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1 
INTRODUCTION

Architecture is a major component of cultural expression in 
a given country, region or geographical area. The materials 
used in the construction of a specific area are a basic 
reflection of its culture. 

The different constructive variants of earthen architecture 
are a basic part of our culture both for its ancient origin and 
its wide range of technologies and adaptation to natural and 
cultural surroundings.

However, earthen architecture and its different constructive 
techniques have gradually disappeared, been abandoned or 
replaced with new standard techniques, especially from the 
1950s onwards, due to a process arising from the discrediting 
of this traditional architecture, felt to be of poor quality and 
associated with underdevelopment.

This situation has led to the progressive loss of awareness 
of earth as a building material, even though it can be used 
to develop numerous cultural and social values linked to 
sustainability and the current management of available 
resources.

THE CULTURAL VALUES OF EARTHEN 
ARCHITECTURE
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Earthen architecture is inherently linked to certain 
concepts, including local tradition, the development of 
trades, harmony with the environment, adaptation to 
place and 0 km architecture. Knowledge of this type of 
architecture makes it possible to bridge the gap between 
its cultural, social and environmental values and society.

In addition, it is essential to educate the representatives of 
future society, children and young people, in these values 
in order to ensure a gradual process of cultural recovery. 

Different pedagogic studies [1] confirm that children’s 
brains are much more receptive to all sorts of learning 
and new experiences. Children tend to demonstrate a 
subconscious need to soak up new information through 
different observation, participation and exploration 
processes [2] [3].

Accordingly, a series of workshops was organised 
covering all educational stages, from early education (age 
0-3) through the development of activities at the Children’s 
School at Universitat Politècnica de València (UPV), to the 
more advanced stages (age 6-12) through the activities 
carried out at the UPV Children’s Summer School [4]. 

Activities carried out at the UPV Children’s School, May 2016
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The workshops held in 2016 were preceded by several 
activities carried out as pilot experiences in both schools 
(at the UPV Children’s School in the 2013-14 and 2014-15 
academic years; at the UPV Children’s Summer School in 
the 2014-15 academic year). The activities compiled in this 
guide were carried out in 2016.  They have been divided into 
several sessions and are adapted to each age bracket aiming 
to teach about the use of earth as a constructive material.

 

Children’s education is undoubtedly one of the main tools 
for bringing about the social change needed for sustainable 
development.

Therefore, the implementation of practices promoting early 
stimulus and knowledge of earth as a constructive material 
contributes to raising awareness among children about this 
material and encourages learning on contemporary concepts 
linked to earth, including economic, social, cultural and 
environmental sustainability [5].

Activities carried out at the UPV Children’s Summer School, summer 2015
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Thus it promotes North-South, South-South and triangular 
cooperation as a strategy to develop institutions” [6].

The Chair currently has 41 partners from 26 different 
countries over 4 continents. The network is made up of 
10 institutions in Africa, 19 in America, 7 in Asia, and 5 in 
Europe. France (CRAterre-ENSAG) heads the 5 European 
partners, followed by Portugal (Mariana Correia, Escola 
Superior Gallaecia), Italy (Maddalena Achenza, University 
of Cagliari), Austria (BASEHabitat) and finally, Spain 
(Camilla Mileto and Fernando Vegas, Higher Technical 
School of Architecture of Valencia) [7].

The UNITWIN/UPV UNESCO Chair of Earthen Architecture, 
Building Cultures and Sustainable Development is part of 
the international cooperation network. Its main objectives 
are to incorporate teaching, research and training activities, 
to support local initiatives and dynamics, and to promote 
synergies internationally. Thus, the chair favours and 
promotes dialogue between the different countries and 
continents in order to facilitate the exchange and transfer of 
knowledge and experience.

Based on these principles, the 9 October 1998 saw the 
creation of the UNESCO Chair of Earthen Architecture, 
Building Cultures and Sustainable Development, within the 
Grenoble School of Architecture (ENSAG), as part of its 
International Centre for Earthen Construction (CRAterre-
ENSAG), a centre of excellence for the chair. In charge of this 
centre internationally renowned for the work in the research, 
promotion and dissemination of earthen architecture, is 
Bakonirina Rakotomamonjy.

The chair is structured around the UNITWIN international 
network, where academic, scientific and professional 
collaborators contribute to the dissemination and promotion 
of shared ethics in the education of qualified professionals. 
Based on the objectives of the UNITWIN programme / 
UNESCO Chair, this chair and its network contribute to 
“building the capacities of higher education and research 
institutions through the Exchange of knowledge and sharing, 
in a spirit of international solidarity. 

UNESCO CHAIR OF EARTHEN 
ARCHITECTURE, BUILDING CULTURES 
AND SUSTAINABLE DEVELOPMENT
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The work of this chair examines the relationships between 
higher education, professional training, essential and 
applied research, information, documentation, and 
exchange in the field of earthen architecture. It focuses 
on three key topics: the environment, human settlements 
and habitat; earth as material and environmentally friendly 
materials; and the environment and heritage.

As a Spanish partner of the Chair since 2012, the 
Universitat Politècnica de València, represented by 
professors Camilla Mileto and Fernando Vegas, has 
contributed working within the chair, promoting numerous 
training and dissemination activities, both among 
university students (series of conferences, workshops, 
seminars...), and children and teenagers from different 
schools  (practical workshops for education cycles).

Although earthen architecture has traditionally been 
present from very early on in the constructive tradition 
of much of the Iberian Peninsula, it is often unknown 
among students from architecture schools. Therefore, 
the activities organised in the framework of the chair offer 
students and professionals the chance to work closely with 
earth and the different constructive techniques associated 
with it.

METHODOLOGY DEVELOPED IN THE 
FRAMEWORK OF THE PROPOSED 
ACTIVITIES 

The teaching proposals carried out within the framework 
of the activities of the Unesco UNITWIN/UPV Chair follow 
two main pedagogic paradigms: action-based learning (J. 
Dewey 1859-1952 and W. Kilpatrick 1871-1965) [8] [9] and 
activity theory (L. Vygotsky 1896–1934 and A. Leontiev 
1903–1979 [10] [11]. 

These are not strict models to be applied, but rather 
methodological approaches which can be highly useful 
when structuring activities based on participatory 
learning.

Action-based learning and activity theory

Action-based learning arose from a desire to create specific 
learning situations through practical activities. Subsequently, 
some general norms derived from the experience are used to 
explain individual principles. 

Chapter 1. Introduction
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In fact, this is a concept which first formulates the principle, 
moving on to the laws which rule it or the context before finally 
analysing specific cases through exercises or examples [12].

In essence, this concept is the result of pedagogic 
constructivism didactics, the starting premise of which is that 
students approach reality through selective guidance. With 
what they have learned from the different activities, and given 
what they are seeing and practising, students draw up a series 
of hypotheses which serve as starting points for a process to 
establish defined constructive guidelines [13].

The second concept, linked to activity theory, states that 
students are not the object of teachers’ guidance (passive), 
but active learners who, with the necessary framework (prior 
knowledge acquired), are able to create the material they are 
provided with on their own. Their understanding of content 
dependes on their attitude, based on previous knowledge 
acquired throughout their lives (both academic and personal) 
(Ausubel, 1978).

For this, activity theory is divided into specific phases such as 
the active search for initial strategies of processes, drawing 
up and executing a practical activity in an organised way, 
controlling the execution and the final review of the process.

Activities carried out at the UPV Children’s Summer School, summer 2016
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The learning sequence is thus divided into five major 
processes: awareness, knowledge (understanding, 
analysis), personalisation, application and assessment.  
Learning is not simply reproducing information. 

Learning is thinking, that is to say, applying thought to 
information data in order to transform these into knowledge. 
Thought is incorporated in different ways into each of these 
processes.

-  The principle of awareness aims to ensure that 
students learn about their current situation in order to 
establish their goals. Preparation and motivation are 
essential to this stage.

- The principle of knowledge consists in selecting the 
relevant information which we wish to transmit, organising 
it meaningfully, and connecting it with the information 
students already possess.

- The principle of personalisation involves the presence 
of creativity, critical thinking and the control of the process, 
which allow students to build up their knowledge in a 
personal, original, and contrasted way, and to progressively 
take control of the direction of their learning.

- In the principle of application, all that has been learned 
must be applied and transferred to as many academic fields 
as possible, and to the student’s personal life.

- The principle of assessment involves observing 
students’ progress, ensuring that learning objectives have 
been met by students implementing the relevant processes 
and strategies, with teachers providing assistance as 
they are in charge of promoting significant - that is to say 
permanent - learning [14].

Antecedents of the proposed activities

Some of the activities proposed in this teaching manual have 
clear antecedents in experiments carried out in “Les Grands 
Ateliers”, which developed the Amàco project, a platform for 
teaching, research, and experimental construction. 

The workshop “Materials for construction” (Amàco) [15] is an 
educational resource centre which strives towards a visible, 
sensitive and poetic transmission of the physical-chemical 
behaviour of the most common materials, such as earth, 
water and wood, through innovative experimental teaching, 
focused on understanding the material in order to think and 
build differently. 
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The pioneering Amàco project and the workshop-based 
teaching and experimentation on learning and understanding 
using your own hands are constant points of reference for us.

The programme “Grains de bâtisseurs” (Grains of builders)
[16] [17] was set up in CRAterre in 2004 under the guidance 
of Hugo Houben and two engineering researchers, Laetitia 
Fontaine and Romain Anger. For over ten years it continued 
to evolve and finally gave way to a new teaching tool in the 
form of the “ElemenTerre” teaching kit developed by Alba 
Rivero and Nathalie Sabatier. This scientific educational kit 
makes it possible to understand the transformation of natural 
matter - earth - into a sustainable and recyclable building 
material. It consists of a dozen experiments, selected from 
hundreds of experiences developed within the “Grains de 
bâtisseurs” research programme.

This teaching manual is inspired by both projects. Although 
the proposals of this book have been reformulated, they 
follow the learning guidelines and the studies carried out 
within the Amàco and “Elementerre” projects and the exhibit 
“Earth: the raw material”.

Specifically, the activities inspired by the “Elementerre” 
project revolve around experimentation and knowledge of 
earth as a material.  The activities from What is earth?, Earth 
and water, Why do they stick?, and Earth “castles” are new 
adaptations of the activities Earth is made of grains; Water 
and grains, Clays and Capillary cohesion, respectively.

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture
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Structure of the manual content 

This teaching manual includes a series of activities 
which make it possible to show earthen architecture to 
children in a way that is simple, visual, and experimental.  
The teaching work was carried out in two age groups 
corresponding to the first two development stages. The first 
age group, from birth to 6 years old (early and preschool), 
is the period in which children’s minds are most receptive 
and they learn through impression without being aware 
of the process. In this stage, the activities developed 
relate to plasticity and the sensory part of earth. It is in 
the second educational stage of development, between 
the ages of 6 and 12 (primary), that culture is acquired 
[18]. The activities developed in this second bracket are 
related to the tangible components of earth, but also cover 
other social, cultural and economic topics linked to earthen 
architecture heritage.

The content of the first stage is included within what 
hereafter will be known as Stage Zero (age 0-5). Plastic 
and artistic activities are developed during Stage Zero, 
where the development of motor skills and creativity in 
children is essential.

2 
PRESENTATION AND USE

OF THE TEACHING MANUAL

Chapter 2. Presentation and use of the teaching manual
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A series of sessions has been planned out for each stage, 
working in 90-minute sessions. Each of these can be 
devoted to a single exercise (if sufficiently complex) or to 
several short exercises which complement each other to 
achieve a general objective.

The content developed for the second educational bracket 
has been structured into three stages: First Stage (age 6-8), 
Second Stage (age 9-10) and Third Stage (age 11-12). The 
content of these stages (divided into three educational 
blocks) proposes a route progressively guiding students 
towards earthen architecture, from the particular to the 
general.

The First Stage is devoted exclusively to the first block, 
studying the granular raw material, earth. It is essential 
to understand the raw material in order to understand the 
behaviour of earthen architecture and related concepts in 
construction and structure. This knowledge of raw material 
has been divided into two complementary sessions: one 
focusing on learning about the material through the senses 
and the other dedicated to experimenting the physical 
properties and the behaviour of earth as a material.

The content of the Second Stage has been divided into 
two educational blocks: earthen architecture and earthen 
constructive techniques (level 1). In a single session, the 
block on earthen architecture studies how architecture 
worldwide came to be. Students need to understand the 
reason for earthen architecture as well as some of the 
factors involved in its definition and specific characteristics.

The most common earthen constructive techniques are 
examined in the following three sessions, which make up 
the third educational block. Thus, the execution of two of 
the simplest techniques, cob and adobe, is studied in this 
session.

In the Third Stage the content is the continuation of the 
block on earthen constructive techniques (level 2), which 
are more difficult. Three sessions have been proposed to 
examine the techniques of rammed earth, wattle-and-daub 
and half-timber, as well as rendering.

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture
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Design of exercises and materials 

The exercises proposed share a common methodology, 
based on learning by doing with students using their own 
experience to deduce and acquire the theoretical knowledge 
about a given subject. Therefore, the theoretical part, which 
is far less important than the practical one, makes use of both 
graphic materials (supplementary activities) and play material 
(games, puzzles). This promotes faster and more entertaining 
and visually appealing learning.  Supplementary activities or 
information units (also known as visual information cards), 
designed with this in mind, help reinforce the key concepts 
of each activity in children. The guide CD includes the 
supplementary activities, as well as the templates needed to 
carry out the different exercises, making these easy to use 
and print.

In addition, fiches have been designed for each exercise, 
describing the materials needed, steps to be followed to 
carry out the activity and images to aid completion. These 
fiches are included in the manual, alongside explanations of 
the exercises so that it is easier to know the exact point when 
they should be used. 

The exercises were designed taking into account that the 
learning process is divided into four sections: understanding-
experimenting-setting-applying. Before every exercise it is 
vital to briefly introduce what is to be done and studied.  The 
activities are then carried out. Following this the knowledge 
acquired will be reinforced, ensuring that any doubts children 
might have had have been resolved as best possible. Finally, 
the information learned is applied with the execution and 
direct application of a constructive technique.

Most of the materials needed for the activities can be found 
in nature. They are therefore easy to access and free. In 
addition, the materials proposed aim to be as inexpensive 
as possible, and can be replaced whenever necessary, with 
others which might be considered more accessible, cheaper 
or better adapted.

The activities described in this guide, the different materials 
proposed and the order established can be adapted and 
modified to suit individual needs. It is advisable, as far as 
possible, to follow these guidelines, as each exercise has 
been created and designed specifically for each level.

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



- 21 -

The activities are presented for the first developmental 
stage, until age five. These are exercises based on the 
development of motor skills, which they aim to progressively 
perfect and improve in later stages. These activities are 
related to the plastic properties of earth. This type of 
activity encourages manual work and clay modelling and 
is beneficial to several aspects of children’s development: 
it improves the capacity for concentration, aids learning to 
read and write, and relaxes and calms the student or person 
completing the exercises.

Support utensils and tools can be introduced progressively 
to improve and personalise the modelling. Mixing, softening, 
separating and reassembling pieces, being aware of sizes 
and proportions, experimenting and playing freely and 
confidently.

It is important to take into account that completing these 
activities involves aspects such as coordination of physical 
movements (for arms, hands and fingers), the improvement 
of motor skills (for instance, allowing modelling materials to 
be held and used), and improving concentration.

3 
STAGE ZERO

(age 0-5)
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EXERCISE 1. Body art
This exercise works on the plasticity of clay. Place a large piece of fabric 
on the ground and use clay mineral pigments in different colours, diluted in 
water, to paint. This can be done using hands, fingers, feet or other body 
parts depending on the motor skill development desired in the activity. This 
activity should be accompanied with music, as an additional resource for 
artistic expression, also varying the level of dilution of the pigments.

Body Art fiche

Material per exercise (25 children):

- 6/8 types of natural pigments 

- Thick continuous paper (6 metres minimum)

- 6/8 plastic plates

- 1 spoon

- Water (about 1 litre)

SESSION 1 FIRST STEPS
Approximate duration 90 mins. Indoor or outdoor session

This session is an initial examination of earth. It consists of two exer-
cises focusing on modelling clay, first with one’s hands and later with 
the help of utensils.

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture
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EXERCISE 2. Let’s paint! 
This exercise works on the potential of clay. Place a large 
piece of fabric (or several individual pieces of card) and paint 
with mineral clay pigments in different colours diluted in water. 
Different types of sponges or brushes can be used to vary the 
type of artistic activity proposed. Accompany the activity with 
music as an additional artistic expression resource, while also 
varying the dilution of the pigments. 

Let’s paint! fiche

Material per exercise (25 children):
- 6/8 types of natural pigment
- Thick white card (1 per child)
- 6/8 plastic plates
- Brushes in different sizes
- A range of sponges
- 1 spoon
- Water (about 1 litre)
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SESSION 2 MODEL
Approximate duration 90 mins. Indoor session

The main objective of this second session is to take a closer look 
at earth in its basic form for use in construction. Two exercises are 
proposed for the design of a small house or earthen habitat. The first 
exercise proposes the two-dimensional design and modelling of small 
houses while the second tries to move towards three-dimensional 
work as far as possible. 

EXERCISE 3. 2D habitat
This exercise focuses on modelling with clay. Draw up individual constructive 
proposals on a sheet of paper or card. Then start construction using different-
coloured clays. Hand out individual silhouettes to help with the perception of 
scale and proportions.
Clay modelling using hands or utensils makes it possible to create outlines. 
This activity works on concepts and techniques including smoothing, rolling, 
flattening or cutting to create a defined personalised space. This activity 
does not aim to express the volume of the space, only to define it in two 
dimensions.

2D Habitat fiche

Material per exercise (25 children):
- Clay in different colours (1 kg for every 3 students approximately)
- Utensils for modelling (rollers, cutters, spatulas...)
- A4 or A5 card for students (1 per child)
- Optional: a laminated picture of a child (silhouette) (3 cm x 2 cm 
approximately) 
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EXERCISE 4. 3D habitat
This exercise focuses on clay modelling and spatial perception. Design and 
present a constructive proposal before making it in different-coloured clays 
using utensils or simple modelling.
Concepts and techniques such as smoothing, rolling, flattening or cutting are 
worked on in order to produce a defined personalised space. This activity 
aims to work on the volume of space, working on the three dimensions of 
the habitat.

3D Habitat fiche

Material per exercise (25 children):
- Clay in different colours (1 kg per 3 students approximately)
- Utensils for modelling (rollers, cutters and moulds...)
- A sheet of A4 or A5 card per student
- Optional: a laminated picture of a child (silhouette) (3 cm x 2 cm 
approximately)

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture
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A brief introduction to architecture in general, earthen 
architecture in particular, and to the material in grain form 
should be given before tackling the different exercises 
of this stage. Most people live in urban or rural nuclei, 
surrounded by constructions. Based on different questions 
attempts will be made to share much of the information 
which children already possess, discussing each point 
individually.

What is architecture? What types of architecture do we 
know? What materials are used in the constructions we 
see? Architecture is the art of designing and constructing 
buildings (homes, hospitals, schools, etc.). Buildings found 
nowadays often use materials such as brick, concrete, 
wood and stone. Currently, builders can access different 
materials, including those which are many kilometres 
away, but this was not always so.

Supplementary activity 1 is used to analyse other types of 
buildings which use local materials. It shows an Eskimo 
who lives in an igloo made of ice, a lumberjack from Nordic 
countries who lives in his wooden house, and a resident of 
desert countries where houses are built using earth.

4 
 FIRST STAGE

(age 6-8)
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What these three buildings have in common is that they 
are built with materials to be found in their immediate 
surroundings: ice, wood, and earth. The use of local 
materials encourages development, is environmentally 
friendly, and provides economic savings. At the same time, 
vernacular architecture is linked to cultural and material 
values which should be known and preserved.

After introducing initial concepts about architecture in 
general, we move on to earthen architecture. Most of 
the children are amazed by the possibility of homes built 
with earth. But not only do they exist, around half of the 
world population lives in houses built with this material. 
Supplementary activity 2 is used to analyse the presence of 
earthen architecture worldwide.

The children are shown examples of homes built with 
earth so that they can start to become familiar with the 
material. Supplementary activity 3 is used to show different 
examples of homes which can be found around the world. 
The activity Houses of the world will be carried out later to 
delve deeper into this.

Activities carried out at the UPV Children’s Summer School, summer 2016
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BLOCK 1. RAW MATERIAL

To understand earthen architecture it is necessary to 
understand the raw material with which it is built, earth. Earth 
is part of the large family of materials in grain with physical-
chemical properties similar to materials such as concrete or 
mortar, also found in this group.

This block focuses on grains of earth in a sensory and 
experimental way, analysing their properties. Without the help 
of any laboratories, using only our hands, we find out about 
the behaviour of earth and some of its properties. Earth is 
made up of different-sized grains (stones, gravel, sand, silts, 
and clays), along with air and water which, mixed in different 
proportions make up a specific type of earth with individual 
characteristics and a unique geological history. 

Each of the elements which make it up is studied in block 1 
using experiments in order to learn more about the similarities 
and differences in behaviour of each type of earth.

This block has been divided into three activities. The first is 
sensory, the second is highly artistic and the third uses different 
experiments. Thus, the properties of earth are examined in a 
way that is direct, deductive, visual, experimental and, above 
all, fun.
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EXERCISE 5. Sensory mural
The aim of this exercise is to learn about the different 
materials through the senses. This activity can be carried out 
with different audiences and implemented individually or in 
pairs or groups.

A mural is created on a rigid medium using different natural 
materials. Students put the materials in order and compose 
their individual murals following their own logic (by colour, 
size, texture) making their own unique mural. The medium 
is divided depending on the materials to be used, which are 
then glued on and left to dry. Once dry, students individually 
analyse their mural using each of the senses, especially 
touch. Which samples are smoother? Which are rougher?

Sensory mural fiche

Material per session (25 children):
- Samples of natural materials (earth, fine sand, coarse 
sand, gravel, etc.) (1 handful of each material per student)
- Glue (1 kg)
- Rigid medium (50 cm x 20 cm approximately, wood 
cardboard, etc. (1 per child, group or pair)This exercise is based on the example from the children’s laboratories 

and workshops of Italian designer and artist Bruno Munari.

SESSION 1 FEEL THE EARTH
Approximate duration 90 mins

The aim of this first session is to learn about and to distinguish 
different natural materials through all the senses. There are 
numerous materials, of different granulometry, composition and 
origin, and differences reflected in their colour, size, roughness, 
hardness, etc. Each of these aspects is analysed in this session. 
Three exercises are proposed to work on a sensory examination of 
the natural materials and their plastic properties.
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EXERCISE 6. Sensory mural 2
This exercise aims to use the senses to learn about materials. 
It is a continuation of exercise 5.

First, students analyse their murals again but blindfolded. The 
murals are then presented to the rest of the classroom, with 
each student explaining why they have put them in a given 
order. Put all the murals together on a table or horizontal 
surface. Then, blindfolded, the different murals should be 
touched, smelt and listened to. Pay attention to the textures 
of each material to discover the order and try and identify 
each one.

Sensory Mural 2 fiche

Material per session (25 children):
- The sensory mural from exercise 1
- 25 blindfolds (1 per child)This exercise is based on the example from the children’s laboratories 

and workshops of Italian designer and artist Bruno Munari. 

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



- 37 -

Chapter 4. First Stage



- 38 -

EXERCISE 7. Paint and model
This exercise focuses on creativity. Based on a series of 
artistically relevant activities, concepts such as plasticity 
and workability of earth are understood, as well as how its 
behaviour changes with the addition of water.

First, paint using different-coloured clays and different 
mediums, setting up a wide range of exercises. Possible 
supports to use are paper, card, fabric, etc. Each student can 
do their own painting individually or in groups, with continuous 
paper or fabric, helping to draw a large painting or mural.

In addition, the clay can be modelled with total freedom or on 
a specific theme, so that students can shape their creations 
manually, without the help of brushes or additional tools. This 
makes it possible to appreciate the texture, behaviour and 
workability of the earth.

Paint and model fiche 

Material per session (25 children):
- Clay (1 kg for every 3 children)
- 6/8 types of natural pigment
- 2 or 3 pieces of card per child, white or coloured
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EXERCISE 8. What is earth?
This exercise aims to understand what earth and its parts 
are. Earth is a granular material, that is to say, made up 
of different-sized grains. Each of these grains has different 
properties and these different proportions result in different 
behaviour. Understanding the raw material is essential to 
understanding the different constructive techniques and 
why each is used.

What is earth? fiche

Material per session (25 children):
- 5 containers (one for each size of earth)
- 2 buckets
- 3 sieves with different size openings
- Earth (a bucket of Ø 25 cm x 30 cm, approximately)

Readaptation of the activity “The earth is made of grains” (La terre 
est faite de grains) from the ElemenTerre project (L. Fontaine - R. 
Anger. BÂTIR EN TERRE, Du grain de sable à l’architecture. Belin; 
Cité des sciences et de l’industrie).

SESSION 2 EXPERIMENTS 
Approximate duration 90 mins

In this session small experiments are carried out to learn about 
the properties of the material in grain and eventual use adapted to 
construction. Understanding the raw material can help understand 
the logic of construction at a later stage.

Three exercises are carried out (each corresponding to an experiment) 
so that students can learn through their own experience. The teacher 
should demonstrate the experiments first so that students can then 
do them on their own.
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EXERCISE 9.  Earth and water
This exercise focuses on earth and its behaviour with water. 
Earth can absorb water, both from the environment, and 
from the ground through capillarity. This exercise studies 
the phenomenon of capillarity and the different hygroscopic 
states of the earth, that is to say, the behaviour of earth 
depending on the amount of water it contains. 

Earth and water fiche

Material per session (25 children):
- 4 containers
- Earth (one bucket of Ø 25 cm x 30 cm approximately)
- Water (0.5 litres)
- 3 cups

Readaptation of the activity “Water and grains” (L’eau  et les grains) 
from the ElemenTerre project (R. Anger - L. Fontaine. GRAINS DE 
BÂTISSEURS, La matière en grains, de la géologie à l’architecture. 
CRATerre Edition).

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



LIQUID. When earth is 
in a liquid state it 
behaves like a liquid. 
You cannot shape it or 
hold it in your hands. It 
is impossible to build 
with earth in liquid form. 

PLASTIC. Earth sticks 
to your hands and is 
harder to clean off. 
Earth in plastic form is 
used for adobe, cob, 
wattle-and-daub and 
rendering.

DAMP. When the earth 
is damp it can be 
shaped. You can 
squeeze the earth with 
your hands to form a 
ball. Earth that is barely 
damp is used for 
rammed earth. rammed earth. 

DRY. When the earth is 
in a dry state it is 
impossible to shape 
and does not stick 
together. When poured 
it flows like a liquid. It is 
impossible to build with 
dry earth. dry earth. 

Earth absorbs water through capil-
larity. A simple experiment is enough 
to demonstrate this phenomenon. 
Water through capillarity can affect 
the resistance of the wall. Therefore, 
it is necessary to protect the base of 
the wall with other materials like 
stonestone which are more resistant to 
this phenomenon.

1

2
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EXERCISE 10.  Why does it stick?
This exercise focuses on clay as a binder for earth. In the 
previous exercise it was seen how earth mixed with water 
can be shaped and how its particles remain stuck together. 
This is due to the capillary bridges, that is to say, to the force 
of attraction exerted by a liquid between two surfaces, and 
the clay which forms plates at a microscopic level, giving rise 
to a greater capillary force between two surfaces.

In earthen construction, earth is a natural concrete whereas 
clay acts as a binding agent, that is, as “glue”.

 
Why does it stick? fiche

Material per session (25 children):
- 4 containers
- Earth (a bucket of Ø 25 cm x 30 cm, approximately)
- Water (0.5 litres)
- Methacrylate (1  A4 sheet)

Readaptation of the activity “Clays” (Les argiles) from the ElemenTerre 
project (R. Anger - L. Fontaine. GRAINS DE BÂTISSEURS, La 
matière en grains, de la géologie à l’architecture. CRATerre Edition).
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sand. You need water to hold the 
grains of earth together and 
shape them. 
ThanksThanks to the capillary bridges 
and clay plates the earth can be 
shaped as a single element and 
not a granular material. 
WhenWhen mixed with water, clay 
becomes very cohesive and 
plastic. Clay is the “glue” in 
earthen construction.
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This block studies how earthen architecture came to be, its 
origins, and some of the variants that can be found. Look 
back to Supplementary activity 3 to observe examples of 
earthen architecture.

Earth is a material commonly found worldwide, so it is logical 
to think that it is used to build many houses. However, most 
children and society in general are surprised by this. Not only 
do earthen houses exist, but half of the world’s population 
lives in them Supplementary activity 2.

Homes are built to shelter people and respond to conditioning 
factors such as climate and immediate surroundings. This 
is why houses with different characteristics can be found 
depending on the features of different regions.

5 
SECOND STAGE

(age 9-10)

BLOCK 2. EARTHEN 
ARCHITECTURE
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EXERCISE 11. Houses of the world
In this exercise different examples of architectural heritage are 
studied, learning through games. Some images are shown 
as examples of earthen constructions in different parts of the 
world. The children have to discover clues which allow them 
to classify the images by continent. This seemingly simple 
activity brings children up against a deduction exercise 
using previous knowledge on geography and architecture in 
general.

When undertaking this exercise students may be confused 
due to common prejudices in children’s collective imagery. For 
example, they frequently associate the more luxury homes 
with Europe and the simpler architectures with Africa, despite 
the fact that in some cases examples of rural dwellings were 
from inside the Iberian Peninsula.

Houses of the world fiche 

Material per exercise (25 children):
- Images of earthen architecture (Supplementary activity 3)
- Scissors

SESSION 1 LITTLE HOUSES 
Approximate duration 90 mins. Indoor session

The main objective of this first session is to understand that earthen 
architecture is found throughout much of the world, as well as to learn 
its basic characteristics. Two exercises are proposed to do this. 

The first, to learn about examples of earthen architecture from different 
parts of the world and to analyse its similarities and differences, while 
the second uses the knowledge acquired to design and then build a 
house with natural materials.
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EXERCISE 12.  Build your own little house

The aim of this exercise is to build a house using natural 
materials. To do so, a supposed natural setting is proposed, 
with access to natural materials: earth, sand, stones, gravel, 
wood, leaves, pine cones, pine needles, reeds, straw, palm 
leaves, etc. It is advisable to have as many materials as 
possible.

Students freely design a construction on paper before building 
their own little houses. The best thing is for them to consider 
carefully which materials they wish to use, what shapes they 
want to form and the techniques they can use based on the 
materials they choose. They should ask themselves: What 
will my walls be like? How will I build the ceiling? Where will I 
put the windows? What about the door?

Different variants can be introduced into this activity. 
Although as many materials as possible can be used, it is 
also possible to build with a minimum of one or two. We can 
increase difficulty, build two floors, or add weight to see if 
our house is resistant. Like the other activities, these can be 

completed individually or in pairs or groups. It is best not to 
set obstacles for the students, but let them give free rein to 
their imagination.

Once the children finish their houses, they analyse them to 
understand what they have been doing. Is it resistant? What 
is the roof like? If it rains, will I get wet if I am inside? How 
do I get in? Where does sunlight get in? How many windows 
does it have?

Earthen architecture and traditional architecture in general 
adapt to the climate, location and materials used in their 
construction. They do not require temperature control 
mechanisms, as their shape and materials provide indoor 
comfort. 

Obviously, rain and other climate factors affect durability, but 
this type of architecture relies on maintenance, an idea which 
is now practically lost. Repair, reuse and rehabilitation are 
key concepts in traditional architecture.
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Most children associate earthen architecture with temporary 
architecture, completely at the mercy of the elements. Earth 
is a material that is vulnerable to rain and the outer layers of 
an earthen wall are damaged by constant rain, but the interior 
remains firm and protected. Maintenance is encouraged by 
using resistant material on the upper and lower sections of 
the walls. In fact, some of the most ancient constructions 
conserved in the Iberian Peninsula, including castles and 
Moorish watchtowers, are made with earth.

Use Supplementary activity 4. 

Use Supplementary activities 5 and 6 to learn about other types 
of traditional architecture.

Build your own little house fiche

Material per exercise (25 children):
- Natural materials: clay, stone, branches, leaves, etc. (a Ø 
25 cm x 30 cm bucket for each material approximately)
- A4 paper (at least 1 sheet per child)
- Pencils and/or felt tip pens
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There are many constructive techniques using earth. The most 
common ones in the Iberian Peninsula are rammed earth, 
adobe, cob and wattle-and-daub or half-timber. The location 
of the different techniques is conditioned by cultural aspects, 
the environment and the particular type of earth. This block 
focuses on the study of the four techniques mentioned above. 
The order of study of constructive techniques is directly linked 
to their individual level of technical difficulty.

Earthen construction is a type of cooperative building. In many 
cultures, the construction of an element of the community 
involves a celebration, a cultural meeting for the whole 
population. 

Taking into account the high level of participation in this 
type of construction, it is essential to have a well-organised 
workgroup, both to meet the objective and to help collaborators 
to feel the importance of their active contribution.

This aspect of cooperation and group work can be implemented 
by assigning different roles in construction to individual 
participants. These roles can be: master builder, earth 
specialist, sifting specialist, mix specialist, and specialists in 
adobe/rammed earth/cob/wattle-and-daub. Each of these will 
take on an important role in each part of the exercises.

BLOCK 3.  EARTHEN CONSTRUCTIVE TECHNIQUES
Chapter 5. Second Stage



- 54 -

SESSION 2 COB
Approximate duration 90 mins. Outdoor session

This session is the first from the block on constructive techniques and 
therefore is the simplest and most intuitive technique, cob. It requires 
no formwork and therefore no careful execution in details. It basically 
consists in piling up earth manually.

Cob is a technique used to build earthen monolithic walls without the 
use of formwork or auxiliary material. The mix must be in a plastic 
state and usually large amounts of vegetable fibres (straw) or other 
types of material which absorb retraction stress are added in order to 
reduce fissures during the drying process. 

Use Supplementary activity 7.

EXERCISE 13. Cob
This exercise focuses on the constructive technique of cob. 
First prepare the mix in a 1:1 ratio (one part earth for each part 
sand). A plastic cup or bucket can be used to measure. First, 
sift the earth to eliminate stones or excessively large grains. 
Then, mix the sifted earth and sand to make this completely 
homogeneous. Add straw, and mix with the water before 
mixing manually again to create the most homogeneous mix 
possible. This is immediately added to the wall, piling it up in 
one particular direction which is as vertical as possible. All 
you need to build this wall are your hands.

Cob fiche 

Material per 40 x 20 x 30 cm cob wall:
- Earth and sand (at least six Ø 25 cm x 30 cm buckets of 
earth and six of sand approximately)
- Straw (half a  Ø 25 cm x 30 cm bucket, approximately)
- Extra buckets
-  Water (bucket and a half of Ø 25 cm x 30 cm, approximately)
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SESSION 3 ADOBE  
Approximate duration 90 mins. Outdoor session

The aim of this session is to learn about and make adobe blocks.

Adobe blocks are unfired earth “bricks” made with moulds. The mix 
must be in a plastic state and must be air-dried after being removed 
from the mould. 

Adobe is manufactured quite quickly with no need to use any other 
materials.

Use Supplementary activities 8 and 9 for support.

EXERCISE 14. Making an adobe block
This exercise focuses on how to make an adobe block. This 
requires approximately two parts earth for each part sand. A 
cup or bucket can be used as measures. Mix the earth and 
sand until the mix is homogeneous. Then add straw and water 
and mix again.

The mix must be in a plastic state. It is important not to overdo 
the amount of water to avoid fissures forming. When the water 
evaporates, the mix retracts and the space it used to occupy 
is filled with air. The straw prevents the earth from retracting, 
acting as a cord or link between particles.

Making an adobe block fiche

Material per 30 x 15 x 6 cm adobe block:
- Earth and sand (more or less a bucket of Ø 25 cm x 30 cm 
of earth and half of sand for one or two adobe blocks)
- Straw (very little for each adobe block)
- Extra buckets
- Water (less than quarter of a bucket)
- Sieves or colanders with an opening of about 0.5 cm 
- Adobe moulds (30x15x6 cm) (consult glossary)
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Steps for making an adobe block

1. Make the mix. Start by sifting the earth to remove 
excessively large grains. Collect the straw and cut it into 
small bits. Make sure abundant water is available. Follow 
the 2-1 ratio, two parts earth per one part sand. Once the 
mix of earth and sand is homogeneous, add the straw. 
Continue mixing. Finally, add water gradually. The mix must 
be in plastic state.

2. The adobe mould must be wet and any remains of earth 
and waste should be cleaned off before each use. Place the 
adobe mould on a smooth surface, add the mix in handfuls, 
always with a quick flick of the wrist. Use your fingers to 
press down gently against the sides. Fill the adobe mould 
up to the top.

3. Then remove the adobe mould using both hands. Make 
small movements to the side and from the top down. There 
are several reasons why the adobe mould might not come 
off easily: it may not have been wet or clean enough, the 
mix may have been too wet or it may have been pressed 
down too hard.

1

2

3
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4. The adobe block is finished once the mould is taken 
away. It must be allowed to air-dry for 7 days. The number 
of days for drying will vary depending on climate conditions 
and the measurements of the adobe block.

5. After the first 3 days of drying the adobe blocks should 
be moved and placed on their side so that the lower face 
dries. Once they are completely dry they should be piled 
somewhere shaded so that they do not dry out too much.

6. Finally, the adobe blocks are used for building, taking into 
consideration the bonding established and making sure that 
the joints do not coincide. This section will be studied in the 
second session.

4

5

6
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SESSION 4 BUILDING WITH ADOBE 
Approximate duration 90 mins. Outdoor session

This session works on the execution of the adobe. After laying 
out the adobe blocks manufactured in the previous session 
(session 3), session 4 focuses on how to form a wall. 

The combination of different widths and bonds creates endless 
possibilities.

When a wall is built using adobe, a larger element is being 
created using smaller pieces (adobe blocks) which must be 
joined and placed so that they all operate together.

Two exercises are carried out in this session: an initial short 
exercise offering a theoretical explanation of the bonding of 
adobe blocks, and a second consisting in the actual execution 
process.

EXERCISE 15. Bonds
This exercise studies bonds using play as a learning method. 
Initially, several terms are explained: bond, joints, course. 
The definition can be found in the glossary. Two bonds are 
studied, stretcher and header.

Hand out the template breaking down the view of a wall as 
seen from above. Place the following course as quickly as 
possible, making sure the joints do not coincide.

Use Supplementary activity 10.

Bonds fiche  

Material per exercise (25 children):
- Scissors
- Supplementary activity 10 Template (1 for every four 
students approximately)
- EVA foam (3 - 4 A4 coloured sheets)
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EXERCISE 16. Execution
This exercise focuses on practising construction with adobe. 
To do so, first make the earth mortar which will be used to fix 
the adobe blocks.

Before placing the adobe blocks the surface on which they are 
to be laid must be cleaned and the adobe blocks moistened. 
If these are not damp, the adobe absorbs the water from the 
mortar and loses its adhesive properties. The adobe is then 
placed on the mortar, pressing it lightly and cleaning off any 
remaining mortar.

Execution fiche

Material for the mortar:
- Earth and sand (a Ø 25 cm x 30 cm bucket of earth and 
another of sand to set about 15 adobe blocks)
- Water (quarter of a Ø 25 cm x 30 cm bucket)
- Extra buckets
- Sieve or colander with approximate an opening of about 
0.5 cm
- Adobe blocks (those made in session 3)

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



- 63 -

Chapter 5. Second Stage





- 65 -

BLOCK 4. EARTHEN 
CONSTRUCTIVE TECHNIQUES6 

THIRD STAGE
(age 11-12)

This block focuses on the constructive techniques of 
rammed earth, wattle-and-daub and their rendering. Both 
rammed earth and wattle-and-daub are complex constructive 
techniques.
Before studying rammed earth as a constructive technique it 
is advisable to complete Exercise 17. Earth castles in order 
to understand how it is built and the right way to tamp it.

Chapter 6. Third Stage



- 66 -

EXERCISE 17. Earth “castles”
This exercise focuses on the study of compacting and its 
application in construction. Three cases are presented to 
construct three castles, one with dry earth, another with 
damp earth and another with damp compacted earth (this is 
done in layers, laying the earth and tamping layer by layer). 

After building the three castles, place earth on top. The 
castles made of dry and damp earth are able to withstand very 
little weight, the castle made up of damp earth compacted 
in layers is highly resistant. It is important to understand 
how correct tamping has a considerable influence in final 
resistance. In rammed earth, correct tamping must be done 
in layers of a maximum of approximately 10-15 cm, to avoid 
excessive air inside and potential fissures.

Earth “castles” fiche

Material per exercise (25 children):
- Earth (1 bucket Ø 25 cm x 30 cm approximately)
- 3 plastic cups
- 1 stick for tamping
- Water (approximately quarter of a bucket Ø 25 cm x 30 cm)

Readaptation of the activity “Capillary cohesion” (La cohésion 
capillaire) from the ElemenTerre project (R. Anger - L. Fontaine. 
GRAINS DE BÂTISSEURS, La matière en grains, de la géologie à 
l’architecture. CRATerre Edition).

SESSION 1 RAMMED EARTH
Approximate duration 90 mins. Outdoor session

This first session of the Third Stage builds up on previous knowledge 
by learning a slightly more complex earthen constructive technique: 
rammed earth.

The rammed earth technique consists in the construction of mass 
walls with almost dry clayey earth, compacted by hitting it with an 
earth rammer, and using formwork to shape the wall. Immediately 
after compacting the earth the formwork is removed and moved 
horizontally to continue with the construction of the wall until the 
course is finished. In rammed earth, the earth needs to be slightly 
damp, with a low water content, so that it can be compacted. Too 
much water will result in the appearance of excessive fissures  when 
it evaporates.

Two exercises are carried out in this session: a first to understand 
the concept of compacting and a second in which a rammed earth 
wall is built.
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EXERCISE 18. Rammed earth
This exercise focuses on the constructive technique of 
rammed earth. To use it, it is first necessary to assemble the 
formwork (the steps are found on the next page). Then fill it 
up with earth to make the wall. First, prepare the mix to a 1-1 
ratio of earth and sand. The earth does not need to be sifted. 
As this is a large constructive element the grains of earth do 
not need to be as fine as in the adobe technique. Mix sand 
and earth with very little water until homogeneous.

The mix is then placed inside the formwork in layers 10 to 20 
cm thick (depending on the size of the formwork). Tamp with 
the help of an earth rammer so that the rammed earth is as 
compact as possible. Repeat this action as often as needed 
until the formwork is complete, and once the earth reaches 
the top of the formwork, remove the formwork to the side to 
continue with the wall course. Use Supplementary activity 11.

Rammed earth fiche

Material per 40 x 20 x 30 cm formwork, consult measurements 
on following page:
- Earth and sand (six Ø 25 cm x 30 cm buckets of earth and 
six of sand approximately. One bucket for each layer)
- Extra buckets
- Water (half a bucket)
- Sieve or colander with openings of about  1 or 2 cm
- Spades
- Earth rammer
- Stick and rough string
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Steps for assembling the formwork

The most complex part of this technique is assembling the 
formwork. The most important steps are detailed below:

1. Place the lower putlogs on the ground at the same level, 
excavating if necessary.

2. Then, place the boards and borders to form a closed box.
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3. Fix the box by placing the stiffbacks fitted into the lower 
putlogs and then fix the upper putlogs with wedges to ensure 
the box is stable, rigid and able to withstand the lateral stress 
during the tamping of the earth.

4.  Finally , fill the formwork with earth in layers of 
approximately 8-10 cm. Use the earth rammer to tamp 
constantly and evenly along the surface. Once full, remove 
the wedges, upper putlogs and formwork.
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EXERCISE 19. Wattle-and-daub 
This exercise is used to study wattle-and-daub. Patience and 
attention to detail are needed. First, the string must be tightly 
woven between the wooden frames. It is then rendered with 
a mix of earth, sand and water, preferably in a plastic state. 
Sometimes very finely cut straw can be added. It is important 
for the earth not to contain very large grain particles, so that 
correct sifting is essential to this technique.

Wattle-and-daub fiche

Material per exercise (25 children):
- Support, made with wooden 3 x 3 x 15 cm frames, at 
distances of approximately  20 cm, attached by an upper 
and a lower frame
- Earth and sand (3 buckets of Ø 25 cm x 30 cm of earth and 
3 of sand, approximately)
- Straw (very little and finely cut)
- 3-4 extra buckets
- Water (1 bucket of Ø 25 cm x 30 cm approximately)
- 1 sieve or colander (opening of 1 cm or less)
- Rough string (20 m at least)

SESIÓN 2 WATTLE-AND-DAUB
Approximate duration 90 mins. Outdoor session

This session focuses on the wattle-and-daub system. Like half-
timber, this technique consists of an earth-filled loadbearing 
structure.

Half-timber has a main wooden structure which is mostly filled 
with adobe blocks in different positions. Wattle-and-daub is 
made up of fibres (reeds or branches) interlaced and fixed to the 
main wooden structure. This interlacing acts as a support for the 
mix of earth, water and straw. In this case, in order to improve 
workability, reeds are replaced with another type of fibre (rough 
string). This system, with a main wooden structure, allows thinner 
walls to be built, thus making better use of space. 

Use Supplementary activities 12 and 13.
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EXERCISE 20. Rendering
This exercise focuses on rendering, with children adding the 
final touches to the construction by decorating the walls with 
different-coloured clays, small stones, leaves, etc.

Before applying rendering to a smooth surface, loose 
elements or dust should be cleaned off before the surface is 
dampened slightly. If rendering is applied to a support which 
has not been dampened, it will absorb any water found in the 
rendering, jeopardising the adherence between rendering 
and support. Make sure the mix is as smooth as possible 
when applying it. 

Use Supplementary activity 14.

Rendering fiche 

Material per exercise (25 children):
- Earth and fine sand (2 buckets of Ø 25 cm x 30 cm of earth 
and two of sand approximately)
- 3-4 extra buckets
- Straw, straw shavings or another type of fibre
- Water, less than a bucket
- 1 sieve or colander with an opening of 0.5 cm opening or less
- The support made in Session 2. Wattle-and-daub

SESSION 3 RENDERINGS
Approximate duration 90 mins

This final session focuses on earth rendering.

Rendering is a layer of mortar made up of a mix of fine earth, 
sand, and other additives, applied in a plastic state to a wall 
surface. 

A wide range of finishes can be obtained, and the colour can be 
modified depending on the pigments used, while the textures 
can be modified based on the additives or granulometry used. 
Rendering can achieve different decorative finishes for the wall.

The earth and additives used vary depending on the use of 
rendering. The first layer is not the same as the last layer, which 
must be as fine as possible (in terms of thickness and particles).
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7 
 FINAL THOUGHTS

The development and publication of this teaching manual aim 
to contribute to the dissemination and teaching of earthen 
architecture among the younger members of our society. This 
manual was designed as useful and simple material which 
can be easily applied by any user interested in learning 
about earth as a construction material and its potential for 
stimulating sensitivity and a feeling of cooperation among 
children.

All the exercises proposed were tested in the summer months 
of 2016 at the UPV Children’s School and Children’s Summer 
School. This can be seen in all the images illustrating this 
manual. This implementation made it possible to analyse 
and adapt the exercises based on specific demands for each 
case, and this has been extremely important in achieving an 
optimum proposal for high-quality exercises.

This small contribution can be considered another “grain of 
sand” to further our knowledge of a complex granular material 
like earth.

Chapter 7. Final thoughts
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Earth

Earth is a granular 
construction material, that 
is to say, it is composed of 
grains in different sizes. 
Depending on the type of 
forces it is subjected to it can 
behave as a solid material, 
as a liquid or as a gas.

Modelling clay

Modelling clay is a flexible 
mass made up of clay 
and water, which can be 
moulded and contracts and 
hardens when dry. 

It is usually grey and brown. 
It dries out left in the open 
air and can be baked in an 
oven.

STAGE ZERO GLOSSARY

Natural pigments

A pigment is a material to be 
added to a mix, allowing it to 
change colour. This manual 
refers to natural pigments 
made with natural clay bases. 

Fibres

Fibres are materials made 
up of filaments, which 
can be of animal, plant 
or artificial origin. They 
are used independently 
in construction (bamboo 
or reeds) or to be added 
to earth or combined with 
other materials to make 
half-timber, adobe, etc.
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Granulometry

This is the distribution by 
size of the grains which 
make up the earth, so that 
as a whole these form a 
single soil with specific 
characteristics.

In terms of the 
granulometry or size of 
the grain, the earth is 
made up of different grains 
regardless of the type of 
mineral:  clay, silt, sand, 
gravel and stones. 

The granulometry of soil 
is determined by the 
regulations in individual 
countries. 

In Spain this falls under 
norm UNE 103.101.95 
Granulometry of soils 
through sifting, where: 

Clays  < 0.002 mm
Silts 0.002 - 0.06 mm
Sands 0.06 - 2 mm

Gravel 2 mm - 60 mm
Stones > 60 mm

Sifting

This physical method allows 
the separation of solids in 
different sizes.

It consists in putting a mix 
of particles in different sizes 
through a sieve or colander. 
The smaller particles pass 
through the openings of the 
sieve while the larger ones 
remain in it.

This allows the grains to 
be separated and filtered 
depending on the diameter 
of the openings.

Sieve

Utensil made up of a fabric 
with holes or a fine metallic 
mesh stretched over a hoop 
or perimeter frame, making 
it possible to separate 
different-sized grains of 
earth depending on the size 
of the holes of the mesh.

Glossary
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Stone

Mineral substance with 
varying degrees of hardness 
and compactness. In 
granulometry this has the 
largest grains. Can be used in 
rammed earth construction. 

Gravel
Small smooth stones. In 
terms of granulometry 
these are grains between 
2-60 mm. They are used in 
rammed earth, along with 
smaller grains and other 
materials. 

 

Sand
Small sized and loose 
fragments of stones or 
minerals, with particles size 
between 0,06 - 2 mm. It 
is used for stabilization in 
clayey soils.

Clay

Clay is a sedimentary rock 
which appears in different 
colours depending on its 
impurities. The diameter 
is less than 0.002 mm. 
It is characterised for its 
plasticity and cohesion 
when mixed with water. In 
earthen construction, earth 
is a natural concrete while 
clay is the bonding agent, 
that is to say, the “glue”.

Earth can contain different 
amounts of clay, so that the 
plasticity and workability of 
different types of earth vary.

 

Silt

Silt is a sediment 
transported in suspension, 
with a diameter of 0.002 - 
0.06 mm. As it displays no 
cohesion in construction 
it must be used in 
combination with other 
materials.

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



- 83 -

Capillarity

Property in which a liquid 
in contact with a solid, 
such as a wall, can ascend 
or descend through it.

Hygroscopic states

Depending on the amount of 
water absorbed by the earth 
it can be found in four states: 
dry, damp, plastic and liquid, 
from a lower to higher amount 
of water. 

In earthen architecture, 
construction is carried out 
in a damp or plastic state. 
Plastic state provides 
more workability while the 
damp state allows greater 
compacting. Earth cannot be 
worked with in a liquid or dry 
state.

Compacting

Flattening of the molecules 
which make up the soil, 
reducing the openings 
resulting from air, thus 
increasing density.

Retraction

This is the loss of volume 
experienced by a material, in 
this case earth, due mostly 
to the loss of excess water 
through evaporation. This 
encourages the appearance 
of fissures.

Plasticity

Property which allows 
materials to be modelled or 
worked in order to change 
their shape.

Glossary
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Joints

Small space found  
between two adjoining 
adobe blocks.

Adobe mould

Wooden mould used to 
shape an adobe block. The 
size should make it easy to 
hold in one hand.

The most common 
measurements are 6 x 15 
x 30 cm or 10 x 30 x 60 cm, 
depending on the region 
and its conditions.

Bond

Way in which adobe 
blocks can be placed 
in the construction of a 
wall, following previously 
established laws. Depending 
on their placement, the 
pieces require different 
bonds: stretcher, header, etc.

Course

Horizontal series of adobe 
blocks, bricks, stones 
or rammed earth bricks 
placed to form a wall.

Mortar

Mix of different materials, 
such as lime or earth, sand 
and water. This is used in 
construction to render ado-
be and walls.

In header bond the pieces 
are placed so that the 
narrow side faces outwards 
in the wall and that the 
width of the wall coincides 
with the longest side of the 
adobe block. 

In a stretcher bond the 
pieces are placed so that 
the longest side is left visible 
on the outer part of the wall, 
and the width of the wall 
coincides with the narrower 
side of the adobe block. 
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Formwork

This is used in the construction 
of rammed earth walls.

Formwork is a system of 
temporary moulds used to 
shape the earth or other similar 
materials such as concrete.

Traditional formwork is made 
of two parallel wooden boards, 
fixed at a certain distance 
through vertical bars called 
stiffbacks and horizontal bars 
called put logs. At the ends 
the formwork incorporates two 
wooden boards, perpendicular 
to the previous ones and known 
as borders.

Layers

Each of the layers of 
earth poured into the 
formwork to tamp, 
usually 8-10 cm thick.

Ramming

Action of squeezing 
or compressing soil, 
gravel or earth.

Rammer

Thick heavy tool, usually wooden and with a 
handle, which allows earth to be rammed and 
compacted.

Glossary
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 ANNEX

The printable version of the annex is available 
in the manual CD.

Annex
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Annex



Recorte las imágenes para la 
actividad Casas del mundo
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AFRICA Botswana (Manuel Blanco)

ASIA Uzbekistan (Manuel Blanco)

ASIA Japan (Vegas-Mileto)

EUROPE  Austria (Vegas-Mileto)
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AFRICA Morocco (Esther Blanco)

EUROPE Portugal (Vegas-Mileto)

AFRICA Ethiopia (Manuel Blanco)

ASIA Uzbekistan (Manuel Blanco)
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SOUTH AMERICA Peru (Vegas-Mileto)

EUROPE Spain (Vegas-Mileto)

AFRICA Mali (Vegas-Mileto)

EUROPE France (Vegas-Mileto)
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ASIA India (Vegas-Mileto)

ASIA Tibet (Vegas-Mileto)

NORTH AMERICA USA (Vegas-Mileto)

ASIA China (Vegas-Mileto)

Annex



Salamanca_Arcediano, Spain (Valentina Cristini)

Palencia_Mazuecos de Valdeginate, Spain (Benito Arnáiz Alonso)
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Madrid_Robledondo, Spain (Maria Diodato)Isla de Lanzarote, Spain (Vegas-Mileto)

- 98 -

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture. Camilla Mileto | Fernando Vegas | Valentina Cristini | Lidia García Soriano | Esther Blanco Tamayo  

- 99 -

Annex



TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture. Camilla Mileto | Fernando Vegas | Valentina Cristini | Lidia García Soriano | Esther Blanco Tamayo  

Soria_Navapalos, Spain (Vegas-Mileto)

- 100 -

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture. Camilla Mileto | Fernando Vegas | Valentina Cristini | Lidia García Soriano | Esther Blanco Tamayo  

- 101 -

Annex



TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture. Camilla Mileto | Fernando Vegas | Valentina Cristini | Lidia García Soriano | Esther Blanco Tamayo  

- 102 -

TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture



TAP-TAP. Teaching manual for children’s activities in awareness of earthen architecture. Camilla Mileto | Fernando Vegas | Valentina Cristini | Lidia García Soriano | Esther Blanco Tamayo  

Morocco_M’hamid (Esther Blanco)Morocco_M’hamid (Esther Blanco)

- 103 -

Annex



Salamanca_Candelario, Spain (Vegas-Mileto)Soria_Calatañazor, Spain (Vegas-Mileto)
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Zamora_Molezuelas de la Carballeda, Spain (Vegas-Mileto)

Zamora_Molezuelas de la Carballeda, Spain (Vegas-Mileto)
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