Game with mathematical concepts
· Card game in which each card has a word of a mathematical concept or mathematical definition. Students work in groups to describe the mathematical concept to others groups, but each card has 3 words that cannot be used in the description. If students find the word, they gain 10 points and continue to describe to the others the word of the next card. Winner is the team that collects the biggest number of points.

Post-activity stage:


The movies scenes have been cut and uploaded so that they can be watched by the European schools in combination with the designed activities.

Direct links to the project website:

http://cinemath.webnode.com/spain/meeting-european-cinema/

http://cinemath.webnode.com/spain/meeting-european-cinema/presentations/

http://cinemath.webnode.com/spain/meeting-european-cinema/math-games/

http://cinemath.webnode.com/spain/meeting-european-cinema/greek-cinema/

http://cinemath.webnode.com/spain/meeting-european-cinema/music-and-dance-i-greek-movies/

Educational

Visits

Spain
Age group: 12-17

Preparation time: 10 hours

Activity duration: 1 day (6 hours)

Maths prerequisites: Basic mathematical concepts

Maths topics: Mathematics in real life

Material needed: 

•
For presentations: video projector and media player

•
Video-camera for short video recording

•
Camera for taking photos

Type of outcomes: game with maths word problems invented by students, a short video movie, gallery of photographs

Teaching objectives: 

· Feel the presence of Maths in real life.

· Connection between math and real life 

· Learning about the studios, how movies were recorded there, history of Cinema in Spain.

· Cultivate skills of making scripts for movies

· Promoting ICT tools by using digital skills for making videos 

Pre-activity stage: 

· Preparation of a screenplay for being recorded during the visit (the story should be related to Mathematics in any way)

· Watch the short movie: “3 minutes 14 seconds” which show us how Maths are in our everyday routine.

· Suggested activity: Watch a spaghetti western movie, such as “The bad, the ugly and the good” or “A fistful of dollars

While-activity stage:

Students will enjoy the visit to these studios but mathematicians use to say that there is Maths everywhere, so they will be asked to find them during the visit to “the wild West”. They should think what things they can relate with Maths and write them in a piece of paper.

Some examples: angle of shot of a gun, probability of success shooting a guy…

They also will have the opportunity of recording the short movie using those real sets.

Post-activity stage:


With reference to the Maths related things, student should invent Maths word problems that can be introduce in an Excel game. For example the one we did can be seen here:

https://drive.google.com/open?id=0BwM4UyWQX5RYd0RZcEw1UlpxQ0k

With reference to the recorded material, it should be edited to get the final movie. Subtitles can be added.

Example of the result of this activity:

You can watch our short movie “A Mathematical Kidnapping” here: https://youtu.be/2DYFpAbImU8

Direct links to the project website:

http://cinemath.webnode.com/spain/educational-visit/

http://cinemath.webnode.com/spain/educational-visit/short-movie/

Other photos and videos of our visit:

https://youtu.be/mmNymC_KKEw

https://youtu.be/lnB0E1_FsiM

France

Age group: 13-17

Preparation time: 10 hours

Activity duration: 10 hours
Maths prerequisites: secondary school level
Maths topics: geometry, numbers

Material needed: 

computers, slideshows, wood sticks, boxes, glue, pencils.

Type of outcomes: tutorials of ancestors of cinema, maths trail, maths top trumps
Teaching objectives: 

Our goal was to make students learn about the history of cinema and discover the city of its origin: Lyon. We also wanted to allow them to discover our city Bourg-en-Bresse and get to know each other in various activities.

Pre-activity stage: 

· Ancestors of cinema: Before the meeting, French students prepared hand-outs for the partners so that they could build their own flipbooks, taumatropes, zoetopes and phenakitoscopes.

· Maths trail: French students prepared a maths trail around their city.

Methodology: We used the Visitor Map proposed by our city’s tourist office. Each French student got some places of interest, had to go there and write a short maths problem linked with this place. All the maths problems and the map were gathered in a maths trail guide.

· Find Someone Who Game: To get to know each other, French students prepared a Find Someone Who game, played during the whole week. 

· Maths Top Trumps: Before the meeting, French students created a maths top trumps about famous movies from the four partner countries.

Methodology: There are many resources about Maths Top Trumps like on 
http://www.mathematicshed.com/the-maths-top-trumps-shed.html 

In the previous eTwinning project, we already asked students to build their own Star Wars Maths Top Trumps by using real cards and asking students to transform each number into a basic mental maths calculation. https://twinspace.etwinning.net/3876/pages/page/25769

Here we defined five characteristics about movies (year of release, duration, etc.). French students had to select the French, Danish, Greek and Spanish movies, find the information and transform each number into a calculation.

While activity stage:

Visit to Lyon:

· Musée des miniatures et des effets spéciaux with over 100 miniature scenes exquisitely crafted by world-renowned miniaturists and reproducing daily life settings with hyperrealism; and a film exhibition, one-of-its-kind in Europe, that focuses on special effects techniques. Featuring over 300 original film props and artefacts, this educational display uncovers the magic behind the greatest film studios. Ideally located in the heart of “Vieux-Lyon” (the city’s historical centre), the museum is housed in a famed 16th century building that is now a UNESCO world heritage site.

· Institut Lumière: For cinema-lovers, this is where it all began. The Cinematograph was born rue du Premier-Film, in the heart of Lyon’s Monplaisir neighbourhood, where only the factory shed “le Hangar” and the majestic Villa Lumière remain. The Musée Lumière pays homage to Louis and Auguste Lumière and showcases their finest discoveries in the elegant setting of the family home with its richly crafted ceilings, monumental staircase and winter garden glass roof.

· Ancestors of Cinema: During the meeting, after the visit in Lyon, where students saw all the Ancestors of Cinema in Institut Lumière Museum. The next day, French students taught their partners how to build these objects.

· Ice-breaking activities:

○
Maths trail: During the meeting, in multinational teams, all students answered the maths questions and discovered the city.

○
Find Someone Who Game: This activity enhanced the communication between all partners as students had to ask questions to all the others in order to complete the Find Someone Who Game

○
Maths Top Trumps: During the meeting, in small groups, students played with the cards.

Post-activity stage:

The Maths Trail received feedback from the participants and will be edited and improved to be played by our future students. When it’s flawless, copies will be given to the Tourist Office and uploaded to the platform of another Erasmus project http://mathcitymap.eu 

Direct link to the project website: 
http://cinemath.webnode.com/france/educational-visit/ 

Denmark

Age group: 13-18

Preparation time: 4 hours

Activity duration: 8 lessons of 45’ each
Maths prerequisites: Students used their mobile phones to film

Maths topics: Different kinds depending on the company

Material needed: Cameras and computers. Companies who are willing to have guests

Type of outcomes: Short movies about how math is used in daily life in different companies.

Teaching objectives: 

In this task the students should cooperate in mixed national teams and make interviews at local (Danish) companies, with the purpose to find out how important math is in every company. Their knowledge must be passed on in a short movie combined with math tasks.

Pre-activity stage: 
Prepare questions and ideas for the content of the movie in shared Google slide.

· Take contact to local companies. Ask for permission to make an interview. I wrote a letter to explain the educational task for the parents and companies. Students and parents can help.

· Create a google doc for each team with name of company. This is the guideline for the students - they must be prepared before they go to make the interview at the company.

In DK it is compulsory that students make learning activities outside the school area. We are encouraged to cooperate with fx. local companies.

In this task the students should cooperate in mixed national teams and make interviews at local (Danish) companies, with the purpose to find out how important math is in every company. The outcome should be presented in a short movie.

While activity stage: Interview people working in the companies, make math tasks, use imagination to make a short movie.

Post-activity stage: See the short movie, work on a math task relevant to the company presented in the movie.


Direct link to the project website: 
http://cinemath.webnode.com/denmark/educational-visit/
Greece

Age group: 12-17

Preparation time: 30 hours

Activity duration: 2 days (4 hours + 4 hours)
Maths prerequisites: geometrical representations of shapes

Maths topics: history of mathematics and geometry

Material needed: 

•
For presentations: video projector and media player

•
Camera for taking photos

Type of outcomes: presentations, videos, animations, gallery of photographs

Teaching objectives: 

· Connection among history, architecture and mathematics

· Connection between math and art 

· Learning about the history of the Acropolis through the exhibits in its Museum. Pupils became acquainted with various periods of history and came into direct contact with certain of its sources.

· Cultivate skills of making scripts for movies

· Promoting ICT tools by using digital skills for making videos and animations 

Pre-activity stage: 

•
Preparation of videos and presentations based on history of mathematics

•
Preparation of educational visit linked with history and mathematics

The Acropolis of Athens and its monuments are universal symbols of the classical spirit and civilization. Except for the fact that the Acropolis is the greatest architectural and artistic complex bequeathed by Greek Antiquity to the world includes many mathematical and geometrical concepts. In addition, materials of the Acropolis museum are formed my mathematics. For connecting the educational visit about history with cinema, we prepared activities of making scenarios, videos and animation based on historical material collected from the Acropolis site and museum. These activities were planned to be created in the UTech Lab and sound studio. It is a digital center that offers professional equipment, hardware and software.  

While-activity stage:

· Presentation of a video about Ancient Greek Mathematicians

· Presentation of a more analytical video about Ancient Greek Mathematicians
· Presentation of a video about Euclid (https://youtu.be/YSk96XtbZLQ)   

· Presentation of a video about Thales (https://youtu.be/2EPKbtK1K28)  

· Screening of the video “How did Eratosthenes calculate the circumference of the Earth?”

https://www.youtube.com/watch?v=Cce1XJ3BCxg

· Presentation of a video about Eratosthenes and its experiment 

 
Presentation of Eratoshenes’ Experiment conducted in the Evangeliki Model High School of Smyrna 

· Mathematical Paradoxes 

Presentation of a video about famous unsolved problems in Mathematics

· The Tunnel of Eupalinos 

Activity: Students work in groups to reply multiple choice questions reviewing the history of mathematics

· Educational visit to the Acropolis and Parthenon 

· Educational visit to Utech Lab of Eugenides Foundation

Students work in groups for writing scripts using history and museums’ materials related with mathematics with priority in using educational software for creating movies.

Post-activity stage:


· Videos of virtual visits to historical places of Athens that are strongly connected with ancient Greek mathematicians.  

· Short digital stories made by students about history and mathematics.

Direct links to the project website:

http://cinemath.webnode.com/greece/educational-visit/

http://cinemath.webnode.com/greece/educational-visit/lego-movie-maker/

http://cinemath.webnode.com/greece/educational-visit/imovies/

http://cinemath.webnode.com/greece/photos-from-greece/

RESULTS
DASHBOARDS:

In these dashboards, each partner gives information about each activity carried out in their own school or in the meetings about:

· The number of students & teachers directly / indirectly involved in the activity. (quantitative)
· The number of tangible productions realized by each country / in partnership in this activity. (quantitative)
· The number of tangible productions tested by each country in this activity & assessment. (quantitative & qualitative)
· The talking time in English in the activity. (quantitative)
· The proportion of maths in the activity. (quantitative)
· The number of European movies (extracts / full movies) studied in the activity and their nationality. (quantitative & qualitative)
· The other subjects used in the activity. (qualitative)

PRE & MID & POST PROJECT SURVEYS:

The best way to assess the quality of the project is verifying the compliance of the objectives on the students involved in it. We used a questionnaire which rates: students’ motivation to study Maths, if they feel that Maths are integrated in everyday life, their perception about their national and European cinema, their sensation as an UE citizen, how comfortable they feel when they speak English, their fluency speaking in that language.

Students directly / indirectly / not involved in the project passed the survey at the beginning of the project (PRE) at the end of the first school year (MID) and at the end of the project (POST) to evaluate their achievements and development.

The comparison between PRE and MID surveys help to determine what we need to improve for the second year of the project.

Pre_results  / Sample : 108 students
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Maths and you
Students are mainly positive about maths: 55% consider maths as their favourite subject, 63% find maths interesting, 54% think maths will be useful outside school and 77% in the future. On the contrary, 11% don't like maths, 15% find maths boring and 14% think they only use maths at school or homework
	
	Strongly

disagree
	Slightly

disagree
	Neither 

nor 
	Slightly

agree
	Strongly

agree

	Maths is one of my favourite subjects
	7.4%
	15.7%
	21.3%
	32.4%
	23.1%

	I don't like maths
	36.1%
	39.3%
	13%
	7.4%
	3.7%

	Maths is usually interesting
	3.7%
	13%
	20.4%
	38%
	25%

	Maths is boring
	23.1%
	46.3%
	17.6%
	8.3%
	4.6%

	Maths is useful to me outside school
	7.4%
	22.2%
	16.7%
	24.1%
	29.6%

	I only use maths in school or homework
	33.3%
	38%
	14.8%
	10.2%
	3.7%

	I think maths will be useful to me in the future
	4.6%
	8.3%
	10.2%
	34.3%
	42.6%

	When I leave school I will not use mathematics
	45.4%
	33.3%
	13%
	4.6%
	3.7%
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Maths
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Maths and culture
	% of students
	able to give the name of
	

	65%
	a famous mathematician
	Pythagoras (40), Thales (12) , Albert Einstein (7), Euclid (5), Newton (3), Gauss (3), Descartes (2), Poincarré (2), Heron (2), Alan Turing, Aristotle, Archimedes, Blaise Pascal, Godfrey Hardy, Hypatia, Isaac John Nash, John Von Neumann, Euler, Ruffini.

	18%
	a living mathematician
	Andrew Wiles (4), Alexander Grothendieck (3), Grigori Perelman (5), Peter Hall (2), Harald Helfgott, John Tate, Persi Diaconis, Pierre Deligne, Joseph Keller.
Some gave the name of living scientists but not mathematicians: Hubert Reeves (2), Noam Chomsky, Stephen Hawking (7)

	30% 
	a book about maths (except school books)
	The most frequently quoted books are: The Number Devil, The Code Book, Uncle Petros and Goldbach's Conjecture, An Abundance of Katherine.

	39%
	a movie about maths
	The most frequently quoted movies are: The beautiful Mind, X+Y, Fermat's Room, Pi, Imitation Game


	37%
	a TV show about maths
	Mostly Numb3rs (series), Letters and Numbers (game) and science documentaries.

	31%
	a maths magazine
	mostly from their own country

	57%
	a maths website
	

	34%
	a videogame about maths
	

	22% 
	a museum with maths exhibitions
	

	31%
	an example of maths in art
	

	38%
	an example of maths in nature
	

	41%
	an example of maths in architecture
	


European movies
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Spanish movies quoted by foreign students:
Los abretos botes, No se aceptan devoluciones, Vanilla sky, The orphanage (4), wild tales, Pelota (2), La novia, Volver (6), Rec (2), I'm so excited, The Secret in Their Eyes, la isla minima, The sea inside, El laberinto del fauno, Panas labyrinth, Chico y Rita (3), 3 metres au dessus du ciel, La légende de Zorro, Violetta (2), Las mujeres de verdad, Vuelvo, Frida Kahlo

French movies quoted by foreign students:
Intouchables (7), Les Misérables(3), Tom Boy (2), Le fabuleux destin d'Amélie Poulain (8), La Panthère Rose (3), Les choristes (8), Duviviers La belle équipe, Samba, Le cercle rouge, La belle et la bete, Minuit à Paris, La grande illusion, Cyrano de Bergerac, Gainsbourg: A heroic life, La famille Bélier, Le prenom, Bienvenue chez les chtis, Comment j'ai détesté les maths, La rançon de la gloire, The Artist, Si Versailles m'était conté, Lucy
Greek movies quoted by foreign students:
Dogtooth (2), if (in greek: an), My big fat Greek wedding 32), Kynódontas (2), Hércules (2), Mama Mia (2), El monstruo de Creta 

Danish movies quoted by foreign students: Ida, Festen (2), "The Danish Girl", The Hunt (4) , Kvinden i buret, Dancer in the dark, Asterix y los Vikingos, Marco Macaco y los primates del Caribe, Hævnen, Terriblemente feliz, Dina, Jagten, directed by Thomas Vinterberg, Mænd og høns
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International

European feelings

	
	Strongly

disagree
	Slightly

disagree
	Neither 

nor 
	Slightly

agree
	Strongly

agree

	I feel part of Europe
	1.9%
	0%
	39.8%
	24.1%
	34.3%

	I appreciate the different cultures in Europe
	0.9%
	1.9%
	38.9%
	24.1%
	34.3%

	I'm interested in working / studying abroad
	0%
	2.8%
	12%
	35.2%
	50%

	I'd like to travel abroad
	0.9%
	8.3%
	12%
	17.6%
	61.1%
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Post_results / Sample 81 Students
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Maths and you

Students have a positive and better view of Maths: Students think that Maths is interesting (63%) as it is their favorite subject (56%). They think Maths is useful outside school (54%) and for their future (77%). They understood that after leaving school, Maths will be useful (79%).

Only 11% of them don’t like Maths and 13% consider Maths boring.

	
	Strongly

disagree
	Slightly

disagree
	Neither 

nor 
	Slightly

agree
	Stronghly

agree

	Maths is one of my favourite subjects
	7.4%
	6.2%
	39.5%
	27.2%
	19.8%

	I don't like maths
	40.7%
	28.4%
	19.8%
	6.2%
	4.9%

	Maths is usually interesting
	2.5%
	13.6%
	24.7%
	38.3%
	21%

	Maths is boring
	19.8%
	43.2%
	17.3%
	17.3%
	2.5%

	Maths is useful to me outside school
	2.5%
	4.9%
	18.5%
	29.6%
	44.4%

	I only use maths in school or homework
	34.6%
	23.5%
	16%
	16%
	9.9%

	I think maths will be useful to me in the future
	4.9%
	3.7%
	12.3%
	19.8%
	59.3%

	When I leave school I will not use mathematics
	61.7%
	13.6%
	16%
	3.7%
	4.9%


Your level in Maths is :
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Maths

Maths and other fields

[image: image13.png]m]
X

B < [ CNEMATHS PARADISE X + W -

O E] google.com 7&{

0
S
D

Mathematics

Maths and other fields
science 71 87.7%
art 45 556%

science sport 44 543%
art cinema 53 654%
sport architecture 67 827 %

cooking 59 728%
history 27 33.3%
literature 23 284 %

cinema

architecture

cooking P
daily life 73 90.1 %
history Autre 8  9.9%
literature
daily life
Autre
0 15 30 45 60

23/06/2017




Maths and culture

Their knowledge about Maths environment has clearly increased: they are now 56% able to give the name of a living mathematician and from 45 to 70% to give the name of a book/movie/TV show about Maths. 51% know the name of a Maths magazine up to 58% of a Maths website.
Before, they almost couldn’t quote any European movie. After all the activities they made and all the presentations thay attended, they are now able to quote museums with Maths exhibitions (36%), examples of Maths in art (52%), nature (47%) and architecture (45%). It’s a very significant result.
	% of students
	able to give the name of
	

	60 %
	a famous mathematician
	Pythagoras (12), Einstein (6), Euclid (5), Newton (5), Thales (4), Fermat (3), Pascal (2).

Archimedes, Galois, Erastosthenes, Ruffini, Lovelace, Turing, Hilbert, Hypatia, Fibonacci.



	56 %
	a living mathematician
	Cedric Viani (8), Stephen Hawking (3), John Tate (1), Peter Hall (1), Andrew Wiles (1), Donald Knuth (1), Stanislas Smirnov (1). Daskalakis (1 - Computing).

	61 % 
	a book about maths (except school books)
	The most frequently quoted books are : Kolorit, Elements, The Math Book, The man who knew infinity, Alan Turin or the artificial intelligency, zero : the biography of a dangerous idea, Concrete Mathematics, a foundation of computer science, What Is Mathematics, The Da Vinci Code, Introduction to algorithms, The Oxford Murders, Pirana, An abundance of Katherines, The Simpsons and Their Mathematical Secrets, Enigma de Fermat, ``El teorema del loro´´.



	70 %
	a movie about maths
	Agora, Fermat's room, The Imitation Game, A beautiful mind, Olsen banden, C'est la tangeante que je préfère, Da Vinci Code, Lucy, How I came to hate maths, The man who knew infinity, The Oxford Murders, Agora, The other me, Una mente maravillosa, 21 Black Jack.

	45 %
	a TV show about maths
	Numbers, Luksusfælden, Juste Prix, Prouve le, C'est pas sorcier, Des chiffres et des lettres, Qui veut gagner des millions ?, Et ton cash, The story of maths, Maths channel on BBC, Saber y Ganar, Big Bang Theory, Órbita laica, Más por menos.

	51 %
	a maths magazine
	Mathematics Magazine, Sudoku, Science de la vie junior, Cosinus magazine, Plus Magazine, "Meleti" of mathematica.gr (in Greek), Mathematics Today, π , The Harmony of the World, Euclides, idk, illustrated videnskab, Mathematical Spectrum, Mathematics today, La amante cartesiana (Paloma Ruiz). 

	58 %
	a maths website
	Matematikfessor.dk, Geogebra, math.com, mathkangourou, cinemathsparadise, maths faciles, kartable, maths.lessons, Gomaths, Math facile, artofproblemsolving.com, Maths Practice, mathematica.gr, artofproblemsolving.com, Matematicas divertidas, vitutor, unicoos.com, profesor10dematematicas, Math/Science.

	37 %
	a videogame about maths
	Pixeline, Brain Training, Tetris, Dragon box, Adibou, Tetris, Mine craft, Basic math, First Person Shooters, Sudukox, runerod, Måneby, Math play, Wuzzit Trouble, Baby-Bee, Pokemon, Matematico, Braing training, Sudoku.

	36 % 
	a museum with maths exhibitions
	Science Museum – London, Louvre, Les frères lumière, London Museum, Cedric villani museum, Math museum, Da Vinci, Herakleidon meuseum, The guild, National Museum of Mathematics in NY, idk, National museum in greece, Herakleidon museum, Valencia's science museum, Momath, Museo de las Ciencias Príncipe Felipe de Valencia, Cibem.

	52 %
	an example of maths in art
	The gold number, Picasso, Parthenon, cubism, geometrical shapes in drawing , A spiral, Tesselation, la poterie, 3D, Theory of music is based on maths, The Vitruvian Man By Leonardo Da Vinci, Cubism, Most of Escher's Paintings, the golden angle, Last Supper, Intricate illustrations , perspective , Wassily Kandinsky, Composition VIII, sculpture porportions, idk, Geometry, Patterns, chords in music is 1-3-5, The magic square in Durer's "Melencolia I", simetry,  Geometry, The rule of 2/3 in photography, proportions in arquitecture, Use of geometrical figures, Raphael´s School of Athens, The Golden Ratio, Fibonacci, La gioconda, Hombre de Vitruvio, Picasso picture.

	47 %
	an example of maths in nature
	The golden number, symmetry in people's faces, snowflakes, Fibonacci numbers & series, Tesselations, tree diameter, the weather & temperature, geometry of leaves, planets' distances, Snow art , Nautilus, idk, House building, Heights, Biology , prices, The reproduction of certain animals, Geometry in nature, aureal proportion in human beings, the shell of a turtle, The perfect snail spiral on the shell.

	45 %
	an example of maths in architecture
	Parthenon, Murcia´s cathedral, Templos (proportions, dimensions, angles), the gold number, Acropolis, The Gherkin, Tesselations, angles, Eiffel Tower, pyramids, Houses, structures like bridges, Golden ratios, lines, The maths related with the physics to build a building.



European movies
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Names of European movies:

Before the project, students could only quote a few name of European movies, especially those from their own countries. Now, the numbers of quoted movies show how they expanded their knowledge concerning the whole range of European movies.
Spanish movies quoted by foreign students:

Fermat's room (21), Las 13 rosas (3), Terrorismo (2), Volver (2), L'orphelinat (2), Open your eyes, Eva, Torrente, Ocho apellidos vascos, 3 metras sobre el cielo, La gran familla espagnola, Viridiana, Marshland, The spirit of the beehive, All about my mother, celda 211, Los cronocrimenes, Pan's Labyrinth, Lo que el viento se llevó, Airbag, Los crímenes de Oxford, El Cuerpo
French movies quoted by foreign students:
Intouchables (13), The artist (3), , La famille Bélier (4), Bienvenue chez les Ch'tis (4), Mission Cléopatre (3), Enter the void (2), Les Choristes (2), Les Tuches (2)Amélie Poulain, Les bronzés, Les Visiteurs, Le Trou, La grande vadrouille, La Soupe aux Choux, Qu'est-ce qu'on a fait au bon dieu, Les misérables, Comment j'ai détesté les maths, Le prénom, Le petit Nicolas, Irène, Un Conte de Noel, La Règle du jeu, Arsene Lupin
Greek movies quoted by foreign students:
Agora (3), The other me (4), Electra, Never on Sunday, An Italian girl in Kypseli, Daddy cool (3), Suntan, Canine, If, Eteros ego, What if, A touch of spice, Eteros Ego, The aunt from Chicago, Zorbas, Sutan, Zorba, Eteros ego, Politiki couzina, To fili Tis Zois, La eternidad y un día, La mirada de Ulises, Inmortales.
Danish movies quoted by foreign students:
Olsenbanden (8), Jagten, Danish girl, Melancholia, Revenge (2), Rudolph le reine au nez rouge, Jagten, War , A royal affair, Melancholia, The Hunt (3), All for 2 (4), Klassefesten (2), The Reptilicus, Adams æbler, Jagten (2), Blinkende lygter, La mujer danesa.
English movies quoted by foreign students: 

James Bond (7), Imitation game (5), Harry potter (4), Titanic (2), James Bond (2), The Oxford Murders (2), Pride and prejudice, Moonlight (2), Star Wars (2), Green street hooligans (2), The king's speech (2), After math, Elizabeth, Le diable s'habille en prada, The beauty and the beast, Mary Poppins, Good Will hunting, The Man Who Knew Infinity, Manchester by the sea,  Tainspotting , Dear john, The Locke, Henry V, Lawrence of Arabia, The pianist, Mr. Bean, Billy Elliot.
German movies quoted by foreign students: 

Der untergang (7), Krokodille banden (5), La vague (4), Run Lola Run (5), Die Welle, Tattoo, Good Bye, Lenin (2), Das Boot (2), Sophie Scholl, Measuring the World, The lifes of other, Mein kampf , Das Leben der Anderen, Stalingard, Berlin my love, Downfall, Anatomie, Tschick, La vida de los otros, Victoria.
Italian Movies quoted by foreign students: 
La vida es bella (9), La dolce vita (3), Benvenuto al sudo, Il buono il brutto il cattivo, Quo Vado ?, The Bank, Mamma Roma, Sono l' Amore, L'Inferno, Fiore, Cinema Pradiso (4), Cykeltyven (2), La strada,  Divorce Italian Style, Umberto, Perfect strangers, La grande bellezza.
International
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European feelings

Students feel much more part of Europe than before the project (53,1% totally agree compared to 34% before) and really appreciate the different cultures in Europe (almost 60% againt 34% before). Thus, they now stronghly agree with the idea of travelling abroad (78%).

	
	Strongly

disagree
	Slightly

disagree
	Neither 

nor 
	Slightly

agree
	Stronghly

agree

	I feel part of Europe
	3.7%
	3.7%
	9.9%
	29.6%
	53.1%

	I appreciate the different cultures in Europe
	3.7%
	3.7%
	12.3%
	21%
	59.3%

	I'm interested in working / studying abroad
	2.5%
	3.7%
	16%
	22.2%
	55.6%

	I'd like to travel abroad
	6.2%
	1.2%
	8.6%
	6.2%
	77.8%
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The authors of this guide share their experiences
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Jorge García, Mathematics teacher in IES El Carmen, former teacher in IES Alcántara, Spain
BS in Management and Business Administration
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Mateo Moya Hidalgo, IT teacher in IES Alcántara, Spain 
Computer Engineer
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Pedro Pablo Aroca Parra, IT teacher and Secretary in IES Alcántara, Spain
Computer Engineer
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Claire Coffy-Saint-Jalm, Mathematician in Lycée Général Technologique J.M. Carriat,France
M.Ed Mathematics
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Céline Ribaut, Economy teacher in Lycée Général Technologique J.M. Carriat, France
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Maïté Moncel, English teacher in Lycée Général Technologique J.M. Carriat, France

BA in English Literature and Civilization
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Ulla Lambek, Teacher of Math, Biology, Physics, Chemistry and Danish literature in Agerbæk Skole, Denmark
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Eirini Arnaouti, English teacher in Evangeliki Model School of Smyrna, Greece
M.A. in Literary Translation & Comparative Literature, Ph.D. in Media Education
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Panagiota Argyri, Mathematician in Evangeliki Model School of Smyrna, Greece
M.Ed Mathematics, M.Sc Economic Studies
CONCLUSION

Impact on participants: The main impact of the project was an increase in the motivation of participating students due to being more conscious about the presence of Mathematics in real life. Students became more interested in Maths generally, as they realised that it actually has a lot to do with their real world. Since the motivation of the students increased, they also had better marks. Besides, pupils improved their language and communication skills and the project increased their interest and developed their curiosity about other cultures. 

Impact on staff: The staff developed teamwork and collaborative skills. Within each school teachers of different subjects collaborated. Across countries, teachers from four countries worked together and shared their ideas. Teachers also improved their language, communication and ICT skills. Pedagogy, both directly through the project activities and indirectly through experiencing each other’s education systems, was shared amongst partner teachers.

Impact on participating organisations: The project reinforced the European dimension and awareness in schools. Moreover, it increased teachers’ and staff’s interest in European projects.
Additional impact:

· The project challenged stereotypes and insular attitudes as well as developed understanding and lasting friendships amongst the young people in the partner countries.

· Teachers and pupils collaborated to create resources, so the project changed, and actually improved the relationship between teachers and pupils.

· Students, teachers and other stakeholders had a better image of the European cinema, and therefore of the European culture.

Based on our results, other schools can use movies to teach Mathematics. At local, regional and national level we expect that our resources will be useful to other teachers.

Even though students involved in the project were 13-18 years old, our resources will be easily transferred to be used with younger and older students. Firstly, because our objective was to show how maths is connected to the real life, and secondly because many of the lessons of the Maths subject are common in different levels. So, our resources can be used by other teachers, who will only have to adapt them slightly to their students’ needs. Also teachers of other countries (not participating in the project) can use our outputs, especially those who teach maths in English or in CLIL classes.
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According to our experience, Cinema is a great tool to be used in Math classes. Using it, we can travel through time and spaces showing how Maths involves us. Furthermore, cinema is a wonderful element of motivation.











Cinemaths Paradise has given me an unrivalled opportunity to meet teachers from different European countries, collaborating and exchanging ideas in a great atmosphere, combining movies and maths to bring new pedagogical possibilities. This unforgettable experience has improved the skills of our students in Maths, English, Technologies, Arts and Social Sciences, among others, strengthening their feeling of European citizenship.





Τhis project has given me the opportunity to learn different approaches of the teaching of mathematics as well as its practical application in different countries such as Spain, France, Greece and Denmark. Likewise, the coexistence of students and teachers of different nationalities has let them increase not only their knowledge but also their feeling of being part of the European Union.





A great adventure where students and teachers had to be creative and inventive in maths activities, an amazing collaboration between 4 countries and cultures. 





Cinemaths is an efficient project to make European pupils meet and talk in English and develop their knowledge about Maths and Movies. Working in groups and playing roles were the best keys.





An outstanding and enriching experience in which students gradually became more self-reliant and confident with maths. A live experiment of what it means to be European!





Participating in "Cinemaths Paradise" has been a challenging and enriching experience for students, teachers and parents. Tolerance, respect and close relationships among Europeans are great results. But also being a part of a team, developing new ways of teaching and learning is a gift.





The Erasmus+ “CineMaths Paradise” project gave me the chance to use the content-based teaching of English, as our students had to work on maths and cinema by using English. Moreover, as in all European projects, I benefited from the cultural contact and exchange.





Through the Erasmus+ “CineMaths Paradise”, I explored new teaching methodologies, included in different curricula, by working together with new friendly teachers and students. It’s been an important experience in my career as a mathematician.
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