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3D Printers open a new world of possibilities in the classroom. This multi -

disciplinary approach combines  core curricula with art and technology to 

showcase teachersɅ academic skills. The 20-hour Module on 3D modelling  and  

printing  will endow kindergarten educators with the appropriate know -how to 

utilize computer -aided software to ideate, design, illustrate and print out their 

math manipulatives and three -dimensional exhibits.  Starting from some initial 

concepts and historical facts, the module  outlines the stages of 3D printing, 

from idea to software model to a printable file that slices the plann ed object 

into printable layers to the finished object itself. Readers are given hands -on, 

concrete projects to practice on, making their first steps into the world of 3D 

printing!  
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  Chapter 1:  

 What is 3D Printing? 
 
 

 

When using the word printer , most people think of the  conventional printer they 

might use at home or in the office to print out text and images on paper. 

However, the gadgets  print in a flat two -dimensional (2D) space using length and 

width dimensions . A three -dimensional (3D) printer uses length and width , but 

also adds depth to the print. This transforms a flat print into a tangible, workable 

object you can hold and use.  

 

Imagine  you are printing a flat square  on a piece of paper lying on a table, and 

then you pull that printed shape Ɉupɉ from the flat surface, creating a physical  

cube that  illustrates how the  sides rise from the flat surface during the 3D 

printing process.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
3D printing is a manufacturing process where a digital model  (3D design 

blueprint) is  created using computer -aided design software (CAD) and is 

turned into a physical three -dimensional object by adding material a layer 

at a time.  There are many methods of melting or softening the material to 

produce the layers. The technology has been around since 1990, but it was only 

Figure 1 / A 3D model being printed 
Source: satellitleprome.com 

https://satelliteprome.com/interviews/3d-printing-the-shape-of-things-to-come/
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in the last decade that people realized the game -changing potential in all 

industries . It is also known as  additive manufacturing and is changing how  we 

manufacture and create, not just in the industr y. Innovative designs are used to 

develop  machine parts, prosthetic limbs, sustainable housing, and even 3D -

printed medications.  
 

Additive Manufacturing is a general term referring to various  fabrication 

processes that use manufacturing tool s to create 3D physical object s by adding 

material.  

A 3D printer is one subset of this manufacturing process because it continuously 

adds layer upon layer of material to build a physical 3D object. This is  different 

from subtractive manufacturing , where material is removed from existing 

resources to create an object or the consolidation process that combines 

smaller parts  and  fuses them to make  the designed object. At its core, 3D 

printing is a manufacturin g method that takes a digital design and creates 

a physical 3D object by building up layers of a selected material.   
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History ð Initial Concepts  
 
 
 

In 1983, Chuck Hull invented Stereolithography , or 3D Printing, creating the first -

ever 3D printed part.  The machine was named the Stereolithographic 

Apparatus , as it used stereolithography to printers . 

 

Since the development of this machine, 

rapid progress has been made i n the field 

of 3D printing.  

 

Its contribution to the medicine field has 

played a catalytic role to its rapid 

development. The first lab -grown organ 

was successfully transplanted in young 

patients, using a 3D -printed synthetic 

scaffold that was coated with cells from 

their own bodies.  

This proved that the raw materials used to create objects could range from 

plastic to metal, to even human cells.  The possibilities were endless, and the 

future looked extremely bright for 3D Printing technology. That same year, a 

company called ɈObjetɉ introduced a 3D printer that was capable of printing 

objects using numerous types of raw materials.  

The year 2008 saw the first self -replicating printer which was capable of 

Ʉproducing itselfɅ by 

printing its own parts and 

components . This enabled 

users who  had access to 

such a type of printer to 

create more printers for 

other people, such as 

friends and family.   

 

 

 

Figure 2 / The first 3D printed part, produced by 
Chuck Hull in 1983 

Source: historyofinfromation.com 

Figure 3 / The first self-replicating printer: All plastic parts on the 
right were produced by the 3D Printer on the Left  

Source: Wikipedia.com 

https://www.historyofinformation.com/detail.php?id=3864
https://en.wikipedia.org/wiki/RepRap_project#/media/File:First_replication.jpg
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Later in the same year, major 

breakthroughs were achieved in 

prosthetics when a person successfully 

walked with a 3D printed prosthetic leg 

consisting of all parts including the 

knee, foot , and socket created as a 

part of the same structure without any 

assembly.   

MakerBot Industries, an open -source 

company, started selling DIY kits in 

2009 that allowed people to create 

their own desktop 3D printers. The 

following years , the use of 3D printing 

exploded when the first 3D  printed 

airplane flew over the University of Southampton, UK.   

 

 

The Development of 3D Printing  

 

 

 

     3D printing has gone through 3 primary  phases:  

- its creation (1981 -1999) 

- its development (1999 -2010)  

- its widespread use (2010-nowadays)  

 

 

 

 

 

 

 

 

 

Figure 4 / First 3D Printed Prosthetic Leg 

Source: all3dp.com 

https://all3dp.com/3d-printed-prosthetic-leg-uae/
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¶ Beginnings of 3D printing (1981 ɀ 1999) 

 

ϥBMɅs introduction of the first personal computer in 1981 paved the way for the 

widespread use of computer -aided design.   

Then in the 1980s, there were multiple projects and research topics that focused 

on 3D Printing , originally called Stereolithography (SLA), in 1986.  

 

  

 

 

 

 

 

 

 

 

In less than ten  years, three different methods were patented, marking the birth 

of 3D printing.  

The 1990s saw the development of the first industrial prototyping system and 

the production of applications for 3D printing.  

 

 

 

 

 

 

 

 

 

 

Figure 5/ The first 3D printer ever created was made in 1983 by 
Chuch Hull 

Source: sculpteo.com 

https://www.sculpteo.com/en/3d-learning-hub/basics-of-3d-printing/the-history-of-3d-printing/
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ɍ ϥmprovement of 3D Printing (1999 ɀ 2010) 

 

Since the 2000s, 3D printing has continued to develop in many sectors of activity , 

significantly  increas ing in terms of visibility and accessibility and gradually 

becoming  widely available.  

 

Here are a few examples:  

 

  

 

 

 

 

 

 

 

 

 

Towards the end of the 2000s (in 2006), 3D printing has been gaining more and 

more  enthusiasm in the industrial sector with new processes, materials, and 

many new  opport unities.  At this time, the 3D printing market opened  to the 

public  as it became more  accessible, more affordable, and more documented.  

 

ɍ 2011 to nowadays 

 

3D Printing technology continues to develop, and more and more companies 

understand the  benefits  that additive manufacturing can offer them. 

Considering the decreasing cost and prototyping advantages that 3D printing 

offers, numerous industries have fully integrated it into their  iterations , 

innovations, and production processes.  

 

Figure 6 / Examples of the first successful 3D Printed applications 
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While 3D prin ting started to be used for prototyping, nowadays various areas, 

such as medicine and architecture, are benefiting from this technology. 

Moreover, the easy  access and lower cost of this technology have allowed the 

public, in general, to use it for  academic purposes, art, decoration, the creation 

of spare parts at home, and many other  applications.  

 

 

  Importance of 3D Printing  
 

 

Similar to the ways in which computing was considered to be the hotbed of 

innovation in the early 1970s, 3D printing is also experiencing an analogous 

renaissance. 3D printing technology in its early days was limited to industries 

that could afford the highly expensive 3D printers. However, as the costs began 

to lower because of  the developments in the technology, desktop 3D printers 

have granted access to hobbyists and anyone willing to try out the new 

technology.  

As previously discussed, 3D printing is being used for several  applications across 

many fields  and  is also being use d extensively for educational purposes. What is 

it that makes this emerging technology important?  

 

Fundamental Change to Manufacturing Processes  

TodayɅs commercial manufacturing process uses assembly lines to gather  

various parts together until the final product takes shape. 3D Printing will have 

huge implications for the current manufacturing processes.  

For example, the use of a 3D printer for man ufacturing products at a factory will 

only require a computer design to be sent to the printer, thus eliminating the 

need of assembly lines, as the printer will be able to churn out complete 

products.  

As previously mentioned, 3D printing technology falls within the boundaries of 

additive manufacturing, which is the opposite of subtractive manufacturing 

processes where objects are Ʉcarved outɅ using numerous tools. The former, on 

the other hand, builds t he object layer -by-layer without the use of any tools . This 

enables designers to devise even the most complex of designs without having to 
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worry about how they will be created; 3D printers can generally print out 

complex designs with no problems at all.  

3D printing can produce  objects with complex internal structures, which would 

otherwise be almost impossible with traditional methods of construction. Take 

the example of an adjustable wrench; using traditional manufacturing 

processes, several  actions includ ing forging, grinding, milling , and assembly are 

required just to create an adjustable wrench. On the other hand, 3D printing can 

create this wrench in a single process.  

3D printing has the potential to be greener than traditional methods of 

manufacturing.  3D printers can be used is for fixing old items, such as cars that 

have become obsolete (and the manufacturer no longer supplies or creates the 

spare parts). Due to the unavailability of spare parts for old cars, they are usually 

recycled or left to be du mped into landfills, thus harming the environment.  

Some people have been using 3D printers to create obsolete parts in order to 

keep their cars running. The same idea can apply on almost any other product 

out there that can be revived using parts from a 3D  printer. The possibilities are 

truly endless. Even something as simple as a battery cover for remote control 

can be created, reducing the need to throw the old remote away.  

 

Localizing Production of Items  

3D printing can also be used to localize productio n of items, resulting in a 

massive change to supply chains and logistics. Rather  than supplying from a 

single factory outlet, a company will be able to establish much smaller 

production units all over the areas which they serve, thus minimizing 

transportat ion costs. This will be a great advantage to multinational companies 

that serve at a global level. Smaller batches could be created at strategically 

placed  locations to effectively cover all the countries while reducing the logistical 

expenses significantl y. 

The increased efficiency offered by 3D printing will also pave way for greater 

customization for consumers. Before the 3D printing technology can bring about 

significant changes to the manufacturing industry, it first must  establish itself as 

being ready for mass, mainstream manufacturing; with the rates at which the 

technology is improving, the day may not be far when instead of buying 

products, people buy design blueprints and print the products using their 

desktop 3D pri nters!  However , whil e 3D print ing ideas  are limitless, they are 

slow when it comes to producing  many objects. Depending on printer size and 
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quality, it can take several hours to days to print . In the upcoming year, 3D 

printing will continue to evolve, with  the machines becoming gradually faster, 

and jobs that currently take days or weeks will instead be completed in hours or 

even minutes.  

 

 Approaching Mathematic  

Concepts with 3D Printing  
 

 

The rapid development of technologies has complicated their  adoption and 

integration into kindergarten  teachersɅ professional development.  

Whereas various studies have examined the digital technology development 

provided to  kindergarten  educators worldwide , relatively little is known about 

3D modeling and 3D printing as a tool for developing educational material for 

early childhood.  

As emerging technologies are creating 

avenues for teachers to go beyond 

traditional teaching methods, inspiring 

them  to seek new ways of interacting with 

math proble ms is a topic of great interest . 

3D printing  technology is a powerful 

educational tool that can promote 

integrative STEM education by 

connecting engineering, 

technology, and applications of 

science concepts.  

Research has shown that low levels of 

participation and performance in 

mathematics are not due primarily to a 

lack of ability or potential but to 

educational practices that deny access to 

meaningful , high -quality learning 

experiences.   

Mathematical modelling  in teaching 

practices has become a prominent topic 

worldwide because of the importance of 

Figure 7 / 3D Printed Math Art: {ƛŜǊǇƛƵǎƪƛ tȅǊŀƳƛŘ 

Source: all3DP.com 

Figure 8 / Students engaging with 3D Printed 
Objects in Schools 

Source: Simon Biggs via LinkedIn 




















































































































