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Abstract 
Earth science and natural disaster are relevant topic in the frame of geosciences education; volcanic 
eruptions, wildfires, flooding, tornados, are few examples of natural disasters which are regularly in the 
news and grab kids' attention.  

While there is a range of educational resources to communicate natural hazards for scholar age 
children, when we explored educational material, for pre-scholar kids (3-5 years) we found limited 
material available.  

To contribute in filling this gap we have been exploring playful approaches to be used to let kids 
familiarize with volcanoes. In fact, play not only has a unique impact in human adaptation and is able 
to transform behaviour, but for children is the main way to learn. It creates iterative connection with 
environments and significances.  

We focused on "object play" approach and identified two activities: one based on creating an origami 
volcano and a second one on a colouring volcano landscapes. 

The GeOrigamiLab "Paper Volcanoes Laboratory" (PVL) has been tested in one school (2017) and 
within two public engagement events (2016 and 2018) total of 180 children (3-5 years).  

Following the positive feedback and comments from educators, colleagues and parents as well, we 
have realized a structured GeoOrigami volcanoes toolkit here presented, to be used as educational 
tool to engage and get pre-scholar children excited about our explosive Earth. 
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1 INTRODUCTION   
Natural hazard such eruptions, wildfires, flooding, tornados are fascinating geosciences topics which 
are regularly in the news and appeal kids fantasy.     

When it comes to volcanoes, Italy, is a country with 14 volcanoes including 3 active as mount Etna   
Stromboli and Vesuvio (Vesuvius) volcanoes  which are very popular for their spectacular eruptions as 
often pictured on social media and TV.  

The National Institute of Geophysics and Volcanology (INGV) is a government research institute which 
its Third Stream focuses on public, media, educators engagement to be realized by conducting a 
range of experiments within public events (e. g  “European Night of Researchers”, "Open Science day"  
[1] ,promoting activities in in-house museum and producing educational material focussing on the 
concept that preparedness is the best way to live with and to mitigate  the impact of natural disasters 
on affected people [2]. 

We researched the educational material available of line and on literature and discovered that limited 
activities  are designed to engage pre-scholar children (3-5 years in  a range of European countries)  
on geophysics concept .  Even in the very recent " Pedagogy of Volcanology" session of the last 26 
September 2018 “Cities on Volcanoes” conference (COV18) activities focussing on pre-scholar kids 
were absent [3].  

To fill this gap we have been exploring a range of playful approaches which, for children is the main 
way to learn by creating iterative connection with environments and significances [4].  

We started by focussing on "object play" approach and identified two activities: one based on creating 
an origami volcano and a second one consisting in  colouring volcano landscapes. 

The activities have been tested in two frameworks: at school and at public engagement events. Both 
activities have been lead by researchers of INGV. 
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The first test has been carried out on 2016 at the Museo di Rocca di Papa (Rocca di Papa Museum). 
Following the positive feedback of the activity then has been included in a larger pilot project at a 
school in spring 2017. The “Paper Volcanoes Laboratory” (PLV) was in the framework of a pre-school 
volcanoes and earthquakes educational large project that involved 5 classrooms (3-6 aged kids), 8 
teachers, 5 researchers and 1 technician by National Institute of Geophysics and Volcanology (Istituto 
Nazionale di Geofisica e Vulcanologia - INGV [5]. 

The PVL activities were proposed to kids as break time between fairy tales laboratory on the myth of 
Efesto and the manual laboratory on volcanic subject.   

In this work we describe the steps and the methods that lead us to initiated a Paper Volcano 
Laboratory and create a GeOrigami-volcanoes toolkit. 

2 METHODOLOGY 
The GeOrigami "Vulcani di carta" laboratory is an experience based project that trough positive 
feedback and over the last 4 years of experiences, has been translated into a practical educational kit 
for educators, researchers, parents and kids.   

The design of the learning activity has followed the following steps: 

• Two activities have been identified and tested: one based on creating an origami volcano and a 
second one on the colouring volcano landscapes. 

• The activities have been tested over 3 years in two contexts: 1) pre-scholar up   5 years and 2) 
public engagements events delivered by researchers of INGV 

• The obtained feedback has been used to design a toolkit in two options: a guide for researchers 
and associations who carried out consistent general public engagement events on geosciences, 
and a second one for teachers and parents  

• The effectiveness of the design and learning outcome has been empowered by applying the 
incredibly valuable recipe as proposed by Paul Ginnis [6]. 

2.1 Why Origami? 
Origami is a Japanese form of art which allows to obtain 3D  sculptures starting from a piece of paper.  
Besides being a playful activity, the origami involves geometric and symmetry concepts which 
positively affect manipulation skills [7] and have been proved to improve geometric concepts and  3D 
visualization [8]  and   to help children  connect their implicit understanding of relative size with the use 
of more effective strategies for size comparison [9].   

What amazed us is the scalability of an origami from very simple shape to very much complicated 
sculptures to make.  For this reason, the activity was considered promising to engage the kids. 

2.2 Why colouring? 
Colouring activity has been proved to have multifaceted benefits including bringing a sense of calm 
and anxiety reduction. The aim of using the coloring in this context is to give children a time to relax 
while still learning by colouring Italian volcanoes themed landscapes [10]. 

2.3 The recipe 
To mark the pedagogical and learning outcome of the activity we have adopted the exceptionally 
valuable approach of Paul Ginnis [6] and his recipe to shape our idea into the learning principles 
behind our ambitious project   

We compared our model against the ingredients of the recipe that Paul Ginnis proposes to realize  an 
effective learning experience.  He suggested 7 ingredients which are the planning purposes (Thinking, 
Emotional intelligence, Independence, Interdependence, multi sensation fun, Articulation) and 4 
additional factors named contextual characteristics which includes: the communication of the optimum 
and high expectations, the creation of a conducive physical environment, accommodate diverse 
learning styles, the preservation and enhancement of students'  self-esteem.  
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2.4  The volcano paper laboratory toolkit concept 
As our goal consisted in providing educators teachers and researcher of a set of learning activities 
highly engaging and easy to perform we need to split the initial idea in three toolkits: a guide for 
executing the Volcano Paper Laboratory in the frame of public engagement events, a guide for 
teachers, and finally  toolkit for parents and educator.  

2.4.1 The Toolkit- guide for public events   
The guide for public engagement events focuses is a manual which guides through any steps it is 
needed to realize the laboratory in any context. 

1 It is very practical and cover diverse areas such as: aim of the educational activity, check list of 
the materials that is needed and resources. 

2 In addition we have realised an infographic (Fig.1) with basic information about volcanoes to 
help to kick off, the instructions to realize the origami volcano and a range of colouring 
volcanoes template to be printed. 

3 A video and a step by step guide is provided as self-teaching tool to be used to learn how to 
make a simple origami volcano when an in person training is not possible. 

4 A session is dedicate to the preparation of the space where the children are welcomed and 
providing tips and suggestions. For example, using coloured mat to delineate and create a 
relaxed area were the children could sit taking their shoes off was very much preferred 
compared to an initial experience at the Rocca di Papa museum, where the activity was 
undertaken in a room organized with desks and chairs. 

2.4.2  Toolkit for Teachers    
The toolkit for teachers was developed having in mind the needs of both teachers and children in the 
school.  

It is composed by: 

1 The infographic, the instructions for realizing the origami volcano and lots of resources including 
links to free templates for colouring volcanoes.  

2 The teacher's kit which provides the purposes, the particulars, the room layout suggestions and 
instructions on how to realize the paper volcano laboratory, the motivation and the variations 
synthesized in an handy 2 pages A4 inspired by the Ginnis'  toolkit.  

2.4.3 The toolkit for Kids 
The toolkit for kids consists of a 2 A4 double sided pages, with the infographic to be read by parents, 
the instruction for the origami realization a template of origami paper to be printed for the pdf version 
of the kit. The paper copy will have 5 origami paper sheets. In addition lots of resources and link to 
template for colouring scenes are provided   

The three toolkits are available in both Italian and in English language. 

3 RESULTS 

3.1 Paper volcanoes Laboratory experiences 
The paper volcanoes Laboratory has been tested in a range of contexts including museum, school 
and in house public engagement events. The experiences and the positive feedback have motivated 
us to expand and improve the educational and learning experience 

3.1.1 Rocca di Papa Museum 2016 

At the Rocca di Papa museum the children age was various and we noticed that interest was showed 
from kids younger than 5 years. We noticed that all the kids were very happy to bring their own 
origami volcano at home.  A member of staff from a no-profit cultural association asked us to teach her 
how to make the volcano origami and INGV staff engaged in other activities wanted to learn as well 
(Fig.2). These make us think for the first time to stress the age range below 5 years and to make a 
guide to be used by instructors. 
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Figure 1 infographic in both  Italian and English version which is part of the toolkit. 

3.1.2 School:  Istituto Comprensivo Largo Oriani - Francesco Crispi 2017 
The testing of the paper volcanoes laboratory in pre-school framework showed us the impact in term 
of stress release that the coloring activity played as a large number of  25 children for each laboratory 
session for a total of 4 sessions in a day was involved. Furthermore we noticed that both lab’s 
activities allowed kids to make choices which added value in term of the contextual characteristics. For 
example they could choose the color of the paper and the volcano template to colour (Fig. 2). All 
children were very happy to have their origami volcano and colored drawing volcanoes to bring at 
home as memories of the laboratories experience [5]. 

 
Figure 2.  Example of origami volcanoes and volcanoes painted scenario. 

3.1.3 INGV Open Day 2018 
The latest experience was carried out at the INGV headquarter in Rome within the INGV Open Day on  
spring 2018 at the INGV headquarter in Rome. This is a big event during which the general public, 
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families and children can visit the open laboratories, the earthquakes surveillance seismic room, make 
experiments, attend seminars and talk with scientists. 

In this occasion we consolidated the intention to realize a guide for staff. In fact 3 days before the 
event we had fully booked the Paper Volcanoes Laboratory was planned to run 2 afternoon sessions, 
up 15 kids each and trained 3 volunteering INGV scientific staff to help us on the day. However due to 
the large request on the day we managed to accommodate 2  short extra sessions for a total 44 kids.  

Appreciations was demonstrated by numerous happy faces post-it (Fig. 3) 

 

 
Figure 3. On the top INGV staff learning how to make paper volcanoes; on the bottom kids at the pre- 

school and positive feedback from the INGV Open Day.   

3.2 Evaluating the quality of the lab's ingredients 
Based on the experiences and the both direct and indirect feedback from children and teachers, we 
have evaluated the performance of the PVL by using the criteria proposed by Ginnis [6] in terms of 
achieving planning purposes and  

Tab. 1 shows how the two activities consisting in the origami volcano and the coloring volcanoes 
landscapes against the 7 planning purposes ingredients to realize an effective toolkit strategy. We can 
notice how both activities respond positively to the whole criteria. 

Table 1. Planning purposes: what the activity is designed to achieve 

Activity 1  
Origami Volcano  

Score  Activity 2 
colouring Volcano landscape 

Score 

Thinking  ∗∗∗∗∗ Thinking  ∗∗∗∗ 

Emotional intelligence ∗∗∗ Emotional intelligence ∗∗∗∗ 

Independence ∗∗ Independence ∗∗∗∗∗ 
Interdependence ***** Interdependence ∗∗∗ 

Multi sensation ∗∗∗ Multi sensation ∗∗∗∗∗ 

Fun ∗∗∗∗ Fun ∗∗∗∗∗∗ 
Articulation ∗∗∗ Articulation ∗∗ 
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The PVL covers very well the contextual characteristics as well: 

1 Communicate optimism and high expectation is reached by using simple chear concepts that 
children can easily understand. the challenging tasks  of following origami instructions are 
achieved by allocating 1 instructor for up 5 children. 

2 Creation of a conducive physical environment has been crucial in public engagement events. In 
fact creating an children friendly area delimited by coloured mats has been preferred compared 
to a more traditional desks & chairs room layout.  

3 The accommodation of diverse learning style is accomplished by using both posters, infographic 
and narrative style speaking, questioning.  

4 The preservation and enhancement of students self-esteem is reached by setting rules, 
providing help to assure kids toe accomplish their tasks and supporting a sense of achievement 
by realizing their own volcano to take at home. Finally but most important for them, having fun!  

4 CONCLUSIONS 
In this paper we have described the motivation, the  conception process and testing phase which lead 
us to realise a Paper Volcano Laboraoty to let pre-scholar kids to familiarize with volcanoes . We have 
specifically targeted the age window between 3-5 years as limited playing educational material has 
been found. 

We have described the experiences we have run and the obtained results in term of attendance, 
appreciation and learning.  

As we want to make the PVL toolkit globally available we have designed it in   3 options: 1 the toolkit- 
guide for public events,, 2 the toolkit for teachers and  3 the toolkit for  Kids. 

We are working on the GeOrigami website (https://sites.google.com/ingv.it/georigami-lab) which 
allows us to make the PDF version of the toolkit available on request both in English and Italian 
languages.  

We are looking for funding and open to collaborations to expand the concept todiverse natural 
hazards.  
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