
 

  

IO2 - EXERCISES 
developed 
Methodology for the immersion of 3D printing in VET 



 

EXERCISE 1 - ASSEMBLED PIECES: 
 
Objective: To use the model in classroom to enhance an open approach of design. To use 
the model for the own student designs. Knowing different connexions used in carpentry, 
among others. 
 

 

 
  



 

How can this model be used in the classroom?  

The model could first be demonstrated without anticipating the solution. The students could then 
propose their ideas on the making process and construction of the connection. Afterwards the 
students could explore the model by themselves. 
 
Moreover, the model could be used to demonstrate its practical use in design. Students could explore 
designs with prototypes that can be assembled by using the principles of the assembled pieces 
model. 
 

 

What benefits can be obtained with its use? 

Students should be able to understand the geometric principles that make this connection possible. 
An open-minded approach in design should be facilitated. Eventually they should be able to design 
their own distinct models. 
 
Furthermore, students can use the principle of the connection to check their design on a smaller scale 
by designing their prototypes by applying this kind of easy assembly. Here the students could explore 
the differences and potentials of both traditional manufacturing techniques and additive 
manufacturing technologies. 
 

 

Is there any other subject where this exercise can be located? 

These geometries could be used in diverse design subjects where a directional unlocking function is 
desired (i.e. furniture joints). By combining them correctly interlocking is possible as well. 
 
Topics: Carpentry, Design, Engineering, Geometry 

  



 

EXERCISE 2 – BINOMIAL THEOREM: 
 
Objective: Reinforcing the knowledge and better geometrical understanding of the Newton's 
binomial theorem, for 2 and 3 exponents. 
 

 



 

How can this model be used in the classroom?  

The binomial theorem is a fundamental theorem of algebra that is used to expand expressions of the 
form: (a + b) n, where n can be any natural number. 
 
Due to the abstract nature of the expression, this 3D model can help the student to have a 
geometrical understanding of this formula for exponents 2 and 3. 
 
By strengthening this knowledge, the student will be able to delve in the theory and develop formulas 
for any value of n, while providing an intuitive understanding of the Pascal's triangle. 
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What benefits can be obtained with its use? 

 
- Help students who have difficulties to visualize equations. 
- Improve the spatial vision of the student. 
- Capture the attention of those students who are not interested in mathematics. 
 

 

Is there any other subject where this exercise can be located? 

Any subject that needs the understanding of this formula, such as physics. 

 



 

EXERCISE 3 – BRAILLE ALPHABET: 
 
Objective: To learn the symbols of Braille alphabet and to be able of reading Braille, thanks 
to the 3D printing of Braille alphabet. 
 

 

 
 
 
 
 
 
 
 
 
 
 



 

a) How can this model be used in the classroom?  

Explain the history of the Braille Alphabet, created by Frenchman Louis Braille in 1824. 
In classes where you have to delve into this alphabet and type of writing, it will be used as the first 
contact with the symbols, to facilitate the memorization of these quickly.  
It will also serve to explain the difference between how it is read and how it is written. 
In writing: It is written from Right to Left 
In reading: It reads from Left to Reward. 

 
 Figure: Braille positive line to write Braille. This is a complementary object to 
the Braille alphabet. With it you can learn the writing techniques. (From right 
to left). 

As a gamification technique simulating the Scrabble game. Where by groups of two or more, they 
can interact by looking for the longest possible words with a certain number of pieces. Of course, 
always blindfolded. 
It can also be used in psychology subjects, to better understand people with different abilities. 

 

b) What benefits can be obtained with its use? 

First contact with the Braille alphabet. Benefits: 
 

• By memorizing the symbols with large pieces, it will be easier to move to the second phase, 

reading at standard size and writing. 

• Improvement of concentration and memorization. 

• Improvement of photographic memory. 

• Empathy. Put yourself in the role of another person with different abilities. 

• Learn to communicate through a different alphabet to the one that is already known. 

• Learn through gamification techniques. 

• Know symbols of other languages, such as the “ñ” of Spain, „a-ö-ü-ß” of Germany ... 

• Use of the Braille Alphabet, to memorize words in other languages. 

c) Is there any other subject where this exercise can be located? 

Languages 
Psychology 

 
  



 

EXERCISE 4 – DNA: 
 
Objective: To know which are the DNA components, how DNA works and the sequences that 
results on aminoacids, etc. 

 

 



 

d) How can this model be used in the classroom?  

It can be used as a didactic game. 

 
Game instruction:  
A genetic code is needed to play this game.  
Two people can play this game. One has the genetic code and can tell the second player which amino 
acid he would like to see. The second player has the Puzzle pieces which he needs to allocate in the 
right order. This game requires that the players (Students) already learned the sequences.  
 
The model can be used to teach about DNA and its components by letting the students playfully 
allocate the bases with its matching bases. This will allow students to have a better understanding 
of DNA and how it works. 
 
The "genetic code" defines the rules by which the DNA sequence (i.e., the sequence of bases in the 
DNA) is translated into an amino acid sequence.  
A particular sequence of three DNA bases encodes a given amino acid. Amino acids are the building 
blocks of proteins. With this model students can playfully and also in a very interactive way, learn 
which acid sequences result out of witch base sequence with the help of the genetic code.  
 
Questions posed could include:  

• What components does DNA consist of?  

• Which base matches with which? 

• Allocate the bases in the order to get the amino acid… (Amino acid example) 
 
 
 
 
 

 

e) What benefits can be obtained with its use? 

The benefits from the use of this model are:  
 

• Students can learn the components of DNA and memorize it better and faster;  

• Having the real solid object in front of the students and them being able to manipulate it 
conduct the lesson to a better understanding in a more simple and entertaining way. 

• Students will be able to memorize amino acid and its related sequences easier. 

• Help for students with attention deficit or memory problems. 

• Faster recognition of the complementary sequence. 
 

 

f) Is there any other subject where this exercise can be located? 

Genetic 

 



 

EXERCISE 5 – SIMPLES PYRAMIDS: 
 
Objective: To teach about the history of Egypt's pyramids, their location, what they 
represent, etc., but also to also help geometrically understanding of mathematical 
calculations for a quadrangular pyramid. 
 

 

 
  



 

a) How can this model be used in the classroom?  

The model of the pyramids is divided into 2 parts. On the one hand, the historical part: the pyramids 
of Giza (Egypt) occupy an area of about 6,359 ha. The pyramids of Giza in Egypt are among the best-
known and oldest surviving buildings of humanity and are the only surviving of the 7 wonders of the 
world. There are the pyramids, which differ in their shape and distinguish the name... There are the 
Great Pyramid (Cheops Pyramid), the Middle Pyramid (Chephren Pyramid), the Little Pyramid 
(Mykerinos Pyramid) and the corresponding chamber pyramids. The different pyramids have 
different uses, with the construction of the pyramids Nebenpyramiden, temples, burial grounds and 
working villages have arisen and it has expanded steadily. 
 
In the second part you can use the mathematical form. A body is called a pyramid when bounded by, 
for example, a triangle as a base and triangles as side surfaces sharing a point S. The point S is called 
the top of the pyramid. The distance of the top of the pyramid from the base is called the height of 
the pyramid. 
The theorem of Pythagoras can be formulated. 
 
The model can be used to teach about the structuring of historical theory, geographical placement, 
and mathematical formulas in practice, each pyramid representing the content individually, but also 
having a variety of different topics. Whether it is the subject of the burial chamber, the king or, 
mathematically speaking, an equiangular triangle. This allows students to better understand and 
understand the content of history, geography, and math, as well as a much clearer idea of the 
different types of topics. At the same time, this is also a very interactive way of learning, as the 3D 
object visualizes a variety of topics and people put it into practice. 
 

 
 
 
 

b) What benefits can be obtained with its use? 

• Students can learn and remember mathematical relationships better and faster; 
• Pupils with special needs, such as blind students or visually impaired people, are directly and better 
involved in the learning process through the use of their touching senses; 
• Students can draw technically and see the implementation in 3D. 
• Students can better experience theory in the form of story in the model 
• Students can learn the constellation of the planets 

 

c) Is there any other subject where this exercise can be located? 

Geography, Math. 

 
  



 

EXERCISE 6 – SIMPLE STRUCTURES CONNECTIONS: 
 
Objective: To show different kind of connections for the structural system between pillar 
and beams. To visualize how compression and tension act on this system. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

g) How can this model be used in the classroom?  

The object can be used to explain concretely how the structural system reacts to the forces of charge, 
weight, movement, and momentum applied to the structures of a building or any other type of 
structure. 
Because it is a 3D object, it facilitates the visualization of the theory taught in the classroom, since 
the student can understand and verify in practice the result in the structure and what is the 
action/reaction of it. 
This model can also be adapted and/or expanded to different types and sizes of structural systems, 
amplifying the use for more complex systems. 

 

h) What benefits can be obtained with its use? 

- 3D visualization of the structural system. 

- Concrete verification of the information learned in the classroom. 

- Visualization of the relation of dimensions between the parts of the structural system. 

- Possibilities to learn about different types of pillar-beam connections. 

- Verification of the action / reaction of the system to structural charges. 

- Better understanding of the calculation of reactions.  ∑ 𝐹𝑥 = 0   ∑ 𝐹𝑦 = 0   ∑ 𝑀 = 0 
 

 

 

i) Is there any other subject where this exercise can be located? 

- Architecture 
- Construction Technology 
- Design 

 
  



 

EXERCISE 7 – BALANCE SYSTEM: 
 
Objective: To reinforce physical concepts such as mass, weight, forces, rotation, balance of 
rigid bodies, lever, etc. 
 

 
 

 



 

a) How can this model be used in the classroom?  

The model will be used by the teacher to involve students in the guided exploration of the concepts 
of mass physics, weight, strength, balance of rigid bodies and rotation, and of the concept of 
leverage. The model can also be used to introduce students to different types of equilibrium (stable, 
unstable, ...) and to symmetries of solid bodies. It can also be used to explore the rotation of the solid 
body, couples and angular momentum. 
The model will be used to understand the history of the evolution of the weight measurement system 
by comparing it with today's digital systems. 

 

b) What benefits can be obtained with its use? 

The benefits are mostly related to the opportunity of a hands-on exploration of the model scale. The 
tactical sense, in addition to the optical one, and the practice of the different equilibrium 
configuration of the model will increase the student comprehension of the physics concepts. Greater 
understanding of the principles of physics, weight, strength, balance of rigid bodies and rotation and 
about the concept of leverage. 
 

 

c) Is there any other subject where this exercise can be located? 

Science, Mathematics (formulas for the centre of gravity and symmetries and so on…) and 
Technique, History. 
 

 
  



 

EXERCISE 8 – CAR4MOBILE: 
 
Objective: Supporting the exploration of students about physical laws of cinematics and 
dynamics. 
 

 

 
 
 
 
 



 

a) How can this model be used in the classroom?  

The model will be used by the students to explore the physics laws of kinematics and dynamics. The 
smartphone inside the model will be used to collect the data about velocity and acceleration of the 
toy car, by mean of suitably applications installed on the phone (as “Physics Toolbox Sensor Suite”, 
for example).  
(for further details see: 
http://physicsbuzz.physicscentral.com/2015/01/your-smartphone-can-do-physics.html) 
 
The model car can be pushed by the students or let it go down an inclined plane at different angles. 
The model can be used to estimate the all the forces (propulsion, friction, gravity) acting on it. 

 

b) What benefits can be obtained with its use? 

The benefits are mostly related to the opportunity of a hands-on exploration of the physics laws 
governing the moving objects. The tactical sense, in addition to the optical one, and the practice of 
the different kinds of movement of the toy car will help the students to understand the difference 
between velocity and acceleration. The analysis of the data collected by the smartphone will foster 
student comprehension of the kinematics and dynamics concepts. In particular, the learners will have 
the opportunity to better understand the concept of inertia (by observing and quantifying the 
differences on velocity and acceleration due to the use of smartphones having different weight). The 
students also will use the model to estimate the gravity acceleration by analysing the data collected 
during the motion in the inclined plane. The data collected through the smartphone will be used to 
quantify the energy transformation and the amount of energy lost with friction. The process of data 
collection, making plots and analysis will improve student logical, mathematical and ICT skills.     
 

 

c) Is there any other subject where this exercise can be located? 

Science, Mathematics and ICT (data analysis).  

 
 

  

http://physicsbuzz.physicscentral.com/2015/01/your-smartphone-can-do-physics.html


 

EXERCISE 9 – EU BORDERS: 
 
Objective: To recognize European countries by their shape and borders, and having into 
account other countries. 

 
 
 



 

a) How can this model be used in the classroom?  

Each piece of model will be used by the teacher and the student to support the learner process of 
recognition of the related European countries, by identifying the border characteristics. All pieces 
can be jointly used to help the students to locate their geographical position in Europe. Rough 
estimates of the country surface will be possible, by a geometrical process of analysis and 
mathematical computation.  

 

b) What benefits can be obtained with its use? 

The benefits are mostly related to the opportunity of a hands-on exploration of the different parts of 
the model. The tactical sense, in addition to the optical one, will increase the memorisation of the 
country shape, the relative dimension with respect to the other countries and its location in Europe. 
The model will support the development of visual skills and geometrical calculation abilities of non-
regular surface. Comparison between surface data and population numbers will also bring to 
population density estimates and to the discussion of historical and social issues. This model might 
support the development of a different view of the borders, not as a way to separate people, but as 
a way to characterise different regions, whose differences in language and culture represent a 
resource for the future of Europe.  

 

c) Is there any other subject where this exercise can be located? 

Geometry, Mathematics, Social science, History (borders changes across time), Art and Technology.  

 
  



 

EXERCISE 10 – FIBONACCI SPIRAL: 
 
Objective: To enhance students research about mathematical laws that govern our universe. 
Also, to discover the golden ratio. 

 

 
 
 
 
 
 



 

a) How can this model be used in the classroom?  

The model will be used by the learners to explore the construction of the Fibonacci sequence and to 
build their own (even larger) spiral models.   

 

b) What benefits can be obtained with its use? 

The benefits are mostly related to the opportunity of a hands-on exploration of the model. The 
tactical sense, in addition to the optical one, and the practice of relating the different parts of the 
model by following specific geometrical rules will help the students to fit the shape of some natural 
objects into the Fibonacci spiral, stimulating the discussion with peers and the teacher about the 
golden ratio observed in nature.  

 

c) Is there any other subject where this exercise can be located? 

Mathematics, Astronomy, Art.  

 
  



 

EXERCISE 11 – WIND TURBINE: 
 
Objective: To enhance students to research about the science behind the construction of a 
vertical wind turbine. 

 
 

 
 

  



 

a) How can this model be used in the classroom?  

The model will be used by the teacher to introduce the students to the science behind the design 
and construction of a vertical wind turbine. It can be used to explore solid body rotation (symmetry 
axes) and make practice about the physics concept of torque and angular momentum. This model 
can be used outdoor on a windy day or inside the classroom with the support of a fan. Students will 
use the model as help to figure out how the presence of the wind can be considered a useful source 
of energy. 

 

b) What benefits can be obtained with its use? 

The benefits are mostly related to the opportunity of a hands-on exploration of the model. The 
tactical sense, in addition to the optical one, and the practice of a wind turbine in the vertical 
configuration of the model will increase the student comprehension of the science concept of energy 
and energy transformation. The model will stimulate the students to design and build their own 
models of wind turbine. Wind powered systems can be used to introduce the students to renewable 
sources of energy and their social impact on the planet. 
 

 

c) Is there any other subject where this exercise can be located? 

Physics, Engineering, Art-Design, Social science. 

 
  



 

EXERCISE 12 – 2D CHEMICAL FORMULATION: 
 
Objective: Learning chemical formulation of different chemical compounds by assembling 
3D printed molecules and connectors. 

 
 

 
  



 

a) How can this model be used in the classroom?  

The models will be used for a better way of teaching chemical formulation. Students will assemble 
the molecules and connectors in order to create the compounds the teacher specify. 
Also, different colours can be used for the molecules. 

 

b) What benefits can be obtained with its use? 

Teachers will be able to transform chemical formulation into a game. It's a good way to learn in an 
interactive way. 
Students would be able how to build/set organic an inorganic compounds such as hydrocarbons, 
alcohols, organic acids, etc. 
 

 

c) Is there any other subject where this exercise can be located? 

Basic computer design. 

 
  



 

EXERCISE 13 – 3D CHEMICAL FORMULATION: 
 
Objective: Learning chemical formulation of different chemical compounds by assembling 
3D printed molecules and connectors. To see the compounds in a three-dimensional way. 
 

 
 

 
  



 

a) How can this model be used in the classroom?  

The models will be used for a better way of teaching chemical formulation. Students will assemble 
the molecules and connectors in order to create the compounds the teacher specify. And what is 
better, they will be able to see the compounds in 3 dimensions. 
Also, different colours and sizes can be used for the molecules, in order to identify better the 
different molecules. Ex.: C, H, OH, N, O… 

 

b) What benefits can be obtained with its use? 

Teachers will be able to transform chemical formulation into a game. It's a good way to learn in an 
interactive way. 
Students would be able how to build/set organic an inorganic compounds such as hydrocarbons, 
alcohols, organic acids, etc. 
 
 

 

c) Is there any other subject where this exercise can be located? 

Computer design. 

 
  



 

EXERCISE 14 – ARCHIMEDES PRINCIPLE: 
 
Objective: To know the Archimedes Principle and be able to test in a practical way by 
immersing 3D printed pieces in a measuring test probe. Volume calculation. 
 

 
 

 
 



 

a) How can this model be used in the classroom?  

 
The different models can be used for verify that the model volume is equal to the volume of water 
displaced when it is immersed in water. 
It can be good that different models are printed in order students can do the experiment with 
different geometries and mathematical formulas. 

 

b) What benefits can be obtained with its use? 

 
Students will learn physics in a practical way, and also, they can learn the different mathematical 
formulas of solids such as cubes, prisms, pyramids, spheres, cylinders, cones, etc. 
More complicated geometries can be also printed. 

 

c) Is there any other subject where this exercise can be located? 

 
Maths. 

 
  



 

EXERCISE 15 – COORDINATES VERIFICATION 
 
Objective: To learn how to use equipment such as callipers, by checking and verifying some 
measures of the model. Besides, to know better 3D printers. 
 

 
 

 
 
 
 



 

a) How can this model be used in the classroom?  

This model can be used and adapted for teaching how to use callipers. 
The model is used also for testing the 3D printer and know what limits it has (features, accuracy...) 
Also, the students can do all the changes they want. So, teachers can also explain how to design in 
CAD. 
 
Example with Autodesk Inventor. Checking internal diameter. 
Sources: 
CETEM 
http://www.craftsmanspace.com/sites/default/files/free-knowledge-
articles/slide_caliper_inside_diameter.jpg) 

 
 

b) What benefits can be obtained with its use? 

 
-Learn to design with different CAD software. 
-Know how to use and read a calliper. 
-Obtaining measures in the CAD software and checking them on the 3D printed piece. 
-Learn the 3D printing process. 
-Understand 3D printing limitations. 

 

c) Is there any other subject where this exercise can be located? 

 
- Computer Design 
- Technology 



 

EXERCISE 16 – STRUCTURES 
 
Objective: To learn about mechanics and structures calculation. Creation of resistant 
structures with the minimum pieces/material. 
 

 
 

 
 
 
 



 

a) How can this model be used in the classroom?  

 
Students will use 3D printed connectors (they also can design their own ones) in order to create 
different kinds of structures. A bridge is a good example. 

 

b) What benefits can be obtained with its use? 

 
Students will have to manage to create the strongest structure with the less pieces and components, 
for example. They will use mechanics knowledge and, of course, they will use their imagination and 
skills. 
 

 

c) Is there any other subject where this exercise can be located? 

 
Computer design. 
Technology. 
Engineering. 

 
  



 

EXERCISE 17 – GOSEK NEBRA 
 
Objective: To understand the measure of time of people during prehistory thanks to Goseck 
ruins, and also Nebra disc. 
 

  
 

 
  



 

a) How can this model be used in the classroom?  

• 45 minutes: time definition, intervals, phrases "Zeit" 

• 45 minutes: measure time, sense of time 

• 45 minutes:  How did people of prehistory determines time without modern aids 

(watches, calenders, ...)? 

All mankind learned to condense and prepare food, they were no longer 

predominantly engaged in the absorption and digestion of the same. An understanding 

of planning and the opportunity to learn from mistakes has developed - an 

understanding of the future and the past. In most languages spoken today, the times 

are in conjugable verbs and adverbial determinations. Very few nations do not know 

such language regulations today. In order to ensure survival, the people of the early 

days had to develop methods to determine the migration from summer to winter 

pastures in nomadism or later sowing and harvesting at sedentary. Neolithic circular 

can be found in central Germany as far as Austria, although not all of them were 

excavated and archaeologically reconstructed. With the Nebra Sky Disc, binding to a 

fixed location was no longer necessary, as it could be read in a relatively large area 

using stars and thus enabled people to determine important times. 

Natural catastrophes and other unforeseeable changes in the weather could, however, 

undermine planning. In terms of the curriculum, students can learn that the handling 

of time in every sense, mankind still engaged today. 

Using a light source to simulate the sun during the year and determine time.  

• 45 minutes: time usefulness in religion (for example: concept of time in the Koran, in 

the Bible, in the Talmud, ...) 

• 45 minutes: What do I take time for? How do we divide our time? 

 

b) What benefits can be obtained with its use? 

• Concrete knowledge about time determination of yore people including practical 

implementation.  

• The 3D model increases understanding through experimental possibilities. 

• Clearness can be integrated into the units without any financial and planning effort. 

• Old models / findings can be experienced using a new technique (3D printing).  

 

c) Is there any other subject where this exercise can be located? 

History: from nomadism to sedentariness; Development of the knowledge from the fixed 
Neolithic circular plant to the flexible Nebra sky disc 
Astronomy / Astrophysics: Solar Cycle / Pleiades 
Geography / Geology: Central Germany, soil condition 
meteorology: weather conditions, growth phases 

 



 

EXERCISE 18 – HEAD LICE 
 
Objective: To know different endoparasites and ectoparasites, such as lice, since many 
students know them but few have seen them. Or they have seen them only in pictures. Also, 
to know the different parts of this parasite. 
 

 
 

 
 
 



 

a) How can this model be used in the classroom?  

• Brainstorming session: The students are asked which parasites they know and which of them 

occur in our country. 

• After that the students comment on which parasites they have ever seen themselves and 

whether they could describe the exact look.  

• Now it's about the head lice and their size. Students who have already seen head lice should 

sketch these on the board and indicate the size. 

• The model is then output so that students can see and touch the head lice in detail and see the 

real size. 

 

b) What benefits can be obtained with its use? 

• Head lice are very common and therefore they are a very important subject in school for medical 

assistants. The lice are very small. A 3D model can help students get an accurate idea of the size 

relationships. 

• The enlarged model shows the structure and appearance of a head louse. In 3D, this is much 

clearer compared to an illustration in a school-book. 

• With the smaller model in full-scale, the students see the head lice in their original size. This is 

important, because head lice must be recognized by medical staff. 

 

c) Is there any other subject where this exercise can be located? 

Biology 
Vet assistants 

 
  



 

EXERCISE 19 – LORD OF THE RING 
 
Objective: To learn basic CAD design. To comprehend that 3D printing can reach shapes and 
geometries very complex. To study the manufacturing process of sand mold for investment 
casting, very used in jewellery.  
 

 

 

 
  



 

a) How can this model be used in the classroom?  

• First, the dimensions are to be discussed and individually determined. (ring size, height and wall thickness). The 

model is shown for illustration. 

• After drawing the ring, the lettering (phraseology) and the choice of font will be discussed and individually 

determined (choice of fonts, character number, font height). Models with different fonts are shown. 

• If the phrase does not fit on the ring, the ring should be changed in it size renewed. Of course, the lettering 

could also be changed. Please notice that the words have to be readable. 

• All elements have to be united at this stage. 

• The construction has to be saved as a STL-file. 

• Students will receive a written instruction that they can use to create the ring independently. 

• The rings are printed by the teacher. Students get an introduction to 3D printing. 

• The 3D-prints will be discussed and the actual dimensions have to compared with the target dimensions. 

Limitations of the 3D printer in terms of precision and accuracy are discussed and detected. Models in different 

qualities and different 3D techniques are shown. 

• Rings are revised by the students in the CAD program. 

• Rings are printed by the teacher or students. 

 

b) What benefits can be obtained with its use? 

related to the finger ring with the phrase  

"Jeder ist seines Glückes Schmied" – "You make your own luck": 

The phrase is emblematic for all jewellery designers. But it can also symbolize the use of 3D-Printer With this 
technique, everyone has the opportunity to design objects according to their own ideas without lengthy 
development studies and to produce them in short runs. – Everyone can make their own luck. 

Related to the design, construction and creation of your own finger ring: 

CAD created designs that are printed by a 3D-Printer models are concrete and clear. The printed models will 
illustrated the design very well. The students can examine the prints and get a reference to size and proportions. 
Without 3D-printing, it is often difficult for students to imagine how the drawn and constructed model will 
actually look like. It remains two-dimensional, even if the perspective view on the screen very good. 
3D-printings enable very complex shapes and geometries, which can be difficult to produce by traditional 
manufacturing processes. Advantages in CAD are for example symmetrical and and organic shapes, mirror 
images and also (scaled) copies can be create (3D-Scanns). The use of 3D-Design and -Printing is also very 
interesting for design matching sets of jewellery. A design element can be copied into rings, necklaces, earrings 
(mirroring) and bracelets. Hollow shapes can be created and thicknesses can also be adapted. Changes, scaling, 
etc. can be made by specific commands, without rebuilding the model completely. This saves time and the 
designs can be changed flexibly, of course good CAD knowledge is required. 
It is also possible to cast the printed 3D-Model by sand casting or investment casting into gold or silver alloy. As a 
result, individual pieces of jewellery can be produced. 

 

c) Is there any other subject where this exercise can be located? 

• Languages (English German Italian Spanish Slovenian): Examining phrases in your own language; Examining 

phrases in a foreign language;  

• Project idea for inter-school exchange between schools: Students deal with phrases in the other language and 

work together in partnership to create a ring with a phrase 

• politics/history: Identify a group, create a membership symbol 

 



 

EXERCISE 20 – MATHS 
 
Objective: To learn about volume and surface calculation of different bodies. The exercise is 
adapted for visual impaired people. 
 
 
 
  



 

a) How can this model be used in the classroom?  

Following the introduction of the various bodies (cuboid, cube, cone, cylinder, trapezium), the 
composite bodies will be discussed. 
As part of the planned lesson, students will be provided with a learning counter for calculating 
volume and surface area with compound bodies. 
I bring the models with me to the students. 
There are two models for the 8 pupils. A model gets a blind girl, the other model is the visually 
impaired students in addition to oblique images available. 
The individual tasks are differentiated into different difficulty levels, but can be edited in any order. 
After the session, I will show and explain the students how these models were produced using 3D 
printing.  

 

b) What benefits can be obtained with its use? 

For the blind student, the models are irreplaceable for recording the task. 
Slant images - even if they are embossed - cannot be translated into a spatial idea.  
For the visually impaired students, the models are very helpful, because several students have no 
spatial imagination and the information from the oblique images are difficult to remove.    

 

c) Is there any other subject where this exercise can be located? 

technical drawing, art 

 

 
  



 

EXERCISE 21 – SPERMIUM 
 
Objective: Showing the size ratio between ovum and sperm. Knowing the shape of sperm. 
 

 
 

 
  



 

a) How can this model be used in the classroom?  

Previous knowledge:  

• The students already know the anatomy of the female sex organs.  

• They have knowledge about  

o the menstrual cycle with ovum maturation and ovulation  

o changes in the endometrium. 

Subject of the exercise:  

• Fertilization of the ovum and subsequent implantation of the fertilized ovum in the uterine 

mucous membrane 

Teaching course plan: 

• After ovulation, the ovum is in the Tuba uterina. 

• The sperms have to get over a long distance to get to the ovum. Recurrence of female sexual 

organs → way of the sperm through the vagina, cervix, uterine cavity and fallopian tubes. 

• The sperm cells need a lot of energy and only a few of them reaches their destination. 

• Construction of a sperm: head, transition piece and tail, nucleus with genetic information in 

the head, movement of sperm by self-movement of their scourge, energy production for 

these movements takes place in the mitochondria in the transition piece 

• Before a sperm cell can melt together with the ovum, it must penetrate the outer layers of 

the ovum. Only then it can pass through the ovum cell membrane. The ovum cell responds 

with a depolarization that prevents the penetration of other spermatozoa (only very briefly, 

as not relevant for our students). 

• After conception, the cell nuclei of the two germ cells fuse together, the fertilized egg cell 

begins to divide and enters the uterine cavity, where it is implanted in the endometrium. 

 

b) What benefits can be obtained with its use? 

• The size relationships between ovum and sperm should be made visible and touchable. The 

ovum is the only cell in the human body that is visible without a magnifying glass. Therefore, the 

students can use the enlarged print of the ovum to get a better idea of the original size of a 

sperm. 

• The model also helps students better understand that despite the large amount of sperms, only 

a single one can penetrate the membrane of the ovum. 

• Students understand what conditions must be met for the fusion of ovum and sperm cells. This 

will allow them to develop a better understanding of the subsequent contraceptive topic.  

 

c) Is there any other subject where this exercise can be located? 

Biology 



 

EXERCISE 22 – EARTH STRUCTURE 
 
Objective: To understand how Earth is formed, its inner structure and its different layers, as 
well as its dimensions, composition, etc. 
 

 
 

 
  



 

a) How can this model be used in the classroom?  

The model can be used in the classroom as a concrete, visible and touchable example of the Earth and 
its structure. It is useful during lectures of Physics and Science by giving basic explanations, which are 
usually taught in Secondary School. At the same time, plate tectonics is a scientific idea that can be 
used to explain many Earth related phenomena.  
 
An understanding of the layered nature of the Earth is central to understanding plate tectonics and 
earth science. Geological processes such as the movement of the continents, mountain formation, 
the worldwide distribution of earthquakes and volcanoes and aspects of evolution (including the 
production of Australia's unique flora and fauna and the distribution of fossils) all depend on an 
understanding of plate tectonics – the very slow movement of solid continental plates across a plastic 
lower layer. 
 

Questions posed could include: 

• How deep is the soil? 

• Where are the first rocks? 

• Where would you find lava? 

• Where does lava come from? 

• What's it like in the centre?  

 

Source: 
http://www.education.vic.gov.au/school/teachers/teachingresources/discipline/science/continuum/Pages/earthstruc.aspx 

 

 

b) What benefits can be obtained with its use? 

The model can be used to give a much more concrete idea and perspective of the structure of the 
Earth. With the different heights of the layers, students can use their touching senses to understand 
the position and the dimensions of each layer. Moreover, understanding the Earth structure with its 
huge plates is the basis for understanding several other natural phenomenon that we sometimes 
experience. For example: 

• Volcano’s eruptions; 

• Earthquakes; 

These largely occur when there is a plate movement. The same structure by layers is a scientific idea 
developed based on the occurance of natural phenomenon, like the ones already mentioned, rock 
types and the Earth’s magnetic field. 
 

 

c) Is there any other subject where this exercise can be located? 

Science (Natural/Earth) 



 

EXERCISE 23 – EUROPE PUZZLE MAP 
 
Objective: To show students each European country position, as well as the position of each 
capital, by a puzzle. 
 

 
 

 
 
 
 



 

j) How can this model be used in the classroom?  

The model can be used to teach about the structuring of the European continent, by taking into 
consideration each country and the relative capital city. This will allow students to have a better 
understanding and geographical memorization, as well as getting a much clearer idea on the 
different kinds of cultures and origins (Nordic, Central, Mediterranean, Balkan, etc). At the same 
time, this is also a very interactive way of learning by visualizing and composing each country’s puzzle 
piece into a whole ensemble.  

 

k) What benefits can be obtained with its use? 

The benefits from the use of this model are:  

• Students can learn and memorize better and faster the geography of our continent; 

• Students with special needs, for example blind students or partially sighted, are also directly 

and better involved into the learning path through the use of their touching senses; 

 

l) Is there any other subject where this exercise can be located? 

History (of the European continent, such as war conflicts). 

 
  



 

EXERCISE 24 – SOLAR SYSTEM 
 
Objective: To learn about the solar system (sun and planets) and about the position and 
relative size of them. 
 

 
 

 
 
  



 

a) How can this model be used in the classroom?  

 
With this model the teacher will be able to instruct the students about the Solar system by letting 
them to place the planets around the Sun, while he/she compares and comments about them. 
  

 

b) What benefits can be obtained with its use? 

 
The main benefit obtained from this model is to obtain the knowledge about our Solar system in a 
very visual and attracting way. The students will be able to manage all the different parts of the model, 
which improves the understanding. 
 
A perception of the different sizes of the planets will be certainly obtained and also, since the 
dimensions of the printed models have been calculated with the specified reduction scale, the 
students could also practice their skills by measuring the pieces and comparing them with their real 
dimensions to obtain the engaged reduction scale. 

 

c) Is there any other subject where this exercise can be located? 

 
- Geography 
- Science 
- Engineering 
 
 

 
  



 

EXERCISE 25 – TECHNICAL DRAWING VIEWS 
 
Objective: To learn and practise how the different views (elevation, plant and profile) of 
different 3D printed pieces are gotten. The pieces form a cube. 
 
  



 

a) How can this model be used in the classroom?  

 
This model can be adapted for teaching different activities. The main aim is to teach the students 
how to obtain the technical views (top, front and side) of the 3 objects in the first year of their 
technology course. 
 
 
In following courses, as obtaining technical views lessons are repeated, it might be suggested also to 
learn how to do the dimensioning of those views, with the possibility of measuring the pieces during 
the lesson. 
 
 
This pieces can be modified by the teacher in order to adapt the difficulty of the exercises to the 
group of student (as far as he knows the basics of CAD designing).  
 
 
Furthermore, it is suggested that higher courses students at engineering or technology subjects 
(when they learn about CAD programs and 3D designing) design and print their own new pieces for 
the lower courses students to work with. 
 
 
 
 

 

b) What benefits can be obtained with its use? 

 
The main benefit of this exercise is that teachers are able to instruct their students in technical views 
obtaining (which is quite abstract and sometimes a hard topic) by a very practical way.  
 
 
Having the real solid object in front of the students and them being able to manipulate it conduct the 
lesson to a better understanding in a more simple and entertaining way. 

 

c) Is there any other subject where this exercise can be located? 

 
- Technology 
- Engineering 
- Design 



 

EXERCISE 26 – VALLEYS TYPES CANYON 
 
Objective: To introduce to students the different kind of valleys in a geographical way, and 
to understand the causes that form them, thanks to just a single 3D model. 
 

 
 

 



 

a) How can this model be used in the classroom?  

The model can be used in class to teach students about the main different types of valleys that can 
be found across the globe. It features different sides so that students can see directly and more 
concretely, at the same time they can compare the different kinds of valleys by simply rotating the 
model.  
 
Teachers can ask the students to provide concrete examples (by doing, for example, an internet 
research) for each different kind of valley explained in class.  

 

b) What benefits can be obtained with its use? 

The use of this model leads to better visualizing of the main kinds of valleys that can be found around 
the world, and also a deeper understanding of what caused them and their shape to be like that 
today.  
 
Students can at the same time touch the model, especially those with special needs, so that they 
better understand the kind of shape.  

 

c) Is there any other subject where this exercise can be located? 

 

 
 

 
 
 

 
 


