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Introduction 

 

Welcome to the first tool of the STEAMbuilders project, the Pedagogical Guide on how to use 

Historical heritage in order to explain and contextualise Mathematics and Science 

concepts.  

 

The world is evolving fast thanks to an ever-developing technology. However, most countries 

are experiencing a growing shortage of qualified professional workers in critical fields such 

as Science, Technology, Engineering and Mathematics. The root cause of this shortage 

may find an explanation in our education system.  

 

Indeed, despite attempts at boosting STEM education, recent PISA studies (2018) have 

shown that our education system is still insufficient in the STEM field. In mathematics, 

22.4% of European students are low achievers in maths and 21.6% in science. This 

means that more than one out of five youngsters in Europe is not equipped with the basic 

skills necessary for numerous valuable jobs in our current economy. 

 

These results are a clear incentive to find alternative solutions and support systems to improve 

STEM education. It is very important to engage students more in these topics as they are 

critically important.  

 

However, to create relevant support systems or pedagogical tools, we need to find out where 

these underachievement levels originate from. Our research in the literature has come up 

with an element of answer. According to Pr Kouider Ben-Naoumôs interview, 

underachievement in Mathematics only really spike in secondary school, when we go from 

contextualised mathematics to abstract mathematics. The students are unable to link what 

they try to learn in class with a concrete life situation. While the classical abstract theory-

based approach has had its results, it is no longer adapted to our now much more pro-

active based society. This is confirmed by Martin Andler, from the Department and 

Laboratory of Mathematics of the University of Versailles, attached to the CNRS, who 

summarizes the problem: 



 

   

 

 

   

"But where mathematicians make a mistake is in assuming that learning mathematics is a 

prerequisite, before showing what concrete problems they can solve. We end up with 

students who no longer understand why they learn maths". 

 

As those professionals in the field of mathematics, we are convinced that a more hands-on 

approach to STE(A)M may be able to engage students more and interest them in pursuing 

STEM careers in the future. Once we show them how Mathematics and Science are 

present in every aspect of life, and has been since the dawn of civilisation, and if we use 

cross-curriculum teaching methods, we will be able to interest the students in the 

mechanics of the world, and ultimately, in STEM.  These are the reasons why we think the 

STEAMbuilders project is a good opportunity to improve STEAM education. 

 

Not only will we explain how STEAM theory can be applied in heritage techniques, but we will 

also talk about the way these theories were first thought of, the context of their discovery 

and the consequences they had on our societyôs evolution. This will give meaning to the 

importance of learning STEAM subjects and ground the abstract theories into concrete, 

existing historical examples. 

 

This guide is the first pedagogical tool that we are creating for the project, and the basis on 

which we will articulate all the next ones. It will be designed to help teachers adopt a 

cross-curricular approach and link the STEAM curriculum with heritage applications and 

principles in History. It is meant to be practical and user friendly, with clear structure and 

concrete in-situation explanations to facilitate daily use by the target groups. 

 

Special attention will be given to make this guide and all the other materials provided inclusive 

and user-friendly for students with Specific Learning Disorders (SLD) but also for any 

student that is part of the groups most likely to fall behind in STEAM subjects; young girls, 

students with fewer opportunities, etc. 

 

 

 

 



 

   

 

 

   

To achieve the objectives of this first guide, we will structure it around the following chapters: 

First of all, ñPart 1:  STE(A)M: The integration of the Arts and Humanities in STEMò, in which 

we will define the terms STEM & STE(A)M, where these concepts come from, as well as 

their differences and objectives. We will explore the importance of this method, the 

different benefits of this approach and we will draw the outline of STEAM education.  

The second part of the guide will be about: ñHow to approach the European heritage by 

adopting a STEAM method?ò In which we will explore the links between the STEAM 

curriculum and heritage (from prehistory to the industrial revolution). We will give some 

examples of activities for schools that explain the name of the project STEAMbuilders; the 

rebuild STEAM concepts through Heritage techniques and History. Those examples will 

focus on: Techniques and the Stone Age, Mathematics and Ancient Greece, Technical 

inventions and the Roman Empire, Construction and measure and the Age of Cathedrals, 

Art, science, technique and Renaissance, and finally, Scientific discoveries and the Age of 

Enlightenment. 

In the third part of the guide, we will explore the role of digital in this project and education in 

general. This part will include examples of STEAM or Heritage techniques made with 

digital, among other things.  

The fourth part will be about being an actor of STEAM education, who, how, when and where 

to use the STEAM approach to education.  

The fifth and final part will deal with the aspect of inclusion in our project and education in 

general.  

 

Now, let us begin with STE(A)M: The integration of the Arts and Humanities in STEM. 

 

 

 

 

 

 

 

Part 1: STE(A)M: The integration of the Arts and 



 

   

 

 

   

Humanities in STEM 

 

1. STEM VS STE(A)M Definition and objectives 
 

The scientific administration of the US National Science Foundation (NSF) officially 

introduced the abbreviation STEM in 2001. Nonetheless, emphasis on the subjects of 

science and technology in education was extended way back, during the early days of the 

ñSpace Raceò between the Soviet Union and the US, when Sputnik ï the first satellite to 

orbit the Earth ï was launched by the Soviets, in 1957 (Lathan, 2015).  

 

The term STEM stands for Science, Technology, Engineering, and Mathematics. STEM 

education is a multidisciplinary1 method to learning where demanding academic notions 

are joined with real-world lessons as students make use of science, technology, 

engineering, and mathematics. The subjects are used in a framework that associate 

between school, work, community and global enterprise allowing the development of 

STEM learning (Defining STEM in Education ï Science, Technology, Engineering and 

Mathematics, n.d.). In other words, it is the learning of STEM subjects by the use of a 

unified method; a method that offers practical and at the same time significant learning 

experiences. There needs to be more STEM education integrated into everyday schooling, 

into the traditional learning system, by starting students at a young age (What Does STEM 

Stand For?, 2015). 

Objectives include learning subjects such as science, technology, engineering, and math 

as one (in a combined way), as well as acquire skills of explanatory learning, problem-

solving, and critical thinking that can be incorporated with the subjects that make STEM 

education beneficial (What Does STEM Stand For?, 2015). 

An engineering and technology teacher, Georgette Yakman, is the key innovator who 

updated STEM to STEAM by adding the A of arts stands for ñArts and Humanitiesò. 

 
1 combining two or more academic fields (Definition of Multidisciplinary | Dictionary.Com, n.d.) 

 



 

   

 

 

   

Georgette was the founding researcher of the educational context of STEAM in 2006. This 

update was not only about adding a field to STEM or 

converging design thinking and fine arts into the context 

of STEM but rather the arts, the who and why, to reform 

to the what and how of STEM subjects (Lathan, 2015).   

 

STEAM represents Science, Technology, Engineering, 

Art, and Mathematics. Therefore, STEAM expresses 

STEM with the addition of Arts ï i.e., language arts, 

visual arts, humanities, dance, music, drama, design, and 

new media. While STEM focuses on scientific subjects, 

STEAM examines the same subjects but rather through 

analysis and problem-based learning approaches used in 

a creative procedure. That is, different learners working 

together to generate a visually interesting product 

based on the key understanding of the concept of 

STEM. For instance, the mathematics of the parabola 

used in the creation of fine art imagery, depicting that 

STEAM is not a new concept and that artists such as Leonardo Da Vinci have portrayed 

the significance of combing science and art to make important discoveries (Wade-

Leeuwen et al., 2018). 

When the arts become a part of STEM, the concept of STEM regenerates and kindles 

connections for many more students and helps them engage confidently, creatively, and 

critically in their learning. According to Forbes, todayôs world needs all students to be 

involved and have STEM-based problem-solving skills in order to solve the challenges of 

our society. The role of educators is to open new doors and create an excitement for 

learning, especially in STEM, and therefore, STEM combined with arts education opens 

numerous possible doors (Milgrom-Elcott, n.d.)Moreover, one may consider that STEAM 

takes STEM a step further, by giving emphasis to the arts, encouraging the field, and 

applying its notions in multi-disciplinary learning supporting creativity in subjects such as 

science, mathematics, engineering, and technology. STEAM emphasizes on educating 

students to form a connection between several subjects for them to get the most out of 

Source: 

https://www.pinterest.com/pin/2251868543419021/ 



 

   

 

 

   

learning about whichever subject; from coding and robotics to music and reading.  Further, 

we can conclude that there is less testing, but more problem-solving, analysis and 

instructions using STEAM concepts. Although both STEM and STEAM deal with scientific 

and mathematical subjects, they differ in their approach of classroom teaching and 

learning (Vaden, 2020). For instance, STEAM aims to stimulate and form an interest and 

permanent love of the arts and sciences in children starting from a young age (Lathan, 

2015).  

2. Why this method is important  
 

In our current world, preparing students 

for future accomplishments means 

revealing them, these disciplines 

comprehensibly to develop their critical 

thinking skills. This method is important 

because education is under pressure to 

react to a changing world. The earlier the 

students are laid open to STEAM 

concepts, the better.  

 

A study made by Microsoft depicts that 4 out of 5 STEM college students (78%) decided to 

study STEM in high school or before, one out of 5 college students (21%) decided in 

middle school or before. Still, only 1 out of 5 STEM college students have a feeling that the 

secondary education equipped them well with knowledge used in their college courses in 

STEM. Furthermore, the study depicts an inequality in the female to the male ratio when it 

comes to employability in the fields of STEM. Therefore, it is also important to aim in 

getting more girls interested in STEAM concepts (Lathan, 2015). 

Apart from the fact that STEAM context help students adopt problem-solving skills, think 

critically, and use their creativity, it also prepares them for jobs in fields that are positively 

growing. According to a report from the US Bureau of Labor Statistics, growth in both 

STEM and STEAM-related professions between 2019 and 2029 is estimated to cover 8%, 

compared to 3.4% for jobs not related to STEM. Even if students decide not to follow one 



 

   

 

 

   

of the STEM/STEAM-related careers, all skills students acquire from the education of 

STEAM can be interpreted and used in several different careers (Employment in STEM 

Occupations, n.d.). According to Stephen F. DeAngelis ï technology innovator and 

President of Enterra Solutions ï ñEducating students in STEM subjects (if taught correctly) 

prepares students for life, regardless of the profession they choose to followò.  Finally, one 

of the most significant parts of this educational method is that students taught under the 

context of STEAM, not only learn about the subject but are further taught how to learn in 

general, how to experiment, how to ask questions, and how to create (Lathan, 2015). This 

STEAM context of learning leads students in the direction of implementing skills of the 21st 

century, such as connection, community, and culture (Wade-Leeuwen et al., 2018).  

The education in the context of STEAM supports the following:  

- The learning using hands-on activities 

- The development of a growing mindset 

- Increasing the engagement in classrooms 

- Connecting the real world with the learning in the classroom 

 

 

The above aspects are significant, considering that education should no longer be about 

teaching particular skills, but about preparing students to be ready for the future. Although 

several traditional school regions emphasize the standardized test scores as well as 

memorization for the provision of a well-balanced education, there is a powerful case for 

Source: 

https://acerforeducation.acer.com/education-trends/5-

main-benefits-of-steam-education/ 

 



 

   

 

 

   

including interest and creativity into any syllabus. In a rapidly changing world, the jobs of 

the future will necessarily require all young people to be skillful in STEAM. Undoubtedly 

this is not just to prepare students for jobs but also, what these experiences provide to 

students; to help them grow up to be independent, capable, and intellectually curious. 

Even though todayôs world is becoming more and more focused on STEM, in reality, 

students tend to have a diversified interest. Students are not only interested in math, but 

also in the essential aspects of developing across several academic areas which prepare 

them in succeeding in any curriculum they select. The learning tools in STEAM, used in 

creating experiences that approach subjects from several angles in order to make the 

learning accessible and exciting, go further than the basics of coding. A well-rounded 

lesson, or even education, means educators need to provide students with as many 

subjects and contexts as possible, starting from a young age, to help them recognize what 

are their main strengths and interests (Vaden, 2020).  

Finally, while the economy and the job market continue to evolve rapidly over the years, 

the education system has not evolved and educators continue to teach students the same 

subject content in the same classroom setting.  

 

 

 

STEAM-based learning has an aim to help the student develop skills needed in being 

successful ï both professionally and personally - in the future. Irrespective of the industry 

and position, students going off to college or enter the workforce need to be provided with 

a set of fully developed skills that give them permission to adapt to a fast-paced and 

evolving environment.  By bringing together five significant disciplines, STEAM creates an 

Source: https://scholarlyoa.com/the-change-of-education-trends-to-

steam/ 

 

 



 

   

 

 

   

inclusive learning environment that inspires students to collaborate, participate, and solve 

problems. This comprehensive method helps students use both the left and right side of 

their brains concurrently, and inspires them to exercise both sides, as they are supposed 

to do in a working environment of the 21st century (Thomas, 2020).   

3. Outline of the STEAM method 

 

One of the main objectives of the STEAM framework is to create a functional and 

customizable program for all types of students, based on the natural ways of learning. 

Science and Technology are interpreted through Engineering and the Arts, all 

comprehended with the elements of Mathematics. Educational examples often leave 

behind the explanation of where these fields connect as well as what and where this 

STEAM framework can be used to help students outside the depths and fields of their 

specialty (Yakman et al., 2019).   

 

This notion started with the development of an educational framework that officially 

connected the study of sciences to the divisions of the arts. Further, this examination leads 

to a vast extent of each of the main subject areas which are expected to provide higher 

educational divisions that could additionally be classified as having influence and value 

within each of the other ñsilo approachesò together with all the areas of physical, social and 

fine arts.  A general outline of a STEAM-based learning approach: 

 

Source: https://steamedu.com/developing-steam-education-to-improve-students-innovative-ability/ 

 

 

 



 

   

 

 

   

 Science: consists of everything that exists naturally and how this is affected. It 

includes the following subjects: Biology, Biochemistry, Chemistry, Physics and 

Space, Geosciences, Inquiry as well as Biotechnology and Biomedicine.  

 Technology: refers to everything human-made. It can be defined as the 

innovation, modification or change of the natural environment to content the 

perceived human wants and needs. It includes subjects such as Agriculture, 

Construction, Communication, Information, Manufacturing, Medicine, Power and 

Energy, production and Transportation.  

 Engineering: the design and invention, research and development or ñDesign 

under constraintò. This includes subjects such as Aerospace, Architectural, 

Chemical, Civil, Computer, Electrical, Environmental, Fluid, Industrial and Systems, 

Materials, Mechanical, Naval and Ocean.  

 Mathematics: can be defined as the study of symbolic relationships, numbers, 

patterns and shapes, uncertainty, and reasoning. Mathematics consists of the 

following subjects: Algebra, Calculus, Data Analysis, and Probability, Geometry, 

Numbers and Operations, Problem Solving, Reason and Proof, Theory and 

Trigonometry.  

 Arts: includes fine art, language and liberal arts, motor and physical arts. 

- Language Arts: the way in which all different types of communication are used 

and interpreted. This includes: written, signed, spoken, sung, or even shown 

with oneôs body, etc.  

- Physical: ómanualô and athletics arts including ergonomic movements.  

- Liberal and Social: this includes Education, Philosophy, History, Psychology, 

Politics, Sociology, Science Technology Society (STS), Theology, etc.  

- Fine arts: can be defined as the aesthetics together with the oldest sustainable 

cultural pieces and where do they come from teaching the earliest records of 

civilization.  

 

Disengaging the field of the social, manual, fine, physical, and liberal arts leads to the 

comprehension of how these fields expand to influence as well as be encouraged by the 

practices and studies of STEM fields. The above examination leads to the development of 

a framework based on STEAM that helps educators teach these subjects in a way that 



 

   

 

 

   

links one another in reality. The following diagram establishes a framework based on the 

structure and analysis of the interactive nature of both the study and practice of the formal 

areas of Science, Technology, Engineering, Arts, and Mathematics (Yakman et al., 2019).  

 

 

 

STEAM-based education can be delivered in a pleasant and meaningful way to engage 

and deeply embed more students within an already well-established field and education 

(Yakman et al., 2019).   
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Introduction 

Science progresses at an amazing pace with the aid of technology and more specifically with 

the evolution of computerized machines. Modern equipment and services support the 

collaboration of scientists and allows the testing of new theories and the design and 

implementation of new experiments at an unprecedented rate. However, the ground rules 

for sciences have been established early in the history of humankind. Brilliant minds like 

Aristotle, Pythagoras, Galileo, Newton, Boyle, Democritus, Pasteur, Descartes, Euclid, 

Fibonacci, Hypatia, Gilbert, Kepler, and many more, laid the foundations for science and 

philosophy throughout the centuries. By using improvised tools, they studied various 

phenomena, from a scientific perspective, and proved their views empirically or 

theoretically. 

But what are some of the discoveries of these great scientists? What are some of the 

procedures used in ancient Greece or in medieval times or various civilizations in Europe?  

How can we learn history and art from a scientific point of view? These are some of the 

issues which are covered in the following sections. Each section contains some historical 

notes and step-by-step experiments and activities. These activities relate to different 

historical periods. Teachers can replicate some of the activities in their class or use the 

proposals to develop a new activity. Students can develop their scientific skills and learn 

more about our culture and history. These STEAM activities improve student engagement 

and foster their understanding in an interdisciplinary approach.  

We present activities that relate to Ancient Greece, the Roman Empire, the Age of Cathedrals, 

the Renaissance, and the Age of Enlightenment. That way, students will get acquittanced 

with various historical periods, the scientists, and the culture of each period. Through 

hands-on activities will gain a better understanding of the physical world and the natural 

sciences.  

 

 

 

 



 

   

 

 

   

Example 1: Techniques and the Stone Age 
 

From a historical / European perspective, the Stone Age is important, as all nations have had a 

Stone Age. It is an age all countries have been through but at different times. The period 

length is very different from every European country to another, as the Scandinavian 

countries were covered by ice until 13 000 BC. The Stone age is a period with different 

Stone Age cultures, but often divided in two: The Mesolithic/ the hunter gathers and the 

Neolithic / peasant stone age. Although the period is long and distant, it is our view that 

through the right approach can be very present for both children and adult. As we do not 

have written sources from the Stone Age, it is through the results of archeology and the 

science of the finds that we get answers to the questions we may have. It gives not only an 

interest in the Stone Age, but also a view of the methods and the science that is being 

used. The Stone Age is the foundation on which our civilization rests, and as the age is so 

distant, it is obvious to take as a starting point the basic living conditions of man how they 

lived, food, clothing, conflicts, climate change, and life in interaction with nature. 

 

An example of a specific Stone Age culture 

The Ertebølle Kitchen midden is considered one of Europe´s most significant monuments. 

Situated next to the coastline of the time, it was formed over 1.500 years by groups of 

Stone Age hunter-gatherers. Originally the midden was 140m long, 20m wide and up to 

2m thick, and it contained oyster shells, food remains, discarded tools and a few human 

skeletons. The shell heap is an archaeological gold mine, and it is well protected beneath 

the turf by the Stone Age coastline approximately 500m from the village called Ertebølle 

 

Not only did the small village of Ertebølle give its name to the Ertebølle Culture (5400-3900 

BC), the discovery of the site also made it possible to divide the Stone Age into Mesolithic 

and Neolithic periods ï the Stone Age of the hunters-gatherers and that of the first 

farmers. 

 



 

   

 

 

   

 

 

 

 

 

 

 

 

Techniques from the Ertebølle Culture 

The Ertebølle Culture is known for special ceramics such as pointed-bottomed vessels and 

cod-liver oil lamps. High specialized fishing gear: small fishing hooks made of bones from 

red deer, fishing nets, and fishing rods. They used 10 m long dug-out boats made from 

linden logs. They produced Core axes and Flake axes from the local flint as well as using 

flint stains for the transverse bodkins. 

 

 

 

 

 

 

 

 

 

 

 

 

The Stone Age is included in the Danish curriculum either as periods to be taught, part of the 

chronology or cultures to be presented e.g. The Stone Age covers quite a long time, where 

knowledge about the period is based on archeology. This offers some very special 

possibilities viewed in the STEAM context. 

 

 

A small part of the original Kitchen 

Midden with example of the size of Stone 

Age man and woman. 

Photo: Kim Callesen, Vesthimmerlands 

Museum, Denmark 

From left : Flint stains, flint block, core axe, 

Flake axe, drill, transverse bodkins, string with 

heart clam, pointed-bottomed vessels, model 

of dug out log boat. 

Flint knapping tools: antlers and stone. 

Behind: Eel-trap made of willow and string 

from Linden bast. 

Photo: Kim Callesen, Vesthimmerlands 

Museum, Denmark 



 

   

 

 

   

It is of course obvious that the Stone Age is placed in the subject history, but the period 

contains so many possibilities seen in an interdisciplinary context, which is illustrated in the 

model below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The model shows only a very few ways to accommodate the various subject areas when the 

starting point is the Stone Age. There are certainly many more, but the period shows its 

relevance precisely in that the professional areas extend over each other, and the art must 

be to be able to perspective to the present, for example. Climate change is very topical 

and an area that students often encounter. 

 

How to get close to the Stone Age?  

The key word here is motivation through identification, hands-on activities and use of approach 

of STEAM. The Stone Age techniques are often very little known among the students as 

well as most of the teachers! It is important- if possible- to have some artefacts/copies the 

students can see, touch, smell or try. But most of all it is important that they can identify 

History: Chronology, BC/AD, Timeline 

Math: 4 types of arithmetic, geometry 

Science: How the landscape is formed by ice 

Visual arts: Patterns, cave paintings, symbolic art 

Geography: Climate change, changes in landscape 

Biology: DNA, Fauna knowledge 

Physics/chemistry: Periodic system, radiation 

Physical activity: Archery: strength, focus, coordination, 
motorical skills 



 

   

 

 

   

themselves with the subject ï they can relate to the theme. It can be beneficial to start with 

what they know best: themselves and compare with the Stone Age man.  

 

There can be many ways, to begin with, teaching about the Stone Age, but it can be 

beneficial to start with what they know best: themselves and compare with the Stone Age 

man. Here we need to back ourselves up from research. 

 

Activity 1: The Stone Age Man ï a narrative introduction 

 

Main subject area: History, Science, Biology 

Other possible areas: Physics, visual arts, writing based on archaeological facts 

Age of students: From 10 to 17 years 

Skills asked: Chronology, knowledge of the Mesolithic, knowledge through the scientific 

method. They see how scientific method is used at a museum, like DNA2, dating methods, 

radiocarbon3 dating, and other scientific techniques 

 

Development of the activity: 

The teaching course is a narrative course where the children learn what a skeleton of the 

Mesolithic can tell, which methods are used to find out when a person has lived, etc. and 

what the children's skeleton can tell. 

 

The skull shown in the picture below is called The Hedegaard man. The skull has several 

signs that the man has received several blows with a blunt object. Although he must have 

been badly injured, it must be noted that wounds and skull injuries have healed. He has 

survived! The skull is also quite thick compared to today's "modern" skulls. Robust bones 

belonged to that time. 

 

Teachers or educators can talk with the students about some facts of the Ertebølle people that 

 
2 DNA-analysis are opening for new knowledge about the ancient population and rewriting our history. DNA is often 

extracted from the teeth or bones if possible 

3 Technique based on Carbon-14 decay to determine the age of organic materials. Glosbe.com  



 

   

 

 

   

may interest them: 

 

- The average height of the Stone Age was 153-155 cm for women and 166- 168 cm 

for men. Try to compare with the height of the students 

- The brain of the Stone Age people was bigger than modern peopleôs brain ï why? 

- How or why did The Hedegaard Man4 got his wounds? 

- The Ertebølle people might have been lactose intolerant ï how did we become 

lactose tolerant? 

- They might have darker skin and blue eyes ï how did our skin become lighter? 

 

 

      

 

 

 

 

 

 

 

The skeleton is an archive of information about a person, these are some of the 

methods used by archaeologists:  

- The Radiocarbon dating/ Carbon 14- analysis shows information about when you 

lived 

- Visual observations can indicate if the skeleton was a man or woman 

- If a skeleton is complete it´s possible to measure how tall the person was 

- If you had any injuries such as a broken arm 

- If any DNA is left, it may show skin color, sex, eye color and certain diseases 

- Radiocarbon dating/Carbon13 ï analysis show what you ate: How much marine-, 

plant- or food from terrestrial animals 

- The wrist shows if you got enough to eat or starved for some periods 

 
4 The Hedegaard Man is displayed at Vesthimmerlands Museum, Denmark 

Many small holes must be drilled in a skull 

to get a little over half a gram of bone. The 

result showed through Carbon14- dating, that 

the man lived almost 10 000 years ago, and the 

main part of his food was from terrestrial 

animals. 

Photos: Kim Callesen/ Bjarne H. Nielsen 

Vesthimmerlands Museum, Denmark 

 



 

   

 

 

   

- Through Strontium-isotopic analysis5 of the teeth show where the person was when 

it was born, as a teenager and become old ï if it did 

- If any hair was left a Strontium-isotopic analysis can show where the person has 

been. Hair grows about 1 cm every month. If the hair is 30 cm long, it shows the 30-

month period of where the person has been. 

A simple introduction is to ask the students: Which story does your skeleton tell? Draw or 

write it. The teacher can put the stories on the wall and ask the students, if any of them 

wants to tell a bit of their story. 

 

Activity 2: To make a string and a piece of jewelry 

 

Main subject area: History, Technology, Science 

Other possible areas: Math, biology, visual arts, cooperation, hands- on history. 

Age of students: From 6 to 17 

Skills asked: Using the history, twisting, problem-solving, cooperation 

Children with special needs: Yes, the teaching course can be very suitable 

 

Development of the activity:  

The students learn how to make a piece of string out of plant fiber and a pearl of cherry stones 

or cockle, which they can use for a necklace or a bracelet. 

This activity is brilliant as it is the first intro with Stone Age techniques. It has been tested on 

different ages and kind of students. It´s been tested with children with special needs and 

works fine because it is a very specific task, it isn´t too complicated to learn and you´ll 

quickly get a quite beautiful result.  

What did children do in the Stone Age? In fact, we don´t know! But if we study native people, 

children often take part in daily life and learn the craft. 

Maybe they produced a string in the evening when sitting around the campfire. The string 

 
5 Strontium Isotopic analysis: Strontium isotopic ratios are widely used as tracers in geological processes and as 

indicators of provenance in an archaeological context. ... Archeologists use the isotope ratios of strontium to determine 

residential origins and migration patterns of ancestral humans. The human body incorporates Sr by way of diet. 

www.cals.uga.edu  

http://www.cals.uga.edu/


 

   

 

 

   

could be used as a fishing line, or if you needed to tie something, or simply use it as a kind 

of bracelet or necklace. 

 

A string can be made of animal tendons, skin, or different plant fibers. In this activity, we use 

plant fibers. 

Plant fibers from: Nettles, blackberry, different type of grass, bark from willow or linden wood 

or simply palm bast which is cheap, easy to find in supermarkets, plant centers. When 

you´re a trained string maker. It is fun to produce your own material, but it demands 

knowledge about the different plants, when to harvest, how to dry them and how to 

produce the string. 

Once the students have made a piece of string with two cords, it is obvious to make a piece of 

jewelry in the form of a bracelet or a necklace. They can make a pearl of a mussel by 

grinding it against a stone. It is also possible to make a pearl from a cherry stone. It is 

quite simple: you just have to wet the cherry stone and grind it on two sides until the core 

appears as a circle, which you can stick out with a piece of flint or a small stick. 

It is an interesting experience to see how students' perceptions of a cherry stone change. 

Nowadays, the cherry stone is a piece of rubbish we throw away. By making beautiful 

pearls, what used to be waste suddenly becomes a valuable resource! 

Making a piece of string is maybe seen as a simple activity, but it requires knowledge, 

technical ingenuity, creativity, and logical thinking in order to succeed. It is important to 

succeed the first time, which the simple workflow ensures. 

 

 

 

 

 

 

 

 

 

 

 

Bracelets with pearls of cherry stones and Heart Clam 

shell. Strings are made of Linden tree bast. 

Behind: The raw material, separated from bark from 

Linden tree by a kind of fermentation through 7 months. 

Photo: Kim Callesen, Vesthimmerlands Museum, Denmark 

Closeup of pearls made of cherry 

stones. 

Photo: Kim Callesen, Vesthimmerlands 

Museum, Denmark 



 

   

 

 

   

 

 

 

 

 

In addition, it is a social activity where students are equal, as it is a new craft for them all, 

where they benefit from being able to help each other naturally. The students experience 

knowing something special that they master a small craft that strengthens their self-

confidence. 

It is noteworthy that students' views of the plants often change through the activity. At first, 

stining nettle is often perceived as an unpleasant plant, a weed to get rid of. But when you 

realise itôs uses, it turns into a plant you value and take care of, because it suddenly 

becomes a significant resource. The realization becomes greater as the students 

themselves find them. 

 

Activity 3: The Stone Age patterns 

 

Main subject area: History, Visual Arts, Math, Science 

Other possible areas: Technology, biology 

Age of students: From 9 to 17  

Skills asked: Chronology, ancient art, pigments and how to make color, symbols, geometry 

 

Development of the activity: 

Students will learn about the first graphic expressions of our culture, which have often been 

geometric patterns, animals, or Symbolic expressions. Students must try to produce color 

pigment, mix the color and give their artistic stone age- expression. 

At the same time, there are different kinds of patterns in the form of lines or geometric shapes: 

Diamonds, circles, or trapezoidal patterns are known. 

 

 

 

 Showing experiments with color made of 

different types of sand mixed with vegetable 

oil or egg. 

Photo: Kim Callesen, Vesthimmerlands 

Museum, Denmark 



 

   

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charcoal, ocher, dried clay, chalk, or burnt soil types are crushed using stones and mixed with 

water, vegetable oil, or eggs. The paint can be applied with the fingers, feathers, wood 

splinters, flower stalks, or tubular bones. 

 

 

Example 2: Mathematics and Ancient Greece 

 

For many ancient civilizations, the unknown, i.e. earthquakes, volcanic 

eruptions, or other natural hazards, was explained solely by religion. The 

Greeks were one of the first civilizations to use logic, reason, and science to try 

to understand why certain events around them were happening. Ancient Greek 

scientists have many inventions and discoveries attributed to them, especially 

in the areas of astronomy, geography, and mathematics. 

 

The Greeks developed philosophy as a way of understanding the world around them, without 

Showing advanced pattern made of tar on a 

copy of a paddle oar from the Ertebølle Culture. 

Experiments show that the pattern was not painted 

on, but printed from the veins of the wood in a 

complicated process which almost is magic) 

Photo: Kim Callesen, Vesthimmerlands Museum, 

Denmark 



 

   

 

 

   

resorting to religion, myth, or magic. Early Greek philosophers, some of whom have been 

influenced by Babylonians and Egyptians, were also scientists who observed and studied 

the known worldðthe Earth, seas, and mountains, as well as the solar system, planetary 

motions, and astral phenomena. 

Astronomy, which began with the organization of the stars into constellations, was used for 

practical purposes to fix the calendar. The Greeks: 

- Estimated the size of the Earth 

- Figured out how a pulley and levers work 

- Studied refracted and reflected light, as well as sound 

In medicine, they: 

- Looked at how the organs work 

- Studied how a disease progresses 

- Learned to make inferences from observations 

Their contributions in the field of mathematics went beyond the practical purposes. 

Many of the ancient Greeks' discoveries and inventions are still used today, although 

some of their ideas have been overturned. 

 

Well known Ancient Greek Scientists 

 

- Pythagoras of Samos (Sixth Century BCE) 

Pythagoras realized that the land and sea are 

not static. Where now there's land, there once 

was sea and vice versa. In music, he 

stretched the string to produce specific notes 

in octaves. In the field of astronomy, 

Pythagoras may have thought of the universe 

as rotating daily around an axis 

corresponding to the axis of the Earth. He is most known for his Pythagorean theorem. 

- Hippocrates of Cos (c. 460-377 BCE) 

Hippocrates studied the human body and discovered there are scientific reasons for 

Pythagorean theorem 



 

   

 

 

   

ailments. 

- Aristotle (of Stagira) (384ï322 BCE) 

Aristotle concluded the Earth must be a globe. The concept of a sphere for the Earth 

appears in Plato's Phaedo, but Aristotle elaborates and estimates the size.  

- Thales of Miletus (c. 620 - c. 546 BCE) 

Thales was a geometer, military engineer, astronomer, and logician. He invented abstract 

geometry, including the notion that a circle is bisected by its diameter and that the base 

angles of isosceles triangles are equal. 

- Archimedes of Syracuse (c. 287-c. 212 BCE) 

Archimedes discovered the usefulness of the fulcrum and lever. He began the 

measurement of the specific gravity of objects. He is credited with having invented what is 

called the screw of Archimedes for pumping up water, as well as an engine to throw heavy 

stones at the enemy.  

- Euclid of Alexandria (c. 325-265 BCE) 

Euclid thought that light travels in straight lines or rays. He wrote a textbook on algebra, 

number theory, and geometry that is still relevant. 

- Eratosthenes of Cyrene (c. 276-194 BCE) 

Eratosthenes made a map of the world, described countries of Europe, Asia, and Libya, 

created the first parallel of latitude, and measured the circumference of the earth. 

 

Activities on the Archimedes solution 

Archimedes was asked by King Hiero of Syracuse to find out if the gold wreath made by 

Hiero's goldsmith was truly pure gold and not mixed with some other alloy. The king 

suspected his goldsmith was embezzling some of the gold. If the wreath was pure gold, it 

would have a certain density. If it was made of a mixture, the density would be different. 

However, in order to find the density of the wreath, its volume must be determined. This 

was the problem Archimedes faced. 

 

The story goes that Archimedes decided to take a hot bath to help his mind relax and find 

a solution to this problem. When he noticed the water rise as he got into the tub, 

Archimedes suddenly realized the solution. Archimedes was so excited that he jumped out 

of the tub and ran down the street, shouting, "Eureka! Eureka!" which means "I have 



 

   

 

 

   

found it!" Unfortunately, he was so excited that he forgot to put on his clothes and ran 

through the streets naked! ƽ 

 

The solution to the problem was that he placed the wreath in a container of water and 

measured its displacement. That could be done by filling the container to the rim, placing 

the wreath in the water, and then measuring the overflow. 

 

By measuring the volume of the water and the mass of the wreath, Archimedes was able 

to determine its density. Unfortunately for the goldsmith, the density of the wreath showed 

that it was not pure gold. He was robbing the king and he was most likely punished. 

 

Activity 1: Measuring the volume of a solid object 

 

Main subject area: Physics 

Other possible areas: Mathematics, history, heritage 

Age of students: From 10 to 17 

Skills asked: To make calculations, to use measures, to use natural sciencesô tools 

 

Development of the activity: 

The purpose of the activity is for the students to understand how to measure the volume of 

an uneven object. Teachers provide a solid object and a volumetric cylinder with liquid. 

Note the level of the liquid (i.e. the volume). Then add in the solid object and note the level 

again. The volume of the body will be equal to the difference of the final minus the initial 

level. Students have to repeat the procedure five times and find the average volume. In 

our example the volume increased from 400 ml to 420 ml. Thus, the volume of the solid is 

420ml-400ml = 20 ml or 0.02 lt (1lt=1000ml). 

 



 

   

 

 

   

 

(a) Volumetric tube with some liquid 

 

(b) Volumetric tube with some liquid 

and the solid object  

 

Activity 2: Measuring the purity of an object 

 

Main subject area: Physics 

Other possible areas: Mathematics, history, heritage 

Age of students: From 10 to 17 

Skills asked: To make calculations, to use formulas, to use measures, to use natural 

sciencesô tools 

 

Development of the activity: 

In this activity students will repeat the Archimedes experiment. Students will measure the 

purity of solid objects and the density of solid objects for which we know the density. 

Density is commonly expressed in units of grams per cubic centimeter. For example, the 

density of water is 1 gram (1gr/ml). Density of ice is approximately 0.92gr/ml.  

 

So why ice floats in water? A substance floats if it is less dense, or has less mass per unit 

volume, than other components in a mixture. So that is why ice floats in water. Ƚt is about 

9% less dense than liquid water. In other words, ice takes up about 9% more space than 

water, so a liter of ice weighs less than a liter water.  

 

Having a scale, we can measure the mass (weight) (m in grams) of an object. Then by 

repeating the previous example we can measure the volume (V in ml) of the solid object. 



 

   

 

 

   

(a) Digital scale 

 

(b) Volumetric tube with some liquid 

 

The result of the experiment is the calculation of the purity of an object. 

 

Activities based on Xenagoras & Thales 

The measurement of the height of structures, even mountain peaks, in antiquity was based 

on Thales' theorems in similar triangles. Two triangles are similar when all their respective 

angles are equal. According to Thales's theorem, similar triangles will have corresponding 

sides. 

 

The first scientific study of Xenagoras (2nd century BC) was based on the theorems of 

Thales. He calculated the height of the peak of western Olympus Mountain, named 

Flambouros. Xenagoras used a kind of "diopter" to measure the altitude differences 

between this peak and the point of the ancient temple of Pythian Apollo where he was 

located. There, in the ancient temple at the foot of Olympus, he calculated the height of the 

peak to be 2479m. The exact height is 2473m as measured with modern tools. So the 

deviation was only 6m. This experiment is saved through the texts of Plutarch. 

 

Activity 3: Measuring the height of a building 

 

Main subject area: Mathematics, Geometry 

Other possible areas: History, heritage 

Age of students: From 10 to 17 

Skills asked: To make calculations, to use measures, to use natural sciencesô tools 



 

   

 

 

   

Development of the activity: 

But how could we use these facts to measure the height of a school building, for instance, 

without climbing to its highest point.? By using an improvised sextant.. It is essentially a 

goniometer used in ancient times to calculate the angle under which a point is viewed from 

an observer. 

 

For creating the sextant, we need a straight 

stick, a regular goniometer, a string and an 

object to be tied up at the end of the string, as 

shown in the image.  

 

Using this improvised object, an observer Ʉ will 

aim at the top K of the building and with this 

construction we will find the angle ű under which 

we see the top of the building. 

 

Students should aim at point K from a point Ʉ and the angle ɗ (formed by the fishing line 

and the wood) is, for example, 60ɞ then the angle ű will be 30ɞ, since the angle formed by 

the fishing line and the horizon will be right angle i.e. 90ɞ. 

 

Example 3: Technical inventions and the Roman Empire 

 

Roman civilization has emerged around 700 years BC. when inhabitants of small farming 

towns and villages around Tibera river started to connect. This was a meeting point of 

different ethnical groups, influenced by Etruscans, Phoenicians and Greeks. The 

civilization that emerged there, later ruled over the   entire Mediterranean, Britain, big part 

of Europe and Middle East. Civilization was until 6th century BC. organized as monarchy, 

followed by republic turning in to an empire in year 27 BC.  

The empire has been in 4th century AD. divided into western and eastern half. Western 

part has collapsed in year 476 with the rule of Odoacer. Eastern empire on the other 

hand lasted for almost another 1000 years, when in 1453 fell apart after Ottomans 



 

   

 

 

   

conquered Constantinople. Nowadays in Europe, more than 600 bigger sites can be 

found, where remains of roman civilization (such as remaining of cities, roads, border 

posts, etc.) can be seen. 

In Slovenian educational system students learn about the Roman civilization in 7th grade 

(age 12). It is presented as an independent topic and as a part of the antique era. 

Students learn about history of the civilization, life in that period, the advancements of the 

era, the influence that the romans had in Slovenian territory and the influence of the 

Roman civilization in later periods. In the curriculum of British education system students 

learn about the roman civilization between year 7 and 11. Most of the topics are 

connected with the influence the civilization had on British ground. 

Romans managed to create inventions still used today. Fundamental innovations, such 

as development of roman numerals, enabled easier calculations, whereas Julian calendar 

allowed higher levels of organization. Furthermore, invention of newspaper, postal 

service and bound book increased the flow of information. The best known technical 

advancements of the Roman period are invention of the arch, allowing the construction of 

complex buildings (such as aqueducts, colosseums, etc.), invention of plumbing, 

construction of roads, usage of concrete and many more. From military perspective two 

main advancements were the usage   of corvus (boarding device for naval warfare) and 

testudo (the tortoise approach that allowed higher protection of battle group against 

projectiles). 

In school classes today, students learn about the Roman advancements mostly in history 

classes. The only other encounter with Roman advancements in STEAM subjects is 

when learning roman numerals as part of the mathematical curriculum. 

As Romans have many inventions that can be used and presented in classrooms couple 

of examples of  STEAM activities have been prepared which can be done at school or a 

museum. 

 

 

 

Activity 1: Introduction to Roman numerals 

 






















































































