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Abstract 

Johannes Kepler is known for his laws of the orbits of the planets around the sun. The enunciation of these 

laws was not an easy task in the times in which he lived due to mixture of science, religion and very old 

philosophical ideas. This learning scenario intends to offer a small tribute to his work. 
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Subject Technology: Through Project-Based Learning, students end up building an 
artifact. This learning scenario is based on the knowledge of the materials 
provided within the subject, and on the acquisition of skills for the construction 
of objects in a reasoned and planned way. In addition to developing 
manipulative skills, students are introduced to 3D design through the Tinkercad 
app, and that way, they can optimize their designs. This learning scenario 
constitutes a project in which skills acquired from some other disciplines are 
related also.  

Topic The life and work of Johannes Kepler as a model for us of a researcher and 
maker 

Age of students 13 years old 

Preparation time 2 hours 

Teaching time 8 hours 

Online teaching 
material  

Readings in Spanish: https://es.wikipedia.org/wiki/Johannes_Kepler 

Offline teaching 
material 

Thick colored paper, cling film, ruler, pencil, compass, scissors, glue 
Mathematics and Plastic Education books 

Europeana 
resources used 

Portrait of Kepler: 
https://www.europeana.eu/es/item/92023/images_billed_2010_okt_billeder
_object147817 
Book about Kepler - written in German but has lots of graphics - public domain: 
https://www.europeana.eu/es/item/0940429/_nhtpdml 

https://es.wikipedia.org/wiki/Johannes_Kepler
https://www.europeana.eu/es/item/92023/images_billed_2010_okt_billeder_object147817
https://www.europeana.eu/es/item/92023/images_billed_2010_okt_billeder_object147817
https://www.europeana.eu/es/item/0940429/_nhtpdml
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Kepler's artifact of the spheres: 
https://www.europeana.eu/es/item/9200271/BibliographicResource_300005
8903471 

 

Licenses 

Attribution CC BY. This license lets others distribute, remix, tweak, and build upon your work, even 

commercially, as long as they credit you for the original creation. This is the most accommodating of 

licenses offered. Recommended for maximum dissemination and use of licensed materials. 

Integration into the curriculum 

Contents of the Technology area for 2nd ESO students (13 years old): 

• Process of solving technological problems - Phases of the technical project - Teamwork: 

distribution of tasks and responsibilities - Use of technical drawing instruments and techniques - 

Construction of a project using the necessary tools properly - Documentation of a technical 

project - Evaluation of the project. 

The main content of the Technology subject is the realization of projects following the guidelines of the 

so-called "Method of solving technical problems". To do this, the characteristics of various materials and 

the most appropriate techniques for working with them are studied. Once the concepts are mastered, 

simple practices or more complex projects are always carried out. 

This quarterly we did a project using materials studied during the classes, in our case these were paper, 

cardboard and plastics. The working method requires following the necessary guidelines to prepare a 

good project following a well-ordered methodology over time. Presentation of the problem, search for 

information, design, planning of materials, tools and tasks, construction, verification, and failure analysis. 

At the end of the project, a technical report is delivered in which improvement proposals are always made 

as a strategy. 

Aim of the lesson 

This project helps the student to acquire manipulative skills (technical drawing and manual work). 

Students learn to search for information in relevant and reliable sources extracting the necessary ideas 

they need for their work. 

Students learn to follow a logical order of work that ensures the satisfactory resolution of their problem. 

Outcome of the lesson 

Students build a greatly reduced version of Kepler's construction of harmonious 

spheres  

They built a regular tetrahedron in whose interior there is a dodecahedron with the 

maximum dimensions that the interior of the first figure allows.  

The tetrahedron must have transparent parts to allow viewing of the interior. 

https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
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Trends 

• Project-Based Learning: students get fact-based tasks, problems to solve and they work in groups. 

This kind of learning usually transcends traditional subjects. 

• Collaborative Learning: a strong focus on group work. 

• STEM Learning: Increased focus on Science, Technology, Engineering, Mathematics subjects in the 

curriculum 

Key competences 

• Mathematical competence and competence in science, technology, and engineering 

• Digital competence 

• Personal, social, and learning to learn competence 

Activities 

Name of 
activity 

Procedure Time 

Introduction The teacher makes a short introduction on the life of Johannes Kepler to present 
the project that will be carried out in class. The students make a reading about the 
life of Keppler and his contribution to science (astronomy) 
We first use a reading of: https://es.wikipedia.org/wiki/Johannes_Kepler 

An also go through the book about Kepler - written in German but with lots of 
graphics: https://www.europeana.eu/es/item/0940429/_nhtpdml 
Students search for information on the topic in the ICT classroom where each 
student can use a computer and read at his personal pace. 
 

1 hour 

Methodology 1.- The teacher proposes the problem and explains what outcomes are expected: a 
very reduced version of the Kepler spheres that will be a small tribute to him. See 
the annex. 
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903
471 
Students will build a regular tetrahedron with dodecahedron inside whose 
dimensions adjust to the available internal volume. The regular tetrahedron must 
have transparent parts so that the interior dodecahedron can be seen. 
2.- The teacher explains the phases of the work emphasizing a rigorous follow-up: 
Presentation of the problem, search for information, design, planning of materials, 
tools and tasks, construction, verification, failure analysis and improvement 
proposals. 
3.- The technical report that they will deliver at the end of the project will be written 
little by little as a daily homework using a word processor. 
4.- Working groups of two students are made (exceptionally of three) 

1 hour 

Information 
relevant to 
the project 
and design of 
it 

1.- In pairs, the students look for Platonic geometric bodies in their plastic education 
and mathematics books. They remember technical drawing forms to prepare flat 
figures with which to build three-dimensional models. 
2.- With the help of the Tinkercad application, the students can adjust the sizes of 
the solid figures so that they are interior tangents. We use tablets or laptops that 
we have previously reserved within the common school material. 

1 hour 

https://es.wikipedia.org/wiki/Johannes_Kepler
https://www.europeana.eu/es/item/0940429/_nhtpdml
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
https://www.europeana.eu/es/item/9200271/BibliographicResource_3000058903471
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Name of 
activity 

Procedure Time 

3.- In the afternoon, they prepare the necessary materials to carry out the 
construction. 

Making (I) Drawing of templates, tracing on cardboard, and cutting out pieces. 1 hour 

Making (II) 1.- Folded and glued from the figures of the previous day 
2.- Let's remember that the faces of the tetrahedron must have empty spaces in 
which we will put transparent plastic 

1 hour 

Making (III) Revision, finishing, reinforcement of structures 1 hour 

Verification The students analyze their work, assessing their individual work and their 
collaboration team, analyzing their mistakes, and making proposals for 
improvement. 

1 hour 

Technical 
report 

The outcomes are shown in the classroom analyzing errors so that they can be 
improved. 

1 hour 

 

Assessment 

Assessment is always formative. The teacher sees day by day how the students are doing the work, 

interacts with them in class, advises them and helps them solve some personal problems. 

From the classroom platform in Google, the teacher makes personal corrections to the document that the 

students build day by day as a technical report. 

Students assess themselves and their peers on their collaborative work. 

 

 

 

Students’ self-assessment 

About my work - Things I have learned and loved: 

1.- 

2.- 

3.- 

About my work - Things that should improve: 

1.- 

2.- 

3.- 

Students’ pair-assessment 

About our teamwork - Things I have learned and loved: 

1.- 

2.- 

3.- 

About our teamwork - Things that should improve: 

1.- 

2.- 

3.- 
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Student feedback 

First of all, it must be said that the teacher has also carried out the same project as the students and that 

he has followed the same working method, making his own analysis of errors and proposals for 

improvement. It is the best way to share teaching with students: learning together. 

In the answer sheets above, we can see the sentence: “About my work - Things I have learned and loved”. 

The answers they give are the key to whether the project has been successful or needs to be improved. 

I have to say that in all cases, the activity has been very well received and the students are proud of the 

work they have done. 

Teacher’s remarks 

• Aim of the lesson and integration to the curriculum: The aim of the lesson is clearly defined, the 

lesson fits in the curriculum and the workload is adequate for the lesson. 

• Subject, topic and trends: The learning scenario is clear on which subjects it is intended for, as 

well as the topic and the educational trends. 

• Teaching materials: The teaching materials are adequate, easily accessible and adjusted of the 

aim of the lesson. 

• Learning scenario and activities: The learning scenario is built on Europeana resources, and it fits 

the aim of the lesson and the ages of the students. 

• 21st century skills: There is a strong focus in collaboration, creativity, critical thinking and 

communication skills in the learning scenario and it is discussed how these will be addressed 

during the lesson 

• Assessment and feedback: The learning scenario clearly indicates that students have a chance to 

receive feedback. Also, there is an opportunity for students to give their opinion and evaluate the 

lesson. 

• General: The learning scenario is clear, easy to understand. The learning scenario is ready to 

implement without any difficulties. 

About the Europeana DSI-4 project 

Europeana is Europe’s digital platform for cultural heritage, providing free online access to over 53 million digitised items drawn 

from Europe’s museums, archives, libraries and galleries. The Europeana DSI-4 project continues the work of the previous three 

Europeana Digital Service Infrastructures (DSIs). It is the fourth iteration with a proven record of accomplishment in creating 

access, interoperability, visibility and use of European cultural heritage in the five target markets outlined: European Citizens, 

Education, Research, Creative Industries and Cultural Heritage Institutions. 

European Schoolnet (EUN) is the network of 32 European Ministries of Education, based in Brussels. As a not-for-profit 

organisation, EUN aims to bring innovation in teaching and learning to its key stakeholders: Ministries of Education, schools, 

teachers, researchers, and industry partners. European Schoolnet’s task in the Europeana DSI-4 project is to continue and expand 

the Europeana Education Community. 

  

https://www.europeana.eu/portal/en
http://www.eun.org/home
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Annex 

Kepler's harmonious spheres versus our little tribute to him 

 

 

Drawing pentagons and building a template to build a dodecahedron 

 

 

 

Europeana collections                                                      Model made by the teacher 

 Pentagons (three centimeters on each side)                               Full template with hems 
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Template for tetrahedron and adjustment of suitable measures 

 

 

 

 

Final product 

      

 

Template for tetrahedron 

(18 centimeters on each side) 

 

Adjustment of suitable measures 

with the help of Tinkercad 


