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Preface: 

 

The low standards of education, the poor conditions of schools, the lack of education 
development and the extraordinary environmental challenges from the High Andes of Peru 
caught my attention and how it impacted the everyday living of the people in small, poor 
agricultural communities. My interest in this topic grew when; I wanted to do a research 
project that would give back to the country I was born, the close bond of the community and 
culture from the area inspired me to analyse further the needs and problems that children 
have with education.  

The study of the area from my previous research project done in Germany has helped me 
expand the possibilities of how I can improve, develop, and propose alternatives and possible 
solutions for my current research project. These by expanding my existing ideas and stretching 
the amount of research into areas that I have not previously reached. 

In developing this project, I hope to inspire different ways that education can be enhanced, 
and school designs developed with the help of environmental technologies that can be a guide 
for other school constructions, this by creating a permanent design that would push the 
growth of the community. This research paper also intends for the reader to understand and 
recognise the challenges of the people from these areas and hopes to educate them about 
their circumstances. Rather than avoiding the issues, it is essential to acknowledge and 
consider how the proposed solutions can benefit not only poor agricultural communities in 
Peru but also in other places that have similar problems, where these ideas can be applied. 
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Abstract: 
 

The number of schools in poor rural communities is too few for the number of children that 
live in the small communities of the Andes of Peru. There is a high percentage of uneducated 
people especially in those areas as poverty and lack of governmental support are key issues 
that people face in conjunction with the challenges of altitude and weather conditions in their 
everyday lives.  

This research project is a community-focused design that intends to enhance the study 
environment and skills of the students, to help improve the productive circle within the 
community. Focusing on helping the students with a better education that in the future, can 
give back to their community and families. 

The project will develop a modular ‘kit’ school design that will focus on the agricultural 
communities that are considering alternative education and passive technologies that would 
help to improve the way schools are built and operate in rural communities. The location of 
the project is in the city of Cusco, Peru but the project will analyse other possible locations 
where the modular design can be utilised. The research project analyses the climate and 
topography of the CRFA (Rural Alternation Training Centres) schools of the Andean region. 

The CRFA education system proposes a programme for rural education that provides for and 
integrates an alternating schedule to allow students to participate in family agricultural work 
when seasonal demands for that work occur. Other schools from nearby cities will also be 
considered in the study according to the similarities of topography and climate to expand the 
building possibilities in those areas.  

The project has resulted in the creation of a modular ‘kit’ school design to benefit the students 
of rural agricultural communities which uses local materials and local labour to reduce costs 
and educate the community about the building system and technologies. 
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Glossary: 
 

Ayllu: Community in the indigenous language Quechua, which is the largest indigenous language in 
South America. 

CRFA schools:  Rural Training Centres in Alternation: “alternation” refers to the rotating attendance 
system used in rural schools. Students come to the school for two-week periods alternating with two-
week periods when they return to their villages to help their families with agricultural work. Schools 
using this system in rural areas usually have boarding facilities for all their students. 
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Figure 1. Students of the CRFA inside the school. 
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1.1 Introduction 
 

Education is crucial for the development of a child’s growth to acquire the skills and the 
knowledge needed to prepare them for their future. Most children in poor agricultural 
communities in Peru lack accessibility to a school as most need to support their family’s 
agricultural work. There is often no money or time for these children to go to school. The 
project also focuses on the idea of the CRFA (Rural Alternation Training Centres) to improve 
the way rural schools work and how communities undertake agricultural production. These 
centres offer an education that adapts to the necessities of the students by offering a 
curriculum that allows children to have an education, support their families and give back to 
their community. 

The project aims to capture and reflect the essence of the community and enhance the study 
environment of the students by using the traditional architectural methods of the Andes 
including building techniques using local materials and agricultural techniques for growing 
food. This project intends to study and analyse the problems of education in this context and 
how architecture can help develop passive design solutions that can aid children and their 
communities. To achieve this, the project will compare and consider various design strategies 
of existing buildings to gather information that can be integrated into the modular design 
process to achieve the best outcome for the project design and for the community.  

 

 

 



 
13 

 

1.2 Background of the project 
 

The importance for the young people in the High Andes of Peru to have a better future, starts 
with the education; therefore this project will focus on analysing the difficulties that these 
areas face and how it can be improved with the help of architecture.The project design 
proposes a modular school design that would benefit these poor and remote areas that have 
challenging locations with high altitudes and cold climates; areas were are almost forgotten 
by the government where it is very little to almost no help for education because of its corrupt 
authorities. 

The high Andes has a significant percentage of people that cannot read or write because of 
their poverty, work the support their families, insufficient number of schools available, long 
travelling distances, the low quality of learning resources and no help from the government1. 

How can this project achieve a modular design that would be able to make a difference in 
these areas?  

The project aims to analyse the problems and propose possible solutions to deliver a school 
design that would include the education system of the Rural Alternation Training Centres to 
create a new way of learning environments and introduce it as an example to other schools 
with similar climate conditions.There are no examples of modular schools for high altitudes 
and cold climate conditions in the Andes of Peru or other countries of South America, thus 
making it essential for this project to make a difference and use influences from other schools 
around the world that would help develop a design with strong cultural and environmental 
characteristics.   

 

 
1 Ana Bazo Reisman, ‘Escuelas Rurales: La Tarea Inconclusa Del Estado Peruano | RPP Noticias’, Rpp Noticias, 5 November 2017, 
https://rpp.pe/politica/estado/escuelas-rurales-la-tarea-inconclusa-del-estado-peruano-noticia-1086544. 
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1.3 Project Outline 
 

This project focuses on low energy modular ‘kit’ school design with traditional construction methods. The site is in the community of Occopata, Cusco; which 
is known for its communal bond and agricultural lifestyle. The design aims to be adaptable for the different CRFA schools that face extreme weather conditions 
in the High Andes.  
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1.4 Aims and Objectives 
 

The project aims to develop a modular design that will benefit poor rural agricultural communities with the help of passive environmental techniques to 
achieve low energy and low-cost building design that will influence the way schools are designed in Peru. It will also focus on the extraordinary environmental 
challenges of the site and its climate; as well as identifying the hardships of education in the area by incorporating ways to enhance and improve the study 
environment of the students to develop their learning and the way they handle their agriculture. 

The project will analyse the CRFA schools and will use them as a guide for the necessities of these rural schools and will consider all the essential factors 
needed for the alternate education system to apply into the design and have and an effective outcome.

 

Key aims of the project: 

1. Considers the needs of poor agricultural communities. 
2. Analyses Alternative aducation system used in the CRFA schools. 
3. What are the necessities of schools? 
4. Analysis of traditional building construction in Cusco. 
5. Identify environmental strategies for low energy design. 
6. Develop design elements that would collect natural resources for electricity, water, and heat mass. 
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1.5 Research Question 
 

How can modular schools benefit the growth of agricultural communities? 
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1.6 Scope and Limitations 
 

This research project analyses solutions and considers a variety of suitable 
options for the development of modular schools for poor agricultural 
communities. The aim for the modular design is to provide education for 
200 students, with a self-sufficient passive design that would harvest its 
own energy and water collection, the use of thermal mass materials to 
reduce costs, footprint and maximise the natural resources available. 

Information gathered from the literature available of the Rural Alternation 
Training Centres has helped identify the requirements needed to improve 
the education and how a modular school design can benefit these poor 
rural communities.  Furthermore, to enhance the learning environment of 
the children and improving school building techniques in the Andes.  

Also, it is essential to consider the critical elements of the community and 
culture to acknowledge the lives of agricultural families, the use of the 
agricultural calendar and the extreme weather conditions that shape the 
everyday life of the people from the Andes.  

The modular school design is limited to the rural communities, as the 
project analyses the different sites and topographies of the CRFA schools 
available, therefore, present a design to fit within the requirements 
identified. Traditional construction and materials used from the area have 
influenced the development of the design as well as the evaluation of 
different building techniques to take into account when designing the 
modular school.  

A brief investigation and comparison of the traditional architecture, 
especially the way adobe buildings and similar construction typologies are 
built, to consider the best options for the project design. The analysis is 
limited to only CRFA schools as they have an alternate education system 
adapted to help poor agricultural communities to have better pedagogy 
while keeping in mind their needs.   
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1.7 State of Knowledge in the Field 
Schools are the fundamental base to prepare young people’s future into 
society. From the book, A Design Manual Schools and kindergartens, Mark 
Durek, states how schools need to be designed for the modern society that 
we live on and how designers need the ‘the vision thing’. These qualities 
would envision the future such as imagination, perception, inspiration, 
innovation and creativity.2 The author analyses the educational systems, 
schools in communities, school typologies, and requirements of school 
design with a selection of kindergartens, primary school, secondary school, 
particular school and academies of around the world with designs that 
have outstanding qualities that are helpful for the research of this paper.  

The educational systems are essential in schools, and most importantly, 
when its pedagogy is modelled according to the location, circumstances 
and needs of the students. The introduction of schools in alternation was 
born in France developed in Serignat Peboudou by Daniel Chartier before 
the second world war for agricultural families with an education system 
that would maintain the support of the young people for their families and 
stop them from migrating to other cities for a better education.  

It was later introduced in 1975 to Peru by David Baumann, an educator, 
businessman, connoisseur of the rural realities of Peru and now director of 
Prorural.3 Prorural is a non-govern institution that contributes to the 
building of Rural Alternation Training Centres with 75 schools operating in 
15 regions of Peru benefiting over 600 communities. This pedagogy system 

 
2 Mark Dudek, A Design Manual Schools and Kindergartens, ed. Ria Stein, A Design Manual 
Schools and Kindergartens (Berlin: Birkhäuser, 2007), https://doi.org/10.1007/978-3-7643-
8329-9, page 9. 
3 Franz Ynofuente, ‘LA PEDAGOGÍA DE LA ALTERNANCIA Y EL APRENDIZAJE SIGNIFICATIVO 
DE LOS ESTUDIANTES DEL CENTRO RURAL DE FORMACIÓN EN ALTERNANCIA RIQCHARIY 
WAYNA DE LA COMUNIDAD DE PROGRESO DEL DISTRITO DE ECHARATE – LA 

promotes cooperation between the school and the community for a better 
education for their children.4 

Architect Rita pinto de Fritas explains in her text ‘Mind the Gap’ the 
complement between the ground and a building how it becomes one by 
creating a relationship with the location and its surroundings5. The 
importance to integrate the building with the ground first needs to 
consider the culture and nature of the area to create a harmony. An 
example of this integration can be seen in the school Canuanã School 
dormitories in Brazil, through the building’s form and use of local materials. 

This project design deals the remote areas of high lands of the Andes of 
Peru, with high altitudes and cold climates. The design project was inspired 
by the modular project ‘Plan Selva’, designed for remote areas of the jungle 
of Peru; a design that is adjustable to fit the different site areas and the 
school needs. Additionally, a modular design school that inspires with its 
passive building performance is the White Lotus School with its incredible 
passive systems of thermal mass and natural ventilation with the use of 
natural materials for the building of the school.  

Elements from these building precedents will be further analysed to 
develop a design that will have good passive building performance in their 
remote locations to fit and complement topography, culture and serve as 
an example to other school designs for the Andes of Peru or other countries 
with similar conditions and struggles with education.

CONVENCIÓN - CUSCO - 2017’ (UNIVERSIDAD NACIONAL DE SAN AGUSTÍN DE AREQUIPA, 
2018), pages 7-9. 
4 ProRural, ‘EDUCATING FOR RURAL DEVELOPMENT ACHIEVEMENTS OF THE 
ALTERNATING EDUCATION SYSTEM IN THE PERUVIAN RURAL AREA (Oct 2018)’ (Lima, 
October 2018). 
5 Rita Pinto de Freitas, ‘Mind the Gap: Landscapes for a New Era’, Journal of Landscape 
Architecture (Tallin, 2011), page 6. 
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1.8 Methods of Research 
 

A thorough analysis of the existing CRFA schools with the help of literature, 
visual data and images gathered to collect information and useful 
resources about the similar existing conditions and necessities of the 
schools. Also, it is vital to study the community and culture of the Andes to 
point out the essential components needed to develop a design focusing 
on the essential elements that the school requires. 

The analysis and collection of the climate and temperature of the chosen 
site are essential to expanding the building options to maximise the 
environment and experience of the school’s interior. To understand the 
altitude and the elevation of the site’s topography, a study with the use of 
handmade models and 3D models to identify possible challenges and 
limitations. 

The use of different architectural precedent studies of existing school 
designs will help as a guide to identifying building techniques, passive 
strategies, and useful design process to incorporate it into the design 
project. The study will also influence the design development taking into 

consideration traditional architecture, natural materials, altitude levels, 
extreme weather conditions, design layout and modular design to execute 
different solutions to the problems of the project. 

Other forms of research are precedents from other countries to expand 
and compare the different design approaches, ideas and techniques that 
work for the building design to consider other solutions. 

The site location for the project is the community of Occopata located in 
Cusco, home to about 270 agricultural families in which most work in the 
growth of potatoes and the breeding of animals. The most evident 
characteristic of the communities in the Andes is the close bond, collective 
work, mutual help within the community, communal assemblies, and 
community development. 

The research project also aims to deliver an economical design by 
developing a design that would collect and maximise natural resources 
minimising costs to the building of its every day running services.  
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Figure 2. Students of the CRFA school working on their agriculture. 
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2.1 Education in Peru 
 

The education system in Peru has four main levels of education primary, 
secondary, vocational/technical and university. Education is available in 
both private and public schools which follow a national and compulsory 
curriculum from primary to secondary school. The difference between 
private and public schools are evident as public schools offer an average 
quality of education with free tuition provided by the government for all 
four primary levels of education, in contrast to the private schools which 
have high fees. 

Education in Peru faces several difficulties, as the level of poverty in the 
country is high, and there are growing numbers of uneducated children, 
especially in rural areas. Public schools’ in rural areas are known to have 
poor standards, a low national budget, unmotivated and often untrained 
teachers, poor infrastructure, lack of learning materials and school 
furniture; these issues combine to affect the educational system by causing 
the low student performance.6  

Rural public schools follow a curriculum usually taught in Spanish, but in 
cities like Cusco, its local native language Quechua forms part of the 
curriculum. Private education in Peru in comparison to public education 
offers a higher level of education, a variety of extra-curriculum classes and 
a better study environment for students. 

 
6 Kwinten Wouters, ‘Education Is Still Peru’s Achilles’ Heel’, Peru Reports, 6 

December 2017, https://perureports.com/education-is-still-perus-achilles-
heel/6271/. 

7 Carlos Ernesto Saavedra, ‘La Corrupción En El Sistema Educativo Nacional ’, 
Monografias.com, 19 May 2006, 

In Peru is there is an evident economic status marked by social-economic 
levels dividing the rich and poor making it evident that public schools are 
for the poor. The biggest issue is the corrupted government which affects 
the education system by not making it a priority and by limiting the amount 
of money going towards the maintenance of the schools, learning 
materials, teachers, and teachers training. Mostly this is seen in the poor 
rural communities which stand out for their poor studying conditions7.  

Studies from the Peruvian Ministry of Education show that there are about 
1,3 million people that cannot read or write, with significantly higher 
numbers in the Andes with a lower probability for young people to have an 
education, especially in the extreme poor rural areas and those whose 
parents did not receive an education8. 

An evaluation carried out by CEPLAN (Peru’s National Centre for Strategic 
Planning) that can be seen in the 2016 statistics in image 5—showing the 
qualification and score of the population of each region that has problems 
with education, indicating their level of vulnerability.  

The image indicates the name of cities located in the Andes underlined to 
identify the different levels of vulnerability with the lowest numbers 
showing higher risks, such as in Huánuco, Cajamarca, Pasco, La Libertad, 
and Cusco. The table also shows the populations that do not have access 
to essential services and health, indicating higher numbers in cities such as 

https://www.monografias.com/trabajos34/corrupcion-
educacion/corrupcion-educacion.shtml. 

8 "Cusco Todavía Entre Regiones Con Más Analfabetismo". 2017. Universidad 
Continental. https://ucontinental.edu.pe/noticias/cusco-todavia-regiones-
mas-analfabetismo/. 
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Puno, Huánuco, Pasco, Cajamarca, Arequipa, and Cusco. The data proves 
how the poor conditions of these cities affect the population, especially in 
the rural areas by limiting not only their education but to basic human 
needs such as electricity, clean water, and sewage systems. 

 

Figure 3. CEPLAN, 2016 vulnerability index by the department, according to vulnerability 
components. 

Figure 4 shows a map comparison between the years 2013 to 2016 and 
how most of the country continues to be highly vulnerable in most of the 
country but covering all the Andes and Jungle of Peru. The results gathered 
from this analysis reveals the importance of the development of a design 
that would help cities like Cusco improve their education focusing in the 
impoverished communities in the rural agricultural areas that do not have 
the better opportunities. 

 

Figure 4. CEPLAN, Spatial distribution of the vulnerability index of the population with 
problems in education, 2013 and 2016. 

Data from the Student Census Evaluation (ECE) done by the Ministry of 
Education show results of progress for comprehensive reading and 
mathematics for private and public schools from the year 2011 to 2016. 
The analysis from the 2016 graph in image 5, show results for 
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comprehensive reading with a percentage of 52% for private schools and 
44% for public schools, with 8% difference between them. The results for 
mathematics show 25.5% for private schools and 37.8% for public schools, 
showing an increase in public schools from the years 2014 to 2016. These 
statistics indicate that students from public schools are capable of 
improving their skills and the lack of the existence of public education as in 
European countries (in which students from different economic 
backgrounds receive the same level education providing an equal 
opportunity for all).   

 

Figure 5. Educational Maths and reading stats of private and public schools. 

An article by Wise Qatar Foundation identifies the main problem of the 
national curriculum in which the pattern is developed that 83.7% of young 
people in urban areas have a better chance of education than the 66.4% 
that live in rural areas. There are a high number of dropouts in rural areas 
as the educational programs available does not meet with the needs of the 
people. Therefore, things to be considered are agricultural calendars, long 

 
9 ‘Alternate Education for Rural Development in Peru - WISE’, wise-qatar.org, 26 
May 2014, https://www.wise-qatar.org/project/alternate-education-rural-
development-peru-spain/. 

distances to reach the nearest school, lack of government help and poor 
quality of learning resources9.  

The PISA (Program for International Student Assessment) world ranking 
results of 2018 in image 8, show the overall ranking results of 77 countries 
for mathematics, science, and comprehensive reading. Peru is placed 68th 
scoring 401.7 below the average. The results do not only analyse the 
performance of the students, but they also study their background. It also 
evaluates the teachers, school, and parents to help identify the quality of 
learning environment, school system, support from home, interruption 
with education, and other information necessary to understand the 
standards of the pedagogy given.   

 

Figure 6. PISA, 2018 Worldwide Ranking. 
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Further researching and analysing the difficulties and problems that 
education has in Peru, an alternate education system for rural areas came 
up as an opportunity to develop a design that will help with the 
development of education in the High Andes focusing on poor agricultural 
communities. The new design needs to keep in consideration the extreme 
weather and topographical conditions of the areas, the distance between 
the student and the school, an educational program that can benefit their 
academic and family responsibilities, and the improvement of the learning 
curricula and study environment. 

The innovative educational project CRFA ‘Rural Training Centres in 
Alternation’, recognised by the Wise Awards, developed by ProRural with 
the support of Codespa Foundation and in agreement with the Ministry of 
Education. A project formed to create a positive impact on society by 
adapting the curricula to the rural context, training of teachers, the 
participation of parents in school management and providing accessible 
facilities for the students10.   

 

 

 

 

 

 

 

 
10 ADMIN, ‘ProRural Gana El “Nobel” de La Educación’, Prorural, 4 July 2015, 
https://prorural.org/nuevaweb/prorural-gana-el-nobel-de-la-educacion/. 

How do the CRFA schools work? 

The CRFA schools are public educational boarding institutes of secondary 
level with associative management, that promotes the alternation 
between school life and the rural family’s responsibilities, to ensure a 
complete and integral education. This alternate education system started 
in 2002 with 60 students in 3 schools, two in Cusco and one in Piura. The 
project aimed to develop the availability of schools no more than 4 hours 
walking distance from the places of origin of the students, to minimising 
travelling hazards and travelling time. 

The school curricula stimulate the training of the students. They are 
orientated to the acquisition and development of labour and productive 
skills (goods and services) to encourage their interests and motivate them 
to be self-sufficient. The program splits into two periods of studying, 
consisting of 2 weeks in the boarding school and two weeks at home. To 
dedicate their full time in academic activities with theoretical and practical 
learning while being at school, and developing a productive agricultural 
project while being at home, where teaches visit their students once a 
month to check on the progress of the project and to encourage their 
studies. 

How does the education program work? 

The educational program provides for joint management between parents 
and members of the community. The community is responsible for the 
planning, organisation, execution, and evaluation of the school’s 
pedagogical and administrative management. This association is beneficial 
for the school as ProRural helps with the school education system and the 
new developments implemented to fit according to their necessities. The 
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parents and community additionally help to find a site for the location of 
the school and equipment needed for the students. Also, to support their 
children while being at home to develop their productive project. 

The school year runs from March to December; during this time, students 
receive the national primary education, the training of productive projects 
and the development of a business plan. Students from 1st to 5th grade of 
the secondary school chose a productive project of agriculture, animal 
breeding or arts and crafts, and are expected to acquire the skills of 
management, innovation, entrepreneurship, responsibility, socialisation, 
and personal values. The importance of the productive project is to help 
the students kick start a small business or the opportunity to develop their 
family existing business to generate adjacent income to support their 
families, give back into the community and to pursue higher studies.  

Who forms part of the school? 

 
Figure 7. Who forms part of the school graph by the author. 

How many CRFA schools are there in Peru? 

The project currently benefits more than 5,400 students from 600 rural 
communities with 75 schools operating in 15 regions of Peru, covering 
most of the country with the aim to develop more in the future.  

 

Figure 8. Location of the CRFA schools in Peru 
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What is the schedule of the CRFA school? 

The schedule of the CRFA schools varies according to the institution and 
city of its location. As the boarding school period is for two weeks, the 
timetable example from the CRFA schools in Cusco shows long days of 
intense studying starting from 5 or 6 am to around 10 pm. The daily classes 
conforming of five hours and half of the morning classes, and four to five 
hours and a half in the afternoon, as well as two hours and half of 
homework in the afternoon and 45 minutes for break each breakfast, lunch 
and dinner. 

 

Figure 9. Schedule of CRFA schools in Cusco table by the author. 

 
11 ProRural, ‘EDUCATING FOR RURAL DEVELOPMENT ACHIEVEMENTS OF THE 
ALTERNATING EDUCATION SYSTEM IN THE PERUVIAN RURAL AREA (Oct 2018)’ 
(Lima, October 2018), page 1. 

What are the benefits of CRFA schools? 

The Rural Training Centres in Alternation have not only helped young 
people from poor rural areas; it has helped the entire community by 
creating a productive circle. By educating students and enhancing their 
skills and motivation towards developing a small business project to 
generate their own money to help their families improving the way they 
handle their agriculture.  

A report by ProRural in 2018 analysing the paths that students chose after 
their studies, shows a 60% of the graduates choosing to attend university 
or technological institute, and 30% have continued with the productive 
sector, while 8% are independently working, and 2% are developing a new 
project independently or with their families. An 85% of the school 
graduates continue working locally and have contact with their families; 
this is very beneficial for their future as they do not need to move far from 
their community to improve their lives 11. 

 

Figure 10. Productive circle of the community by the author. 
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Problems within the CRFA schools: 

The CRFA alternate education system has benefited a significant number 
of young people in rural areas of Peru. However, because of the low budget 
and lack of support from the government, the schools face financial issues 
to maintain the school, provide school supplies and furniture. Although this 
is a public educational institute, the education program is designed to 
incorporate the families and community into the management, in which 
most of the school run privately with the financial help of the communities.  

There is a school fee of about $70 soles (about NZD 30 per month), 
summing a cost of $700 soles (NZD 300) per year which covers the three 
daily meals given to the students while they are boarding in the school. 
There is continuous support from the parents and community with the 
extra food supplies and furniture. In some cases, students are not able to 
afford the food fees but thanks to the income from their productive 
project, they can pay for it. 

Other problems are the poor conditions of some of the schools, little 
training of teachers, long working hours for the teachers, low pay of 
teachers, no access to essential services (water and electricity), lack of 
adequate furniture in the school, not enough learning material, and low 
academic performance of students. 

 

 

 

 

 

The conditions inside the CRFA School classrooms:  

 

Figure 11. Conditions of CRFA classroom in a good state. 

 

 

Figure 12. Classrooms with poor structural conditions.
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2.2 Culture & Community in Cusco 
Peru is known for its rich mix of cultures, architecture, and climates from 
the three regions that divide Peru’s diversity the Coast, mountains, and 
jungle. The dominant culture in Peru is the Inca Empire based in the city of 
Cusco, located in the High Andes. Its fascinating architecture, agriculture, 
arts & crafts, religion, burials, costumes, dances, rituals, and sculptures are 
a few characteristics found to this day. 

The Inca Empire is known to be the most significant civilisation in the 
Americas from the 13th century until the conquest of the Spanish in 1572. 
The empire was divided into four main ‘Suyus’ (four regions), Antisuyu 
(East region of high Andes and the border of the Amazon region), 
Chinchaysuyu (Northwest coast region expanding to Ecuador and 
Colombia), Contisuyu (West region and the smallest of all), and Collasuyu, 
the South region extending to Bolivia, Argentina and Chile). The Suyus 
connect the Inca royal road system called Qhapaq Ñan used the link cities, 
used for the transportation of goods, troops, and communication between 
these.  

 

Figure 13. Map of the regions of the Inca Empire by the author. 

One of the characteristics that the Inca Empire stands out is the reign of 13 
Inca kings that had a well-organised political and social system with 
Quechua as their primary language. The hierarchical society in the empire 
as evidenced by the following rank, consisting of the Inca king and his 
family, noble and commoners; only the nobles were able to have an 
education and the evidence of their numerical and written manuscripts 
known as ‘quipus’. 

Religion was the prime factor in the Inca Empire as they enforced the belief 
to several gods and goddess, such as Inti (the sun god and most important 
in the empire), Viracocha (creator of all things and all gods), Inca Sapa (Inca 
King believed to be a god), Pachamama (mother earth), Mama Sara 
(goddess of maise or grain), Cochamama (goddess of the sea), Mama Quilla 
(goddess of the moon), Apus (spirits of the mountains), Illpa (god of rain, 
lightning and battles), Pachacamac (god of earthquakes), Vichama (god of 
death), Supay (God of the death and the underworld), and many other 
gods. Through rituals, sacrifices, celebrations, statues and building of 
temples, the Incas showed their worship towards them. After the Spanish 
conquest Catholicism was introduced into Peru and enforced, Christian 
beliefs were imposed on top of the Inca beliefs. 

 

Figure 14. Inca gods by the author. 
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The most important architectural Inca construction is Machu Picchu 
identified as the most influential mountain top citadel constructed by this 
empire that remains to this day. The three aspects that represent the Inca 
constructions are their green terraces, their advanced irrigation system, 
and astonishing constructions with big blocks of stones. 

The Incas had a unique agriculture system that was developed by the 
construction of green terraces on the mountain slopes for the growth of a 
variety of goods like potatoes, corn, cotton and quinoa, and also to prevent 
any landslides from happening.  The circulation of water through canals 
connecting the low and high parts of the terraces and the citadel were ways 
to maximise the use of natural water and controlling the excess of it. 

 

Figure 15. Inca Green Terraces by the author. 

Agriculture was the principal economic activity in the Inca Empire as it was 
the primary source of their productive system with the growth of a wide 
variety of vegetables that were for the consumption of the people and the 
bartering of goods between regions. The Inca agriculture calendars were 
prime to identify the vegetable growing seasons according to the climate 

and cycle of the sun and the moon; for this purpose, Incas developed two 
calendars for day and night-time. 

 

Figure 16. Inca Sun Calendar graph of the main agricultural events and festivals. 
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The Andes is not only known for its rich history and culture but also for the 
variety of ecosystems that is created by the different of altitude levels, 
temperatures, and precipitation that makes the mountains of Peru a place 
full of natural wealth. About 70% of the food consumed in Peru and the 
drinking water source supplied to the city of Lima (the capital of Peru) 
comes from the Andes, showing the importance of this area12. 

The altitude in the mountains of Peru can reach to a height of 6768 meters 
above sea level, with the highest community ‘La Rinconada’ located about 
5100m with challenging cold temperatures, topography, low oxygen, and 
intense ultraviolet radiation. These are the living conditions that people 
from the area and other communities along the Andes of Peru face daily. 
The remote location, poverty, lack of government help and no working 
opportunities are the poor conditions that most of the rural agricultural 
communities are affected. This results in most careers being based on 
agriculture as a tradition passed on from centuries and to this day remains 
as part of this culture.  

How do the people in the Andes live in high altitudes? 

The people of the Andes can live in great heights because of their 
traditional knowledge, life techniques, spiritual beliefs, and respect for 
nature transmitted from generation to generation. 

The studies carried out on the human development of the people who live 
in the heights by experts in archaeology and science have concluded that 
they have been evolving thanks to their special diet. A diet that mostly 
consists of potatoes, maise, quinoa and many other foods have helped 
them adapt to this type of condition, as well as the limited oxygen in the 

 
12 LIMA COP 20 / CMP 10, ‘La Voz de Las Montañas’ (Lima, 1 December 2014), 
page 33. 

environment was causing them to acclimatise to high-altitude hypoxia via 
cardiovascular development13. Also, the use of traditional clothing made of 
cotton and wool and the building of their houses with natural materials 
such as adobe walls with a timber structure and thatched roofs are the 
ways that people live traditionally in the rural highlands of the Andes so 
that they can adapt to the climate conditions thanks to the natural 
resources available. 

The Andes Mountains cross Peru from north to south with elevations 
between 2000 to 5100m, because of the different altitudes, slope exposure 
and the warm tropical weather from the jungle and the cold, dry air of the 
Andes, the temperatures can vary according to the height. The effects of 
this climatic combination cause temperatures to be warm during the day 
and cold at night; it also can drop below zero and have heavy rains 
according to the season.   

 

Figure 17. Climatic Diversity in Peru by author. 

13 John Lindo et al., ‘The Genetic Prehistory of the Andean Highlands 7000 Years 
BP Though European Contact’, Science Advances 4, no. 11 (8 November 2018): 1–
11, https://doi.org/10.1126/sciadv.aau4921, Page 5. 
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2.3 Local Building Traditions, Local Materials 
and Spatial Forms      

The Inca architecture is the culture that represents the Andes of Peru with 
its significant sites, mostly located in the city of Cusco. With its spectacular 
ancient citadel in Machu Picchu, the beautiful green terrace landscapes 
now are protected and part of the main tourist places in Cusco.  

 

Figure 18. Citadel of Machu Picchu by the author. 

The Inca Empire started with a small tribe in 1100 AD with the first Inca 
leader Manco Capac, and on the 14th century became the biggest in the 
Americas until the late 15th century until the Spanish Conquistadors 
arrived. The arrival of the Spanish imposed to be introduced of the colonial 
architecture, Catholicism, the Spanish language, and the Spanish culture, 
causing a conflict with the Incas as the Spanish took all belongings to the 
Incas and eliminating the empire.  

The traditional Inca architecture is known for its buildings made from 
stone, timber roof structure and a thatched roof; its advanced building 
techniques were developed to be earthquake-proof. Also, the design of the 
green terraces helps their agriculture receive the sun’s rays, filter the 
excess of rainwater, and help to prevent landslides. 

After the arrival of the Spanish to Cusco, the layout of the streets and 
plazas remained. At the same time, the religious buildings were replaced 
by catholic churches that had a mixture of Renaissance façade and an 
interior of gothic, Romanesque, and baroque decorations. The central city 
was adapted to be the residences of the elite Spanish people, with Spanish 
Colonial buildings built on top of the Inca stone foundations creating a 
mixture between cultures and architectural styles.  

 

Figure 19. Map of City of Cusco by author. 
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Figure 20. The City of Cusco 

      

 

The elegantly decorated baroque facades, adobe stucco walls, wooden 
balconies and decorated doors and windows, timber roof structure and the 
tiled roof is the mixture of Inca foundations and Spanish colonial 
architecture. Buildings commonly have the layout of a Spanish courtyard 
residential colonial building, consisting of two-levels organised by a central 
patio connecting the interior spaces with the centre of the house with 
arcade porches in both Interior and exterior of the house or balconies and 
windows. 

   

 

The ground floor has one main entrance connecting the exterior with the 
central patio of the house; the interior spaces of the ground floor have the 
communal family spaces all connected to the garden. The second level has 
the family’s dormitories with balconies connecting the areas with a view to 
the central garden. The building has a design that offers a private family 
interior, centralising their activities inside the house. The shape of the 
building gives a sense of safety from the exterior with its enclosed layout 
that maximises the internal spaces and sun access to all these interior 
spaces with the central opening. 

 

Figure 21. The Mixture of Inca Foundations 
and Spanish Colonial Architecture. 

Figure 22. The Spanish Colonial 
Balconies. 

Figure 23. Exterior façade of a 
courtyard building in Cusco. 

Figure 24. The mixture of stone 
arcades and timber balconies. 

Figure 25. Floor Plans of a Colonial Residential Building in Cusco.  
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Further analysing this building typology, the development from of the 
colonial buildings after the Conquest of the Spanish from the Inca urban 
layout, formal and social structure, that their activities also based around 
a central patio helped with the adaptation between both architecture and 
cultures. The unique history in the architectural mixture of the city of Cusco 
shows open spaces, beautiful views, and an imposing colonial culture in 
each of its building’s hybrid architecture, a mixture of Inca and European. 

 

 

The evolution of the Andes architecture is on the economic circumstances 
of the people and the location where they live.  

The houses in the rural parts of Cusco use natural materials and building 
techniques adapted for the living conditions of cold climates and they opt 
for an economical building alternative maximising the use of natural 
resources available from the geographical zone. 

 
14 Wilfredo Carazas A. et al., BAHAREQUE: GUIA DE CONSTRUCCION 
PARASISMICA, ed. Wilfredo Carazas A. and Alba Rivero O., CRATerre 

These are the living conditions of millions of people in the Andes living in 
high altitude areas where in some places there is no electricity and clean 
water. Most rural communities continue with the Inca culture and 
traditions, with simple building techniques with the use of adobe bricks 
walls with timber structures and thatched roofs. 

Most houses consist of a one storey single building with no walls inside and 
all uses provided within the space; other adobe buildings have two storeys 
with interior walls dividing the kitchen and dining from the bedrooms. The 
images 26 and 27 show the development of the typical adobe house 
construction with a more developed building using stone foundations and 
adobe brick walls, timber structure and tile roofing. According to the book 
Guia de Construccion Bahareque Parasismica, ‘the size and growth of the 
home will be based on economic conditions, availability of materials and 
time’14.  

 

(Villefontaine: CRATerre, 2002), https://reconstruir.org.mx/wp-
content/uploads/2017/11/guia-de-construccion-bahareque-parasismica.pdf. 

Figure 26. Courtyard of the Inka Palace Hotel. 

Figure 27.  Adobe house layouts. 
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From a news article, about 50% of houses are made out of adobe in all 
Peru, with the use of different abode building techniques according to the 
cities location with some houses made out of adobe and Quincha walls, 
others of adobe bricks and stone foundations and more robust 
developments of timber structure, Quincha walls, adobe and stone 
foundation. 

    

  

 

Further analysing the layout of the traditional buildings in Cusco, it was 
necessary also to consider the form and layout of the Inca buildings. The 
one storey rectangular-shaped buildings represent the Inca architecture, 
structures built by stone walls, timber roof beams and thatch without 
internal walls and a single entrance. These type of buildings were common 
during the Inca empire, with a variety of layouts of singular buildings, long 
rectangular-shaped building with multiple doors and multiple spaces, and 
an enclosed shaped layout created by a group of buildings surrounding an 
internal courtyard. 

Inca building design was extraordinary with consideration towards the 
placement of their buildings, locating them oriented to the sun with 
windows and doors that had the best views of the sunrise, sunset and the 
citadel. The importance of nature and the environment in their 
architecture is evident by not only the layout, use of materials, allocation 
of builds, but also their lifestyle and beliefs portrayed by this beautiful 
culture.  

The planning of the towns consisted of palaces, houses, working spaces, 
schools, food storage, temples, plazas, connective roads and green 
terraces. The allocation of the buildings has a linear-shaped layout along 
the green terraces of the hillsides creating a multiple level building 
arrangement.  

The Inca architecture uses organic materials such as, stones, timber, and 
straw, materials that create harmony between both the building and 
nature which was essential to the Incas: they were nature-driven and 
maximise all the natural resources from their area. Its advanced yet ancient 
architecture was earthquake-proof design to move with the earthquake 
waves and fall back into place; it has leaned inward walls with rounded 
corners show a subtle and advance building technique.  

Figure 28. Adobe house one floor. Figure 29. Adobe house two floors. 

Figure 30. Prefabricated Quincha Wall Panel. 



 
36 

 

 

 

     

 

Comparing the similarities of the Inca and the Spanish architecture, with 
the use of natural materials and layout of the buildings, most notably the 
Incas had a courtyard layout design known as ‘Inka Kancha’ translated as  
Inca enclosure or Inca courtyard. This type of building layout was used for 
temples, palaces, and resting places for travellers, for family complexes, 
places of work and storage. The courtyard design consisted of the layout 
of separate buildings with a central space enclosed, one main entrance 
with walls guarding the area of the building. 

 

 

Image 31. The layout of buildings in Machu Picchu 

Image 32. Inca houses.  Image 33. Timber roof structure of 
an Inca house by author. 

Image 34. Inca Building Typology   

Image 35.  Chaskawasi - Home of the 
mailman. 

Image 36. Tambo – Temporary 
accommodation for travellers. 
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2.4 Climate, Topography and Site 
 

The Andean Mountains cross the centre of Peru from north to south, 
separating the Coast from the Amazon forest. The climate varies according 
to the altitude and topography slope exposure. There are 11 cities in the 
Andean Mountains that share similar extreme climate and topography 
conditions. This design project aims to study the climate of the Andes of 
Peru, its topography, and the site of the existing CRFA schools of the area 
to identify the challenges for the modular school design. 

The cities in the Andes have a mixture of pre-Columbian and modern cities 
developed throughout the years which share similar seasons throughout 
the year, with warmer temperatures in the north and colder temperatures 
in the south. The rainy season (Summer) lasts from November to April and 
the dry season (Winter) from May to October. During the winter season, 
the tropical sun increases temperatures during the day. However, at night 
the temperatures can drop with possible frosts, especially in the south 
causing colder winters.  

The agricultural season can vary according to where the city is located, with 
an agricultural season that can last for the whole year in some places in the 
north and a few months in others cities more in the south. 

This analysis will compare the temperatures, precipitation rainfall levels 
and wind direction of Cajamarca (north), Cusco and Puno (south). It will 
also analyse the 22 CRFA rural schools located in Cusco, Apurimac, 
Arequipa and Puno. These sites were considered initially in the 
development of the projects concept idea, instead of a modular school 
design idea just for the area of Cusco; the project intends to expand it to 
all the Andes. It will benefit a broader range of schools, especially in areas 

where there is a lack of essential services, low education systems and poor 
school buildings conditions. 

Cajamarca: 

Cajamarca is in the north of the Andes at 2,600m with warmer 
temperatures compared to the southern cities of the region. Analysing the 
temperatures of the area there is low temperatures of 30 C to 70 C and the 
highest of 210 C to 220 C, and average temperatures of 130 C to 150 the day. 
The agricultural season lasts for the whole year round as the temperatures 
are warm throughout the year. 

 

The rainfall per year is about 800mm with the highest precipitation in 
March and lowest from June to August. The rainy season in the north lasts 
longer compared to the south of the Andes, lasting from October to April. 
There are occasional rains from May to September but is minimal 
compared to the rainy season. 

 

The wind direction in Cajamarca is dominant in the east from March to 
October with a high peak percentage of 80%,  the wind direction from the 
west during February to March for six days and in November to December 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Min 0C 70 70 70 60 50 30 30 40 50 60 60 60 
Max 0C 220 210 210 210 220 210 210 220 220 220 220 220 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Prec.mm 100 95 135 95 45 20 17 17 40 95 80 75 810 
Days 12 15 15 12 8 4 3 2 7 9 8 11 106 
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for 2.3 weeks with a high peak percentage of 40% on December. From the 
north, the wind direction lasts for four weeks in March, five weeks from 
October to November and about three months from December to 
February, with a high peak of 40%. 

 

 

Cusco: 

 Cusco is known as the capital of the Inca Empire located at 3,400m with a 
mixture of tropical and cold dry temperatures throughout the year. The 
average temperatures range from 170 to 190 C, with the lowest of -20 C 
during the winter season and the highest of 260 C during summer. The 
agricultural season lasts for 268 days approximately from the 26th of August 
to the 21st of May. 

 

The rainfall in this area is about 700 millimetres per year from October to 
April, with more frequency from December to March. During the dry 
season from May to August there is hardly any rainfall. 

 

The wind direction in Cusco is dominant from the north throughout the 
year with a high peak of 70%. 

  

 

Puno: 

 Puno is in the south of the Andes located at 3,835m with freezing 
temperatures throughout the year. The average temperatures range from 
140 C to 160 C during the day, with the lowest temperature of -40 C and the 
highest of 170 C. The warm season lasts for two months from October to 
December and the cold season from June to July, the rest of the year is cold 
and dry. The agricultural season lasts for 195 days approximately from the 
8th of October to the 21st of April. 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Min 0C 70 70 60 50 30 10 10 20 50 60 60 70 
Max 0C 190 190 190 190 190 190 190 200 200 210 210 200 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Prec.mm 145 135 105 45 10 2 5 10 20 40 70 125 712 
Days 18 13 11 8 3 2 2 2 7 8 12 16 102 

Figure 37. Wind Direction of Cajamarca. 

Figure 38. Wind Direction of Cusco. 
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In Puno, precipitation varies throughout the year, but it has about 700 
millimetres of rainfall per year, and the wetter months are from December 
to March. From April to November it is mostly dry with low chances of 
rainfall. 

  

The wind direction in Puno is dominant from the east from September to 
May with a high peak percentage of 52% on January and from the west 
during May to September with a high peak percentage of 45% on July. 

 

 

 

Topography and Site 

The Andes of Peru is known for its mountains, climate, and altitude levels 
of between 500 and 6,768m. This design project aims to develop a school 
design that will adapt to the variety of these sites, such as weather 
conditions, temperatures, and resistance to natural disasters. Therefore, 
the study of the 22 CRFA schools has helped with the analysis of, the 
variations of the hill levels and the challenges it brings when designing. 

The following image shows two types of analysis, one with the types of the 
topography slope and the second analysis of how the existing schools deal 
with the site and topography. The study of site variations helps identify and 
consider the importance of the adaptability for the design, materials, and 
the foothold of the building to the ground.                                                                      
The first drawing analysis is the study of the 22 CRFA sites in which show 
the topography elevations of the sites divided into three categories, 
consisting of sites with slopes of 20 meters, 10 meters and flat sites. The 
second drawing shows the existing school sites and with a flattened ground 
to allow the buildings to fit in the topography, this to facilitate with the 
construction of its rural location. 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Min 0C 30 30 30 20 00 -20 -20 -10 00 10 20 30 
Max 0C 150 150 150 150 140 140 140 150 160 170 170 160 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 
Prec.mm 150 145 124 42 11 0 3 8 28 33 50 99 696 
Days 18 21 20 5 1 0 1 1 1 1 3 10 82 

Image 39. Wind Direction of Puno. 

 
Figure 40. Types of Topography Slope 

by the author. 

 

Figure 41. Analysis of how existing schools 
deal with the site/topography by the author. 
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CRFA Site Analysis of 22 sites in Arequipa, Apurimac, Cusco, and Puno

 

 

Figure 42. Analysis of Sites 1 by the author. 

 

         

 
Figure 43. Analysis of Sites 2 by the author. 
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The site drawings show the site areas, the number of students and 
teachers, location of school patio, green areas, road access to the site, 
topography levels and the school building footprint. There is a variety in 
the site areas with 23 the lowest number of students and the highest of 
350 students. The bigger the school, the bigger the need for more teachers: 
the lowest number of teachers is seven and the highest is twenty. The 
majority of the sites have a slope of about 10 meters, a central patio and a 
green space, and car access to the site.  

Figure 44. Analysis of Sites 3 by the author. 
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Chapter 3: Precedent Study 
 

 

The precedent study is essential to understand the different techniques and passive strategies used in other school designs to consider the key elements that 
can be helpful for this research project. Therefore, this chapter will study several schools focusing on their modular design, passive environmental techniques, 
approach to the needs of the students and their learning, as well as the spaces layout, weather and topography challenges, structural techniques and use of 
natural materials.
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Figure 46. Map with the location of precedents by the author. 
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3.1 Remote Modular Designs in Peru and South 
America 
This precedent study began by analysing local modular schools in remote 
areas of Peru and South America, to understand better the use of local 
building techniques, the considerations taken towards the necessities of 
the students and the site challenges. 

The precedent design that stood out is the Plan Selva project developed by 
the Group Plan Selva with the support of the Peruvian Ministry of 
Education, to help with the quality of education in the remote areas of the 
Peruvian jungle. The project is a prefabricated school design module to be 
built in different remote areas of the jungle by creating an enriched 
learning environment to encourage the students to study for their future 
and to bring back their knowledge to help their community and jungle.                          
The project addresses the difficulties of education in the jungle where 
there is; low quality of education and a low number of schools. Therefore, 
the development of this adaptable design took into consideration the 
needs of the students, the community, different building locations, 
environmental techniques, use of local materials, and the encouragement 
of local labour for self-building. 

The precedent study inspired the development of this research project 
with the idea to design a modular school that can be adaptable in different 
remote areas of the Andes of Peru with its challenging altitude levels and 
cold climate. There are no examples of existing modular schools in Peru 
and South America with a design that is flexible for all types of topography 
and cold climates. It is common in Peru to use the same school designs in 
different sites without considering its location and topography, and most 
designs flatten the site area instead of aligning the design with the 
topography and surroundings of the site, as well as the use of modern 
materials instead of natural materials. 

Plan Selva ‘Jungle Plan’, Peru 

   

 
 
Location: Peruvian Jungle 
Architects: Group Plan Selva 
Financer: Peruvian Ministry of Education 
Year: 2016 
Type of Project: Modular Schools in Amazonian Villages 
 
The project design’s modular system has five fundamental principles: easy 
assembly, building quality, flexibility, time of construction and climate. The 
open plan layout of the design consists of multiple singular modules 
connected by and terraces with bridges connecting one to the other.  Each 
module maximises the use of the space with its high ceilings and openable 
screens. The design successfully deals with the sites and climate challenges 
by elevating the modules to withstand floods caused by rains and overflow 
of rivers. 

The school’s sustainable design approach complements the natural 
surroundings with the use of natural breathing materials such as timber 
walls and screens for the heat, as well as steel structure holding the pitched 
metal overhanging roof that creates shelter from the sun and rain. 

Figure 47. View of the elevated building 
design. 

 

Figure 48. View of the roof overhang 
structure. 
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Figure 49 shows the schools constructed in Peru with a variety of layout 
typologies fitting to the site’s area and the number of students. This 

design shows the flexibility of the modules and how it can be modified to 
any shape most appropriate to the needs. 

                             

 

  

 

There are three module layout typologies proposed in the shapes  L, X and 
square formed by prefabricated modules, furniture, connectors, 
equipment and alternative systems for water collection, energy,  sanitation 
and prefabricated kitchens customised according to the requirements of 
each school premises.  

Figure 49. Environmental Diagram. 

 

Figure 50. Location of schools built in Peru. 

 

Figure 51. Interior of classroom. 

 

Figure 52. Bridge connections 
between buildings. 

 

Figure 53. Roof construction. 

 

Figure 54. Construction of latrines. 
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The spaces of the modules include: 

• Classrooms 
• Pit latrines  
• Patio 
• Laboratory  
• Kitchen/ Dining  
• Computer Room /  

Library/   
Multipurpose Room 

• Administrative rooms 
• Playground 
• Storage  
• Water Tanks 

The arrangement of the modular kit follows a design process starting with 
the connectivity of the school modules with the green spaces to create an 
interactive circulation for the students with enough shade available from 
the buildings. Secondly, the use of the design modules are layout according 
to the school and site needs; thirdly, the use of local materials and its 
transportation to the site is key to the process and lastly the incorporation 
of the community into the building process for them to learn building skills 
through workshops that would be helpful for their future use and to reduce 
the maintenance of labour costs for the community. 

 

 

 

 

Figure 55. Location of schools built in Peru. 

 

Figure 57. Workshop for building pipes. 

 

Figure 58. Community work for material transportation. 

 
Figure 56. Modular system graph by the author. 
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School in Chuquibambilla, Apurimac, Peru 

  

 
Location: Chuquibambilla, Apurimac, Peru. 
Architects: Paulo Afonso, Marta Maccaglia, Ignacio Bosch, and Borja Bosch. 
Financer: Costa Foundation / Volcafe Foundation / ED&F MAN ChariCo 
Year: 2013 
Type of Project: Modular Elementary & Middle School, Sustainability. 
School Site Area: 4,118 m2 
Design Capacity: 200 students  
 

Mazaronkiari Multifunctional Classroom, Satipo, Peru 

            

 
Location: Satipo, Peru 
Architects:  Marta Maccaglia and Paulo Afonso 
Financer: Costa Foundation 
Year: 2014 
Type of Project: Modular Multifunctional Classroom 
Module Area: 124m2 
Design Capacity: 30 students  
 
• Module used as a classroom and dining hall.  
• Simple design - interior and external connection. 
• Use of local resources 
• Passive systems 
• Use of local resources 
• Timber structure 
• Walls - timber screens and brick walls 
• Concrete floors 
• Zinc roofing 
• Custom made tables and chairs 
• Natural ventilation 
• Communal work 

• Simple design - Interior and 
external connection. 
• Passive systems - solar panels 
• Use of local resources 
• Concrete and timber seismic 
structure 
• Walls - timber screens and brick walls. 
• Concrete floors 
• Zinc roofing 
• Custom made tables and chairs 
• Natural ventilation 
• Communal work 
• Outdoor classes such as agriculture and 
arts and crafts. 

Spaces: 
• Classrooms 
• Restrooms/showers 
• Patio 
• Dormitories 
• Kitchen 
• Laboratory 
• Computer room/library/ 
multipurpose area 
• Administrative rooms 
• Enclosed playground 
• Football court 
• Storage 
• Water tanks 

Figure 59. View of the school patio.  

 

Figure 60. Environmental Diagram  

 
Figure 61. View of the classroom module. 

 

Figure 62. Environmental Diagram. 

 

https://www.archdaily.com/office/marta-maccaglia?ad_name=project-specs&ad_medium=single
https://www.archdaily.com/office/paulo-afonso?ad_name=project-specs&ad_medium=single
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Santa Elena Secondary School, Satipo, Peru 

 

 
Location: Satipo, Jungle of Peru 
Architects: Borja Bosch, Ignacio Bosch, Marta Maccaglia and Paulo Afonso 
Financer: Costa Foundation 
Year: 2015 
Type of Project: Modular High school 
School Site Area: 4,118 m2 
Design Capacity: 200 students  

Santa Elena Residence, Satipo, Peru 

               

      

 
Location: San Martin de Pangoa, Jungle of Peru 
Architects: Semillas 
Financer: 8x1000 Chiesa Valdese, CPS - Comunitá Promozione Sviluppo 
Year: 2019 
Type of Project: Modular Dormitory 
Dormitory Area: 129.97 m2 
Design Capacity: 24 students and 4 teachers 
The dormitory is a sustainable and simple modular design that is an 
addition to the school, accommodating students from 16 communities. 
The design uses natural materials of the timber structure, reinforced 
concrete slab floor and transparent façade to allow ventilation into the 
building; it also and maximises the natural resources with power and 
water storage. The building makes most of the spaces using the 
interactive custom-made furniture creating efficient for students to sleep, 
study and relax. 

• Sustainable design - interior and 
external connection. 
• Passive systems 
• Use of local resources 
• Reinforce concrete structure 
• Timber screens and handmade brick 
walls. 
• Concrete floors 
• Metal roofing 
• Custom made school furniture 
• Natural ventilation 
• Communal work 
• Rainwater collection for bathrooms and 
irrigation. 

Spaces: 
• Classrooms 
• Restrooms 
• Entrance hall 
• Computer room 
• Laboratory 
• Library/ multipurpose area 
• Administrative rooms 
• Enclosed playground 
• Football court 
• Nursing room 
• Storage 
• Outdoor planting area 

Figure 63. View of the school. 

 

Figure 64. Environmental Diagram. 

 

Figure 65. View of the residence. 

 

Figure 69. Section of toilet and water collection. 

 

Figure 66. The girl’s 
room. 

 

Figure 67. Study area 

 

Figure 68. Environmental Diagram. 

 

https://www.archdaily.com/office/borja-bosch?ad_name=project-specs&ad_medium=single
https://www.archdaily.com/office/ignacio-bosch?ad_name=project-specs&ad_medium=single
https://www.archdaily.com/office/marta-maccaglia?ad_name=project-specs&ad_medium=single
https://www.archdaily.com/office/paulo-afonso?ad_name=project-specs&ad_medium=single
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Jerusalem de Miñaro Primary School, San Martin de Pangoa, Peru 

    

 

Location: Peruvian Jungle 
Architects: Semillas 
Financer: Costa Foundation 
Year: 2017 
Type of Project: Modular Elementary & Middle School. 
School Site Area: 1,087 m2 
Design Capacity: 200 students  

 Union Alto Sanibeni School, Tanquin, Peru 

    

 
Location: Tanquín, Peru. 
Architects: Semillas 
Financer: Costa Foundation 
Year: 2019 
Type of Project: Modular Elementary & Middle School 
School Site Area: 985 m2 
Design Capacity: 200 students  

•  Sustainable and interactive 
design 
• Passive systems 
• Use of local resources 
• Concrete and timber structure 
• Timber screens and handmade 
brick walls. 
• Concrete floors 
• Asphalt tile roofing 
• Custom made school furniture 
• Natural ventilation 
• Communal work 
• Rainwater collection for 
bathrooms and irrigation. 

Spaces: 
• Classrooms 
• Restrooms/Showers 
• Enclosed courtyard / outdoor 
 playground 
• Students Dormitory 
• Teachers Dormitory 
• Kitchen 
• Computer/Library/multipurpose area 
• Administrative rooms 
• Enclosed playground 
• Football court 
• Storage 
• Water tanks 

•  Sustainable design 
• Passive systems 
• Use of local resources 
• Concrete and timber structure 
• Timber screens and handmade 
brick walls. 
• Concrete floors 
• Asphalt tile roofing 
• Custom made school furniture 
• Natural ventilation 
• Communal work 
• Rainwater collection for 
bathrooms and irrigation. 

Spaces: 
• Classrooms for Nursery and 
Primary 
• Restrooms 
• Playground 
• Interactive meeting points 
• Kitchen/Communal dining 
• Computer/Library/ multipurpose 
area 
• Administrative rooms 
• Nursing Room 
• Football court a Volleyball 
court 
• Storage 

Figure 70. View of the play area. 

 

Figure 71. Environmental Diagram. 

 
Figure 72. View of the school. 

 

Figure 73. Environmental Diagram. 

 



 
50 

 

Children’s Village “The World’s Best Building “, Brazil 
 

  
 
 
Location: Formoso do Araguaia, Brazil 
Architects: Aleph Zero and Rosenbaum 
Financer: Bradesco Foundation 
Year: 2017 
Type of Project: Modular Boarding Accommodation in Amazonian 
Villages 
School Site Area: 25,000 m2 
Design Capacity: 540 students  
 
The location of the Children’s village is the central region of Brazil with its 
tropical climate and beautiful rainforest. The project design is a boarding 
accommodation that houses 540 students from the secondary level of the 
area with two separate villages for female and male students. The 
architecture of Canuanã School dormitories has been recognised 
internationally for its sustainable prefabricated design with modern 
characteristics incorporating the use of, passive techniques, use of local 
resources, seismic timber structure, natural ventilation, interactive spaces 
and most importantly the complementary relationship of the building with 
its surroundings.  

 

 

The two separate accommodation villages share the identical grand design 
with its location in either side of the school area. The design has a two-
storey open plan layout with a light timber structure holding the light metal 
roof canopy and the use of local materials such as timber and mud bricks 
creating modern design keeping the local architectural traditions of the 
area.  The design has a breathable skin with its perforated thick brick walls, 
timber screen, timber louvres, and with the elevated sloped thin metal roof 
that serves as a sun and rain shade, as well as water collection and energy 
harvesting.  

Figure 74. View of the school. 

 

Figure 75. School patio. 

 

Figure 76. The master plan of the Canuanã School by the author. 
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The plan of the accommodation building has bedrooms on the ground level 
surrounding the three central patios, and interactive areas in the first level 
with enclosed spaces to study and watch television, as well as open-air 
spaces for playing and relaxation in both levels. 

 

 

The dormitories have rectangular modules with five bedrooms 
accommodating six students in every room. Every room has customised 
furniture for students to sleep and store their belongings, toilets, showers, 
and a laundry area offering the students maximum comfort while living in 
the dormitories. 

   

 

    

 

The design and passive systems optimise the experience and the 
functionality of the building relative to the high temperatures of the area, 
dealing with the site’s challenges using traditional techniques with a 
modern twist that makes this design an excellent example for this project 
design.  

Figure 77. Analysis of floorplans.  

 

Figure 78. Dormitory   

 

Figure 79. Interactive area.  

 

Figure 80.  Tv Room.  

 

Figure 81.  Environmental Diagram. 
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3.2 Remote Designs in Other Countries: 
Druk White Lotus School 

  

 
Location: Shey, Ladakh, India 
Architects: Arup Associates 
Financer: Drukpa Trust 
Year: 2015 
Type of Project: Rural School in India 
School Area: 1,776 m2 
Altitude Level: 3,700 m.a.s.l 
Design Capacity: 840 students  
 

The White Lotus School has an excellent sustainable design that deals with 
the high-altitude levels of its remote desert area of Ladakh in India. The 
location reaches hot temperatures during summer and freezing 
temperatures of -30 degrees during the winter with a limited amount of 
rainfall throughout the year.  The school has a self-sufficient design as it 
sits in an altitude of 3,700m, taking influences of local architecture 
characters, site, climate, the community cultural values and the use of the 
natural materials of the area to present a successful school design. 

The master plan of the school divides the areas into two different spaces, 
with one area just for the school and the other for the dormitories. The 
school has 840 students from 4 to 16 years old and offers accommodation 
for 350 students. There are three main study blocks, one for the infants in 
the south-west, primary level in the south-east, secondary level block in 
the north-west, its main entrance on the south-east side, laboratory areas 
and toilets all forming square shape form. The school library sits in the 
centre of the study area, making it the core of the three study blocks. 

 

 

Figure 82. Primary level study area.  

 

Figure 83. Patio area.  

 

Figure 84.  School Layout Analysis.  

 

Figure 85.  Solar Ventilated Latrine Diagram.  

 

Figure 86.  Trombe Wall. 
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The building deals these challenges with the use of passive solar systems, 
such as solar panels, passive techniques of natural ventilation, solar 
ventilated latrines, heat mass materials, glare control and an underground 
water pump. The single-storey structures use timber frames to resist any 
seismic loads with steel connections and cross bracing, mud-brick walls on 
the exterior and a roof combination made from mud and timber. It also has 
an independent timber structure with glazed windows on the south façade, 
this to maximise the heat mass during winter and to allow ventilation 
during summer. 

 

   

 

       

 

The dormitories are on the northern side of the site facing south-east to 
gather solar energy consisting of multiple blocks that form the dormitory 
area with rooms for six students each, also in this area, the solar ventilated 
latrines and dining hall are located to facilitate the morning transition 
routine from their dormitories to the study area. 

   

 

Key design strategies: 

• Passive Solar Heating and cooling systems  
• Solar panels  
• Super Insulation on the roof and walls  
• Airlocks on the Trombe walls 
• Maximising the use of daylighting  
• Natural Ventilation  
• Migration between spaces 
• Ground Water Extraction System 
• Natural Materials 

 

 

 

Figure 87.  Solar panels.  

 

Figure 88.  Air locks on the trombe walls.  

 

Figure 89.  Library.  

 

Figure 90.  Primary classroom.  

 

Figure 91.  Dormitory bedroom.  

 

Figure 92.  Solar ventilated latrines.  
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Naaba Belem Goumma Secondary School 

  

 

Location: Gando Village Community, Gando, Burkina Faso  
Architects: Diébédo Francis Kéré  
Financer: School Building Blocks for Gando Foundation 
Year: Under construction 
Type of Project: Rural School in Burkina Faso  
School Area: 4,800 m2 
Design Capacity: 1000 students  
 
The Naaba Belem Goumma Secondary School is a development of the 
Gando village community by the architect Diébédo Francis Kéré. The 
project focuses on the importance of the people and the land of the village; 
therefore, the design is an additional development part of an urban design 
project produced for the area. The primary purpose of making the project 
community-focused is also to incorporate the community with 
reforestation education and building skills to deal with the high 
temperatures of the area. 
The secondary school houses 1000 students with its innovative mixture of 
modern and vernacular architecture building style. The design has low 
tech, sustainable and low-cost concept that deals with the very high 
temperatures of the area. Passive systems of underground cooling, passive 

ventilation, water collection, and irrigation systems are the primary tools 
used in this project, making it a great example of maximising the natural 
resources of the area to solve the problems of the site conditions.  

 

 

The school’s layout is designed to handle the extreme heat and prevent 
further deforestation and dehydration of the ground, and how the 
architect can develop this design is by creating an enclosed layout formed 
by classrooms, toilets, library, administration area, assembly hall, football 
court, volleyball court, basketball court and a connective central circulation 
spaces to gather the students and space together, it also has influence from 
the community and how their houses are layout. 

Figure 93.  View of the high school.  

 

Figure 94. Green terraces.  

 

 

Figure 95. School plan layout.  
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The environmental system of the school centralises in the green terraces 
that serve as a cooling system to the classroom with a pipe system in the 
terraces for cold air access and agricultural spaces for the students and the 
community. Also, the terraces, the rainwater cistern collects water for the 
irrigation of the terraces and toilets. 

  

  

The classrooms structure has reinforced steel with curved cast-in-place 
walls made of poured local clay mixed with concrete and aggregate, 
concrete floors and double roofing of clay and thin corrugated iron. The 
classroom modules sit in the centre of the roof and external façade 
consisting of timber louvres that serve as a connection between 
classrooms as well as shade for the building for cross ventilation. 

An Extreme Weather School design, Khovd, Eastern Mongolia 

         

               

The design was part of the Mongolian Cool School Design Challenge with 
its innovative environmental design that can withstand the freezing 
temperatures of the area that can decrease to -21.250C during its long 
winter and can increase to 400C in the hottest day of the summer. The 
school structure consists of straw bale and adobe bricks, with a timber 
structure, straw bale insulation and galvanised thin roof.  The southern 
façade of the building has a curtain wall to collect heat from the morning 
sun rays creating an extra layer for heating and ventilating the spaces 
according to the seasons.  

Figure 96. Environmental Diagram.  

 

 

Figure 99. Section of double façade.  

 

 

Figure 100. Ground floor plan.  

 

 

Figure 97. View of the school.  

 

 

Figure 98. Environmental Diagram.  
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3.3 Other Modular Schools: 
Miquelallee school centre, Frankfurt, Germany 

  

A School in a Cold Climate: Hunza, Pakistan 

 

 

 
 
 
 
 

 

 
Location: Frankfurt Germany 
Architects: GMP Architects 
Year: 2019 
Type of Project: Temporary Modular High School and Elementary School 
School Site Area: 19,600 m2 
Design Capacity: 2,000 students  
 

 

In the book, Primary School Physical Environment and Health by Eric 
Dudley and Uno Winblad show a case study with a variety of school’s 
drawings according to the climate conditions of their country. 

The school drawing of Hunza, Pakistan shows how it can withstand freezing 
temperatures during winter and up to 400C during summer. The region of 
Hunza is in the mountain valley of Pakistan with many remote 
communities. The design of the school has a basic shape formed of by 
classroom modules radiating to a central common area, the connection 
between the buildings help the students and the stuff to circulate within 
the buildings without stepping to the exterior. 

The building materials used are reinforced concrete walls for thermal mass 
and earthquake protection, as well as s thick roofs with natural insulation 
and skylights to maximise the daylight as the windows are small to 
maximise the thermal heat of the buildings. The school toilets are in the 
exterior of the school as the remote location of the communities needs 
naturally ventilated latrines.  

• Reusable building 
• Timber modules 
• 350 prefabricated parts 
• 5 to 10 years of time 
usage. 
• Modules construction time 
is reduced up to 60%.   
• Passive systems- reducing 
30% of energy consumption 
(EnEV). 
• Coloured floors to mark 
grades. 
• Facades and floors are also 
prefabricated and assembled 
on site. 

Spaces: 
• Three storey buildings 
• Two internal courtyards 
• Six parallel classes per grade level 
• High school in the west wing and 
elementary on the east wing. 
• Restrooms 
• Playground 
• Kitchen and cafeteria 
• Interactive meeting points 
• Computer/Library/ multipurpose area 
• Administrative area – middle wing 
• Entrance – north wing. 
• Hall area in every block 

Figure 101. School view.  

 

 

Figure 102. Construction of modular. 
  

 

 

Figure 103. Drawing of the school form.  

 

 



 
57 

 

Schools at a High Altitude: the Altiplano, Bolivia 

  

 

 

The book Primary School Physical Environment and Health also show 
examples of building types in the remote areas of Bolivia. The images show 
three different school typologies of one or two classroom buildings, the 
simple module design using the natural materials from the area such as 
sun-dried mud blocks, corrugated iron roofs or tiles and a greenhouse 
connected to the building made out of timber and polyethene. The 
buildings are constructed in high altitudes of 3500 to 4000m with freezing 
temperatures at night and hot temperatures during the day.  

The addition of the greenhouse to some of the school designs is mostly 
because the students grow their food for their daily meals and to sell it as 
part of their school projects, it also serves a sustainable approach to help 
with the building natural heating, collecting morning heat mass especially 
during the winter.  

Summary: 

The precedent study analyses schools from about eight countries, focusing 
on their modular design, passive environmental techniques, approach to 
the needs of the students and their learning, as well as the spaces layout, 
weather and topography challenges, structural techniques and use of 
natural materials. 

These precedent study analyses a broad range number of schools located 
in areas with cold and hot temperatures, to help this project design have 
an influence not only limited to South America but also to include a wider 
variety of examples that can bring potentially universally applicable 
solutions.  

Most of the schools have local cultural influences, and building have used 
traditions that are developed with a modern approach to environmental 
techniques; these approaches recognise the need to develop a more 
efficient building form because good passive building performance in their 
remote locations is a greater necessity than that required by schools 
located in the cities. 

The use of timber structure, natural earth material’s, cultural influences 
and passive techniques of energy, ventilation and water collection would 
be further analysed to fit with the development of this project design as it 
aims to bring together the influence of the precedents to design for site 
challenges and necessities of the school and deliver a modular school 
fitting the extraordinary environmental, cultural, and in particular the 
altitude challenges of the Andes of Peru. 

 

 

 

Figure 104.  School design 1.  

 

 

Figure 105. School design 2.  

 

 

 

Figure 106. School design 3.  
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Chapter 4: Chosen Site 
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Figure 107. CRFA students with the founder of Prorural.  
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4.1 Chosen Site Location 
 

 
Figure 108. Location of the site in the Andes of Peru by the author.  

  

 

 

Community of Occopata 
 

Location: Community of Occopata, District of Santiago, Cusco, 
Peru. 

Longitude: 3.593853oS, 71.974989oW 

Altitude: 3,941m 

Population: 1315 

Area: 69,72km2 

The community of Occopata is a small community located in the 
District of Santiago about one hour away from Cusco city. It is 
known for its vast growth and production of 300 varieties of 
potatoes, breed of animals (guinea pigs, sheep, llamas, alpacas and 
cows) and the cultivation of other agricultural products of the 
area. 

The altitude of the site has variation of ground levels with a lowest 
of 3,050m, medium of 3,330m and maximum of 4,030m.  

Remote communities like Occopata in Cusco face extraordinary 
altitude levels and extreme cold temperatures. These areas are 
identified of extreme poverty as there is scarce help from the 
government, low education standards, working opportunities and 
lack of essential services of water, electricity, medical centres, and 
sewage connections.  
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Figure 109. Existing school site plan by the author.  
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Schools in the Community of Occopata 

The community of Occopata is a slow-growing community with 300 
families inhabiting the area. There are three schools available, a 
kindergarten, primary and a boarding high school. As a small community, 
the number of schools is sufficient for the size of the area, and the 
kindergarten has recently built by the government at the beginning of 
2019. Also, it is important to note that children from nearby communities’ 
travel to Occopata to go to school as there are no schools in their 
communities. 

What is the number of students in the schools? 

1. Boarding High School: CRFA Waynakunaq Yachhayhuasin – 131 
students. 
2. Primary School: Virgen del Carmen 50008 – 75 students. 
3. Kindergarten: I.E.I 216 – 41 students. 
What are the conditions of the schools? 

The schools in Occopata do not have the right building conditions and the 
budget to receive adequate maintenance. Like many other schools located 
in remote areas, the building designs are basic, have cheap materials, and 
the structure is not earthquake nor fitting to the climate conditions of the 
area. The boarding high school and the primary school currently do not 
have the right building conditions, the classrooms furniture is old, and the 
spaces do not fulfil with the necessities of the students and the school 
curricula. All three schools have access to electricity and water is collected 
with tanks or provided by the communal reservoirs. 

What do remote school buildings need? 

There are a few factors that schools lack, but the school needs to provide 
spaces where the students to have a healthy environment for their learning 

and to enrich their education. The school buildings need to be safe and be 
able to maintain their interiors with adequate temperatures and use long-
lasting natural materials of the area not to forget the building traditions of 
the area instead of incorporating cheap modern materials. 

 

 

 

Figure 110. CRFA boarding high school plan by the author.  

  

 

 

Figure 111. Primary school Virgen del Carmen 50008 by the author.  

  

 

 

Figure 112. Kindergarten I.E.I 216 by the author.  
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Figure 113. Location of the schools on the site plan by the author.  
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Analysis of Existing School Building 

 

Figure 114. Analysis of existing buildings by the author.  

  

 

 

Figure 115. Analysis of the spaces by the author.  
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Boarding High School - CRFA Waynakunaq Yachhayhuasin 

Location: Far east side of the community 

Longitude: -13.596122, -71.979174 

School Area: 8,835 m2 

Number of Students: 131 students 

Number of Staff: 10 

School Spaces: 

• Main entrance on the Eastern side of the school  
• 4 Buildings of classrooms – Study area 
• Three buildings for the dormitories – Boarding area 
• Central patios 
• Greenhouse on the North of the site 
• Storage on the South of the site 

Circulation: 

The circulation in the school is mostly in the centre with the main patio 
core of the school where the morning formations and school events 
happen. The students that board to the school walk, take the bus or their 
parents drop them off with a vehicle. As there are students that come from 
nearby communities, the types of transportation and travel time vary. 

Buildings and spaces around the school: 

• The cemetery is on the north of the site. 
• The school’s outer football court is on the northeast of the site. 
• Houses  
• The creek of Occopata is on the eastern side of the site. 

 

Roads: 

There is only one road that connects the community with the school is the 
road to Ancaschaca that is connected to the highway to Cusco city. 

Figure 116. Location of the schools on the site plan by the author.  
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About the CRFA Waynakunaq Yachhayhuasin School

The CRFA Waynakunaq Yachhayhuasin School was one of three first CRFA 
schools built by the non-governmental program ProRural in hand with the 
foundation Codespa in 2002. The school in Occopata was the first boarding 
school to initiate the alternate education system introducing the Rural 
Training Centres in Alternation to Cusco. 

The school is located in the far east side of the community with an area of 
8,835m2 with a total of 7 main buildings, a central patio, a greenhouse, a 
storage area, and three water tanks fully enclosed by a 2-meter brick wall 
fence around the whole site for the school’s safety.  The conditions of the 
school are not as good, as the walls of the buildings have cracks and broken 
windows; it also does not have adequate furniture and school supplies for 
the students.  The small budget implies that the school does not receive 
adequate maintenance, and neither can it provide better school supplies 
to the students.  

The materials used for the construction of the school is a concrete 
structure, brick walls, and tile cladding roof. The school has a basic 
construction, and it is not an earthquake prove because there are no 
building regulations for school; therefore, most buildings have the same 
and worse conditions than this school.  

The essential services that the school has is electricity and the water 
collected in tanks. The community does not have water connections but 
has reservoirs that provide most of the community with water with pipe 
connections done by the locals. 

The boarding school is a mixed-gender school that houses students from 
the ages of 11 to 16,  and they pay a school fee of $70 soles per month (30 
NZD) for their daily meals for the two weeks they alternate to the school. 

Some students travel to Occopata to study as there no school in their 
communities and must walk for hours to reach the school or take a bus if 
it is possible. 

The parents and the community of Occopata play an essential role for the 
running of the school, as in conjunction of the committee of parents and 
the community it is possible to provide the school with a few food supplies 
for the students daily meals, and other small supplies such as furniture or 
school books and supplies.  

From the research of the site, it was not possible to gather the school’s 
detail floor plans of the buildings, but information of the approximately the 
location where the areas are was given by a local. There are four buildings 
where the classrooms and the administration area are and three buildings 
for the dormitories for the students and teachers, and the communal 
kitchen and dining.  

Agriculture is essential as it forms parts of the students learning, there is a 
small greenhouse in the northern part of the school for the school projects, 
but for 131 students, the area is not sufficient.   

The circulation in the school is mostly in the patio area connecting the 
buildings; also, there are connective paths between the dormitories 
buildings to connect these areas. The patio is the core of the school as it 
serves as the main communal area of the school where the morning 
formations happen for notices and singing the national anthem, and for 
school events.  
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Figure 117. School’s entrance by the author.  

  

 

 

Figure 118. School’s fence wall by the author.  

  

 

 

Figure 119. View into the school by the author.  

  

 

 

Figure 120. View to the entrance of the school by the author.  
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Site’s Altitude and Ground Elevation Analysis 

 

 

The school has a slope of 12 meters raising from the east to the west side of the site; the existing school’s buildings are elevated to fit the topography with 
its building on the northern side placed to the lowest level, and the buildings are more elevated to the south where the highest points of the site are. 

Figure 121.Site’s Altitude and Ground Elevation Analysis by the author.  
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Site Analysis 

 

The analysis shows the site’s sun position and wind direction percentage during summer and winter, giving information to the changes between the seasons.  

Figure 122. Site Analysis during summer and winter by the author.  
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Chapter 5: Design Process 
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Figure 123. CRFA student and mother with the animal breeding project at home.  
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5.1 Design Brief 
 

This design project will deliver an adaptable modular school design for 
remote areas of the High Andes of Peru that integrates the alternate 
education system of the CRFA schools to deliver a design that would 
benefit the growth and the development of education in agricultural 
communities. It will also focus on the poor agricultural communities, 
extraordinary environmental site challenges, use of passive strategies and 
techniques, and influences of traditional architecture. 

The research project will analyse and explore ideas to deliver a design that 
will enhance the school learning environment of these areas presenting a 
new way of school designs for the High Andes. The modular design will 

include a variety of module size studies that can be flexible to different site 
locations; using influences of cultural and traditional building techniques 
to respond to its location.  

The necessities of the schools in remote areas include warm environments 
during the winter, secure buildings with long-lasting natural materials, 
spacious classrooms with morning sunlight, water and electricity storage 
to reduce school running cost, communal areas, agriculture area for 
student projects and school customised furniture that would fit the spaces 
and needs of the students 

The design will provide architectural solutions for the school’s efficiency 
with the use of passive strategies and techniques that would maximise the 
natural resources by enhancing the way schools are designed in Peru.  

It would also improve the spaces and circulation of the school compared 
to the typical schools in Peru were these are not considered, but rather are 
designed around the low budget possibilities and in some cases schools are 
built-in different time frames. 

The design will ensure a healthy, safe, and interactive environments with 
areas that would enrich the learning of the students, with productivity for 
the teachers and bring the community together. The design aims to have 
communal areas where students can interact and learn from each other, 
such as mix-use classrooms, library, enclosed patio for different activities, 
green terraces to carry their agricultural projects and dormitories with 
small group rooms. 
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Figure 124.  Project focus graph by the author.  
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5.2 Design Space Requirements and Considerations 
 

The areas of school requirements are based on the analysis of the 22 
CRFA school sites, the chosen site, and precedent studies, which are: 

• Modular school to accommodation for 200 students 

• One classroom per grade for 30 students (5 grades). 

• Mix use classroom 

• Workshop  

• Library 

• Kitchen and dining hall 

• Communal hall 

• Enclosed main patio 

• Girls dormitory 

• Boys dormitory 

• Handicap dormitory 

• Teachers dormitory 

• Toilets and showers 

• Green terraces – for student’s agricultural projects 

• Interactive spaces 

• Car access to the site - food delivery for the school and visitors 

 

The considerations for the spaces are essential to this project as it will 
define the areas of the school. 

• Modular design that would adjust to a different site and school 

necessities. 

• The use of the enclosed patio for the connection between 

buildings. 

• The patio that serves as a central meeting point. 

• Flexible enclosed patio for recreational activities, morning notices 

and school events. 

• Connective paths between buildings. 

• Healthy study environments with sufficient room space. 

• Secure learning environment (enclosing the school) 

• Interactive spaces 

• Flexible classrooms for solo and group work. 

• Recreational spaces 

• The connection between the interior and exterior. 

• A variety of modular size buildings to create different space 
transitions. 
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Considerations about the CRFA Schools (Rural Training Centres in Alternation) 

 

 

 

 

 

 

 

 
 
 
 
Education System: 
 
• Boarding School 
• Productive circle between the student, family, and the community     
for the growth of the community’s future. 
•  The students alternate for two weeks to the school to focus on 
their academic education. 
• The students return home for two weeks to develop their 
agricultural project with the support of their parents. 
• The students develop a small business project to generate their 
own money and help their families improve the way they handle their 
agriculture and to invest in their tertiary education or their own business. 
• Communal support for the school management, site location, and 
providing the school with food, furniture and other essentials needed. 
• Public/private school. 
 

 

 

 

 

Figure 125. Productive circle of the community by the author.  
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School Water Necessities: 

The proposed design aims to have a modular school that would collect 
enough water for the time that the students alternate to the school (five 
months per year), calculations of water usage for the whole year will also 
be analysed to have the possibility of having two groups of 200 students 
study per year. The community of the proposed design does not have 
water connections; therefore, water collection is essential to the design. 

The calculation for the school to run the whole year 

• 50 litres/per person/ per day  

• School year from March to December. 

• An estimate of 400 students per school 

• Local rainfall 712mm/ per year 

Calculation: 

200 students x 50 litres 

= 10,000 litres or 10 m3 per day. 

Calculation per month: 

10,000 litres x 30 days 

= 300,000 litres or 300 m3 per month. 

Calculation per year: 

300,000 x 10 months 

=3,000,000 litres or 3,000 m3 tank. 

The calculation for the school to run five months 

• 50 litres/per person/ per day  

• School year from March to December. 

• An estimate of 200 students per school 

• Local rainfall 712mm/ per year 

Calculation: 

200 students x 50 litres 

= 10,000 litres or 10 m3 per day. 

Calculation per month: 

10,000 litres x 30 days 

= 300,000 litres or 300 m3 per month. 

Calculation per alternation period: 

300,000 x 5 months 

=1,500,000 litres or 1,500 m3 tank. 

School Energy Necessities: 

The design also aims to store sufficient energy for the school to run 
throughout the year to minimise energy costs; the use of solar panels will 
be essential to provide the school with electricity and warm water for the 
showers. 
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5.3 Design Principals
 

The design principals define the main elements in which the design will include. 

 

 
Figure 126. Design Principals by the author.  
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5.4 Exploring Building Forms from Precedents

 

The design process began with exploring building forms of the precedent 
buildings studied. 

The study began by analysing the form of a traditional courtyard that has a 
fully enclosed building and a central patio, and this was later further 
analysed with considerations of to the modular design how this can be 
archived. Using the same methodology of the enclosed design form was 
found in the Inca architecture with one storey singular buildings 
surrounding a central patio, mostly used as temples, palaces, and resting 
places for travellers, for family complexes, places of work and storage. 

 

Other forms explored was the German school form consisting of two long 
buildings parallel to each other and a central enclosed patio, the buildings 
are usually of two floors. The Pakistan school form with singular buildings 
is placed to radiate to a central enclosed area to maintain the spaces 
connected to maintain the heat within the spaces. The buildings are placed 
to maximise the sun position for morning light and heat mass. 

The Druk White Lotus School has a central area with its library in the centre, 
creating it the core of the school with interactive spaces surrounding it for 
the children to play and socialise. It is important to note that the school is 
divided into two areas, the school and dormitory areas shown in its layout.Figure 127. Precedent building forms by the author.  

  

 

 

Figure 128. Inca building form by the author.  
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5.5 Central Patio  
 

A central patio, a connection between spaces is an element that can be 
seen in most of the precedents previously studied, as well as in Inca 
architecture. Therefore, the design aims to use the influences from 
precedents and traditional Peruvian designs, such as the CRFA school 
designs were central patios are the core of the school were school 
important activities happen. 

How can the central patios provide the school’s needs and the space 
required for the daily activities? Such as: 

• Assemblies 
o Daily formations for notices and singing the national anthem. 

• Gatherings 
o Outdoor classes in the courtyard and communal activities. 

• School events 
o Special celebrations 

• Recreational areas for students 
o Seating, lunch area, relaxing areas, playing areas, and others. 

• The connection between the units – internal connection 

Exploring further the idea of interior patios to have a design that would 
fulfil with the requirements needed, amphitheatres came across during the 
design process and how these can be incorporated into the project design 
to create an area where the daily activities can happen as well as providing 
areas were students can sit and interact.  

There are different forms of Amphitheatres with raised seating and a 
central focus to the stage, with round and half-round shapes, and this is 
explored with the following drawings. 

 

 

 

Analysis of student formations in the morning before class, a particular 
type of formation is followed by students lining up according to der grade 
and looking up to the stage or front area where teachers will be delivering 
morning notices. 

 

Figure 129. Amphitheatres forms by the author.  

  

 

 

Figure 130. Student formation study by the author.  
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6.6 Module Layout Study 
 

 

 

 

 

The module layout study was developed by the exploration of buildings 
forms and the necessities of the project design raising the question, how 
modules can be placed to provide safety, and connectivity between 
spaces and energy and water collection? 

The following are ideas of layouts presents possible solutions to the site 
challenges with the following. 

• Singular modules around a central patio. 
• Single roof for energy and water collection. 
• Fully enclosed shape for safety.  
• Pergolas for connection and roof protection from sun and rain. 
• Connective bridges and between the buildings for connection and 

circulation of the school. 
• Linear layout buildings with multiple patios.  

These drawings show different modular layout possibilities, which will be 
further explored along with the design progress by putting these ideas into 
practice in the chosen site location with the use of drawings and modules 

 

 

 
Figure 131. Module layout study by the author.  
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5.7 Exploration of Modules in Different Topography Levels 
 

 
 

It was important to analyse how modules would be placed according to the topography levels and the visual effect it would create to the site. The drawing 
study helped explore the different possibilities, especially with slopes as the chosen site has a slope of 12 meters, influences of Inca architecture and local 
buildings of the area are very useful to understand how buildings are located gradually following the topography and creating a harmony between the 
building with the landscape. 

Figure 132. Exploration of modules in different topography levels by the author.  
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5.8 Materials and Building Structure
 

 

The use of local materials is key for this design project as it intends to make 
most of the natural resources available.  The materials that would be used 
are a light timber structure for easy transport and walls made of adobe and 
straw for mass heat. There are different adobe colours available in Cusco 
in which will be used for this project to give the school an organic feeling. 
The Quincha walls would be considered for the design development as it is 
locally used for building as the structure is earthquake-prone, can be 
assembled on-site, and it is easy and fast to install. 

 

 

Figure 134. Adobe colours available in Cusco.  

  

 

 

Figure 133. Material and building structure by the author.  

  

 

 

Figure 135. Prefabricated Quincha wall panel.  
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Module Structure Ideas with Heat Mass Elements 

 

Exploration of Module Shapes 

 

 

The exploration of module structure with the use of the greenhouse 
heating system was the initial approach towards the design as it would also 
add a space between the building the exterior with interactive possibilities 
for its use. The advantages of this system are to collect the sun heat during 
the day, and the warm air flows into the interior with the use of small 
openings or windows and the window roof for cold air access for 
ventilation.                                                                                                                                               
The exploration of different shapes helped gather different shapes in which 
this system can be effective with a modular design.

Figure 136. Heat mass structure drawings by the author.  

  

 

 

Figure 137. Exploration of module shapes with the use of the greenhouse heating 
system by the author.  
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5.9 Passive Technologies
Direct Heat Gain 

 

 

 

 

 

Ground Source Heat Pump 

 

 

Water Collection 
Figure 138. Direct heat gain drawing by the author.  

  

 

 

Figure 139. Solar air heating panel drawing by the author.  

  

 

 

Figure 140. Ground source heat pump system drawing by the author.  

  

 

 

Figure 141. Rainwater collection drawing by the author.  
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5.10 Developing of Initial Design Ideas 
 

 

Exploration of the enclosed patio area idea with different shapes and roof pitch for water collection, showing that the hexagon is the successful shape as its 
modules can be placed around it, making use of most of the space. It can be rotated to fit the site and sun position for daylight access to the interior.   

Figure 142. Exploration of design ideas by the author.  
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5.11 Space Arrangement 

 

 

The drawing above shows the development of the space organization 
compared to the initial ideas shown in figure 142 were the dormitories 
where located on both sides of the area with the classrooms and dining hall 
on the top and a central entrance in the bottom. 

The space arrangement was developed through the finding the shape of 
the enclosed patio and taking into consideration the chosen site area, this 
to layout the spaces needed for the school surrounding a central patio and 
to calculate the measurements of the spaces for the modules. 

The developed space arrangement can be seen in figure 143 with the 
spaces placed to the direction of the site, dividing the student's dormitories 
on the north, the study area on the west, communal areas on the east and 
teachers dormitories on the south side of the site. The green terraces are 
allocated on the south-west side of the site as it is the highest point of the 
site and close to the study area.  

Exploration of modules sizes and placing on-site according to 
topography levels 

 

 

The exploitation of ideas shows the elevation of modules ascending 
following the slope of the site and the central patio cutting in the central 
space of the site for access from the lowest level of the site which is the 
entrance located on the east side. The idea of enclosing the central patio 
was to provide shelter space that connects the areas because of the cold 
temperatures, rain, and to maximise the use of the roof for water 
collection. The enclosed patio structure aims to be made from timber and 
polycarbonate wall cladding to maximise the day sunlight of the space. The 
design has not been fully developed; however, inspirations of existing

Figure 143. Space arrangement ideas by the author.  

  

 

 

Figure 144. Exploration of modules and the enclosed central patio by the author.  
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enclosed central patios have been analyed to develop a design that would 
fit to the necessities and conditions of the space. 

 

 

 

5.12 Further Exploration of Ideas with Models 

 

 

 

Figure 147. Model 1 by the author.  

  

 

 

Figure 148. Model 2 by the author.  

 

 

Figure 145. Enclosed patio of the Gallery of a Scaffolding system for a temporary facility, 
Paris + Toral Architects. 

  

 

 

Figure 146. Enclosed patio of the Gallery Pavilion- Milan Expo 201, Studio Arthur Casas + 
Atelier Marko Brajovic. 
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Foothold Techniques for Timber Structure Study 

 

Figure 149. Model 3 by the author. 

  

 

 

Figure 150. Model 4 by the author. 

  

 

 

Figure 151. Model 5 by the author. 

  

 

 

Figure 152. Foothold techniques for timber structure by the author. 
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5.13 Designing from the Interior to the Exterior with Drawings
  

The process for the development of the design started with the exploration 
of the form of the modules and the shape of the enclosed patio, taking into 
consideration the spaces needed in the school for the development of the 
layout of the areas to fit the site. 

After developing an idea on an approximate area for the spaces, the 
process of the module design interior to the exterior began with a series of 
drawings with measurements calculating the use of the area providing 
enough space for the dormitories and study area. The drawings show the 
different possibilities of module sizes according to the student number 
inside a classroom and dormitory bedrooms.  

To maximise the dormitory bedrooms, it was important to custom made a 
design for the bedroom for the students to sleep, have a closet area and a 
desk with shelves to keep their schoolbooks. The areas were developed, 
keeping in mind that they would alternate for two weeks to the school and 
the space necessary for the time they alternate is being provided for them. 

Drawings of the classroom were developed for 30 students or more per 
grade, exploring the idea of singular desks. They joined desks for group 

work, an estimation of the minimum space of the classroom was necessary 
to create a boundary when designing for the spaces to have good and 
comfortable environments for the students and teachers. 

The study area was developed to be a 2-storey module that includes five 
classrooms, a mixed-use classroom, and a library. Other additions such as 
toilets and stairs would be further developed along with the design 
development.  

The teacher’s dormitory drawings show a bedroom per teacher with a bed, 
closet area and a desk, space also includes a small kitchen area and toilets. 
The modules can be adjusted according to the number of teachers, as well 
as the administrative area which have a similar layout of the area that 
would have offices rooms, small kitchen area and toilets. 

The drawings will help with the construction of the design using 3D 
modelling to get a better view of the concept idea’s layout, size of the 
spaces, size of the modules, materials, connectivity of the spaces, 
circulation and passive techniques. 
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Figure 153. Site analysis with ideas of entrance and module layout by the author.  
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Figure 154. Students dormitories and classroom planning and furniture design by the author.  
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Figure 155. Teachers dormitory space planning drawing by the author.  
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Figure 156. Study area building design and planning by the author.  
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5.14 Design Concept 

 Figure 157. Concept idea by the author.  
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Elevations 

 

 
Figure 158. Elevations of design concept idea by the author.  
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Space Arrangement with Further Development with the Use of Interior Space Drawings 

 

 Figure 159. Progressive ideas from interior space drawings by the author.  
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Module Typologies 

 Figure 160. Design module typologies by the author.  
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Design Application on Site 

 
Figure 161. Design application on-site plan by the author.  
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Allocation of Spaces 

                 
Figure 162. Allocation of spaces on the plan by the author.  
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View Inside the Student Dormitories with Custom Made Furniture 

 

 Figure 163. View of student dormitories by the author.  
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View of the Classrooms 

 
Figure 164. View of classrooms by the author.  
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Chapter 6: Conclusion 
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This project investigates the issues relating to architecture that emerge from the problem of the ‘alternate’ systems for rural education used in the High 
Andes, where traditions in families require children and young people to contribute to their agricultural way of life. Students at these rural schools need to 
live at the school for short periods, rotating every two weeks with a two-week period working with the family at their homes. The central government neglects 
education in these communities. Schools, therefore, need to be provided largely by the efforts of the communities themselves. This project offers the rural 
community the benefits of modular site planning, building design and construction, and repeatable building forms. 

The study has looked at educational buildings in similar contexts elsewhere, to give information to the project by researching into the architecture of typical 
solutions. Sustainable strategies became central in the course of this research: schools like these should be as self-reliant as possible for energy, water supply, 
and material resources. To test the concept of modular design, the site planning of twenty-two possible sites were considered, and plans were developed. 
This design process refined the ideas that are most practical for the stated function. A site at Cusco was chosen to demonstrate the application, which 
proposes the group of modular blocks, with resolution in the design of the main issues of security, of expression of the community of the school, and the 
primary educational functions within the slope and boundaries of the site. 

The project seeks to solve the educational structural problem in the High Andes by proposing an architectural design that can benefit the growth of agricultural 
communities while maintaining their typical customs and traditions of the Andean region and serving as an example to other places and communities that 
have the same characteristics. This project has taken into account the extraordinary environmental challenges such as a very cold climate, heights that exceed 
3000m (which affect oxygen level), the limitations of access and communications, and topography and ecologies typical of the Andes region. 

With the design, the aim is for students to have a welcoming environment to study, develop and learn within their unique cultural identity. 
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