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Disclaimer 

This document contains material, which is the copyright of certain GAIA contractors, and may not be 

reproduced or copied without permission. All GAIA consortium partners have agreed to the publication of 

this document. The commercial use of any information contained in this document may require a license 

from the proprietor of that information. The GAIA Consortium consists of the following partners: 

Partner 
Number 

Name 
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Name 

Country 

1 Computer Technology Institute and Press “Diophantus” CTI Greece 
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3 Eurodocs AB EDOC Sweden 
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National Interuniversity Consortium for 
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CNIT Italy 

5 Synelixis Solutions Ltd SYN Greece 
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8 SPARK Works ITC Ltd. SPARK UK 

9 Ovos Media Consulting Gmbh OVOS Austria 

 

The information in this document is provided “as is” and no guarantee or warranty is given that the 

information is fit for any particular purpose. The user thereof uses the information at its sole risk and 

liability. This document reflects only the authors’ view and the EC and EASME are not responsible for any use 

that may be made of the information it contains. 
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Executive summary 

The present document constitutes deliverable D1.2 ‘Final Pedagogical and Education Design’ of the GAIA 

project (http://gaia-project.eu), a European research and innovation action aiming to improve energy 

efficiency in school buildings. This deliverable presents the outcome of the effort invested by the GAIA 

consortium of the GAIA since the very early stages of the work and up to the end of the second project year 

for the development of the pedagogical approach and educational design, i.e. the major methodological 

element of the project that complements its technological outputs. 

The pedagogical approach and educational design in GAIA is the place where the technologies developed 

meet with their users in the school communities. The aim is to provide an educational vision and concrete 

methodology that will allow the use of the GAIA tools for the realization of interventions in schools which 

will: a) raise awareness of the need to save energy and of ways in which this can be achieved in everyday life, 

primarily among the users of school buildings (students, educators, other staff), and through them, 

indirectly, their wider communities (families, local communities); and, b) encourage the development of 

behaviors in users’ everyday life, which can contribute to increased energy efficiency in the school building. 

The pedagogical work presented in this deliverable has been systematically informed by the design and 

development of the overall GAIA solution and its technological components (WP1, WP2, WP3). In parallel, it 

has been carried out in synergy with the work conducted in WP4 for the development of a community of 

schools and educators around the project, and the design, preparation and realization of pilot activities 

involving the participating school communities. 

Thus, the content of this deliverable is the result of a strongly collaborative and co-creative process of 

continuous design, development and refinement of educational activities and materials within the 

consortium and together with the school communities participating in the pilot activities of the project. This 

process remains open up to the end of the project, i.e. beyond the time of delivering the present text. An 

updated picture of more specific educational designs and materials emerging in the course of the ongoing 

field work and synergies with school communities will be available in the Resources/Educational material 

section of the project website.  

 

 

http://gaia-project.eu/


http://gaia-project.eu/




http://gaia-project.eu/
http://gaia-project.eu/index.php/en/resources/deliverables
http://gaia-project.eu/index.php/en/resources/deliverables
http://gaia-project.eu/index.php/en/resources/deliverables
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While the educational activities address and involve school staff too, including building managers, the focus 

lies heavily on the students’ own personal engagement with the goal and process of the efforts for energy 

efficiency, with rich guidance and help from the teacher, so as to maximize the chances for true long-lasting 

impact. 

 

Figure 1: GAIA educational activities in a snapshot 

2.1.2 Outward-looking activities: informing and engaging the community 

The above core educational activities are complemented by outward-looking initiatives, aiming to spread the 

word for energy efficiency in the local community, involving students’ families and local communities in 

awareness raising activities and encouraging the emergence of local initiatives informed and inspired by the 

mobilization of the school community for energy efficiency and its relevant experiences and achievements. 

2.2 Educational scenarios in GAIA 

In order to define the envisioned educational activities in detail and introduce them to the school 

communities, the project produces educational scenarios. The scenarios constitute activity plans and 

guidance describing educationally meaningful ways to use the technologies offered by GAIA in the context of 

the different educational realities addressed by the project. 
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from it, guides students, teachers and/or building managers to use all, or a selection of, the digital 

applications3 offered by GAIA, as summarized in Table 2 above. 

Strongly desired: cycles of collaborative active learning 

Preferably, learning in GAIA activities is predominantly collaborative, realized through student teamwork, 

students’ guidance and facilitation by their teachers, and students’ and/or teachers’ collaboration and 

interaction with the building manager and/or other school staff of community members, where and as 

applicable. 

While there is flexibility with respect to the length and timing of the various activities (discussed further 

below), the ‘big picture’ of learning in GAIA incudes consecutive cycles. These cycles start from getting 

information about the facts of energy efficiency, moving to engaging in practical activities in order to gather 

energy-efficiency related data and experiences, and, eventually, to reflecting on the experiences, discussing 

the results, drawing conclusions, making decisions. Going through the stages of this process, learners 

gradually go deeper into understanding energy efficiency and draw closer to adopting the desired change in 

their everyday habits and behaviors. 

 

Figure 2: Cycles of collaborative active learning 

 

Strongly desired: educational work with data from the school buildings 

The educational approach of GAIA prioritizes educational activities, which utilize the data collected with the 

installed and/or other portable IoT equipment, i.e. the various meters and sensors monitoring energy 

consumption and environmental conditions in the school buildings4. Using the GAIA Building Manager 

Application, users access and use this data in order to monitor and observe their school environment, 

                                                           

3 Detailed information on the digital applications offered by GAIA can be found in deliverables D3.1, D3.2, and D3.3,  
which are available at http://gaia-project.eu/index.php/en/resources/deliverables.  

4   Detailed information on the GAIA infrastructure  can be found in deliverables D2.1, D2.2, which are available at 
http://gaia-project.eu/index.php/en/resources/deliverables.  

http://gaia-project.eu/index.php/en/resources/deliverables
http://gaia-project.eu/index.php/en/resources/deliverables
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engage in data-driven decision-making, implement their informed decisions, and see the impact of their 

action.  

Strongly desired: a playful spirit in the educational activities 

An overall playful approach to learning and action taking for improved energy efficiency is strongly 

promoted in GAIA educational activities. The aim is to motivate and sustain long-term user –and especially 

student– interest in, and engagement with, the activities, and nurture the emergence of deeper 

understanding of energy efficiency issues, so that long-term impact on user behavior and energy 

consumption can be achieved. 

In the gamified online environment of GAIA Challenge, students are engaged in series of knowledge and 

action missions. In the knowledge missions, they are challenged to solve knowledge quizzes on various 

aspects of energy efficiency. Through the action missions, teachers playfully spark student action aiming to 

increase energy efficiency in the school building. In addition, GAIA Challenge offers a school-safe digital 

social networking environment for students and student groups to interact with each other on energy-

efficiency related matters by sharing their experiences and achievements and competing for better scores 

for their group.  

In the context of the GAIA Community Engagement Game, students as well as members of the various wider 

communities of the schools are engaged in weekly GAIA Scavenger Hunt hashtag games implemented 

through popular social media such as Facebook, Twitter, and Instagram. Teachers, or others, initiate a web-

based scavenger hunt each week, whereby players are asked to get active in order, for example, to look for 

something, find an answer to a question, complete a certain task, or create relevant digital content such as 

an image or a video. By including the appropriate hashtags in their responses, players indicate the link of the 

response to a particular activity and their own country. On this basis, scores for activities and countries can 

be calculated in the context of various competitions. 

Options available: how far down the learning path 

Depending on their educational objectives, the time available and the other local conditions and 

circumstances, teachers are free to decide how far down they wish to take their students on the learning 

path of GAIA. While they are expected to take at least the first step, they will also potentially make further 

steps with their students in the progression explained in Table 3 below. 

 

Table 3: The four steps in the learning path of GAIA 

1st Step: 

Awareness Raising 

Students get informed about the need to save energy and realize that there are 

things they can do in everyday life, in school and beyond, to improve energy 

efficiency. 

2nd Step: 

Observation 

Students monitor and analyze energy consumption in the school building and its 

change over time, in order to understand it.  
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3rd Step: 

Investigation 

Based on their findings from observation, students experiment with short-term 

changes in their everyday habits and behaviours that affect energy consumption 

in the school building. They analyze the impact of these short-term changes on 

energy consumption in the school building and their potential for improved 

energy efficiency. 

4th Step: 

Action 

Based on their findings from short-term investigation, students decide to take 

longer-term action in order to achieve greater energy-efficiency results. They 

observe and analyze the impact of these longer-term changes on energy 

consumption in the school building and their potential for improved energy 

efficiency, monitoring the course towards achieving their goals. 

At the most superficial, yet important, level of raising awareness, GAIA supports members of the school 

community to get informed about energy efficiency. This is done attractively by providing appropriate 

knowledge content through the Knowledge Missions of GAIA Challenge. 

Building on this foundation of awareness and at a deeper level of engagement and understanding, GAIA 

encourages users of the school building to engage in practical hands-on learning activities, in which they 

gather data and experiences relating to their current behavior and how this can be changed to improve 

energy efficiency. Users may realize this at various levels of involvement, taking one or more of the 2nd to 

4th steps above (Observation, Investigation, and Action). This process is enabled and enhanced through the 

combined use of GAIA Challenge and the GAIA Building Manager Application. 

Options available: timeframe 

Time availability, appropriate timing and balance of the various activities in the schedule of school life are 

some of the most demanding aspects of teaching practice. For this reason, and in order to increase the 

chances for the realization of GAIA activities in the various educational contexts addressed, the educational 

scenarios foresee a very flexible time frame allowing for an array of interventions lasting from a few minutes 

to months or a whole school year. GAIA activities can be introduced into educational settings at various 

degrees of integration with the everyday work of schools, ranging from one-off exceptional events to larger 

projects integrated with aspects of the curriculum. 

Of course, increased energy efficiency and corresponding behavioural change can only be achieved and 

sustained in larger periods: one-off initiatives stand little chance of success other than at the level of 

informing and raising awareness. Therefore, the project strongly encourages school communities to seek the 

most appropriate ways in their own circumstances to be engaged in GAIA activities for longer periods. In 

such a longer time span, they can flexibly pick and match any of the shorter or longer-term activities 

proposed, in any meaningful combination serving the larger goal of improving energy efficiency in their 

school buildings by developing appropriate everyday behaviours.  
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Table 4 below offers an indicative distribution of the various levels of engagement into three timeframes. 

Table 4: Distribution of different levels of engagement in different timeframes 

 Raising awareness Engaging with energy efficiency 

Short term 

Minutes to hours 
Knowledge Missions Observation Investigation 

Medium term 

Day to weeks 
Knowledge Missions Observation Investigation 

Long term 

Month to years 
- Action 

The teacher may more easily introduce short-term activities at any point as either they consider appropriate, 

according to their previous planning or even spontaneously when an opportunity arises. On the contrary, 

medium and long-term activities require more precise structuring and planning. The scenarios developed by 

the project offer an indicative time plan as guidance and support to teachers, who will of course adjust this 

to the realities of their classrooms.  

Options available: levels of social engagement 

The educational intervention proposed by GAIA is strongly characterized by collaboration in the classroom 

and within the school community, as well as with engagement with the local society. The extent to which 

each school and teacher will decide to take GAIA activities out of the boundaries of the school and engage 

the local society depends on the local circumstances. 

Within the school, learning in GAIA activities is predominantly collaborative, realized through student 

teamwork, students’ guidance and facilitation by their teachers, and students’ and/or teachers’ 

collaboration and interaction with the building manager and/or other school staff of community members, 

where and as applicable. GAIA Challenge offers a school-safe digital social networking environment, which 

can enhance this sense of school community action for energy efficiency. Students, student groups, teachers 

and school staff can use this online environment to interact with each other, share their experiences and 

achievements, and compete for better scores for their group.  

Engagement with the local community can take various forms, ranging from awareness raising initiatives of 

the school to more active engagement of students’ families and more generally of the local population in 

GAIA-inspired action for energy efficiency, e.g. in homes and in the town. This aspect is can be supported 

effectively through the deployment of GAIA Community Engagement Games, in which students and the 

school community, together with members of the various wider communities, will be engaged in weekly 

GAIA Scavenger Hunt hashtag games implemented through popular social media such as Facebook, Twitter, 

and Instagram.  
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age groups and position of GAIA activities in relation to the curriculum and school schedule. This is 

summarized in Table 5 below. 

Table 5: Student age groups and relation to curriculum and school schedule in GAIA 

School 
Student age 
group 

Subject area(s) and/or cross-
curricular activities 

Place of GAIA activities 
in the school schedule 

GREECE 

GR01: 1st Junior High School 
of N. Philadelphia 

13-15 
Environmental education 
programme, Informatics, 
Technology, Physics 

Extra hours 
In the computer lab 
during the lesson of 
informatics 

GR02: 1st Junior High School 
of Rafina 

13 
IT, Technology, Home 
Economics 

During lessons 

GR03: 8th Junior High School 
of Patras 

15 Chemistry, Technology 
During lessons and 
outside lesson hours 

GR04: Primary School of 
Lygia 

8, 11, 12 
Environmental education 
programme 

During lessons and 
outside lesson hours 

GR05: Primary School of 
Megisti 

 Not defined Not defined 

GR06: Junior High School of 
Pentavrissos 

12-15 
Maths, Physics, Literature, 
Technology, Informatics 

During lessons 

GR07: Model Experimental 
Junior High School of Patras 

13-15 
2 environmental education 
programmes 

During lessons and after 
the end of the lessons 

GR08: 1st Technical High 
School of Patras 

16 Not defined After school hours 

GR09: 1st Laboratory Centre 
of Patras 

15-16 
Environmental education 
programme 

Outside lesson hours 

GR10: 46th Primary School of 
Patras 

11-12 
Environmental education 
programme, Greek language, 
Physics, Geography 

During lessons 

GR11: 2nd Primary School of 
Paralia 

11 Physics During lessons 

GR12: 6th Primary School of 
Kaisariani 

10-11 Science, Geography, IT During lessons 

GR13: 5th Primary School of 
N. Smirni 

10-12 Physics, Informatics During lessons 

GR14: Ellinogermaniki Agogi 11-17 
Science, Geography, 
Mathematics, IT, 
interdisciplinary projects 

During lessons 

GR15: 1st Primary School 
Psychico 

11 
Physics Sciences, Informatics, 
Environmental education 
programme 

During school lessons, in 
several school activities 
during school schedule 

GR16: High School of 
Pompia 

17 
Environmental education 
programme 

After school hours 

GR17: Ekpedeftiria Panou 14-15 
Informatics, Physics, 
Environmental education 
programme 

During lessons 

GR21: 3rd High School of N. 
Philadelphia 

17 
Students’ research project, 
linked to a current eTwinning 
programme 

Mostly during school 
hours 

GR22: 2nd Junior High School 
of N. Ionia 

13-15 
Physics, Chemistry, Geography, 
Maths 

During lessons 



http://gaia-project.eu/index.php/en/educational-material
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Energy Labels Investigators: Students locate electrical and electronic devices in their classroom; they study 

their energy labels and record their characteristics. They look in the internet for information about the 

meaning of the various features described in the energy labels. They observe and record power consumption 

during the operation of devices such as computers, the interactive whiteboard, etc., in various modes (e.g. 

standby, full operation, charging) and over various periods of time (minutes, in a day, in a month, in a school 

year). 

A Paradise for Learning - at the right temperature and levels of humidity! Students study diagrams of 

relative humidity and temperature, they define the satisfactory and ideal conditions for their classroom, and 

record their conclusions. They then record their measurements of humidity and temperature in the 

classroom, determine the appropriate conditions, and decide how to intervene in order to save energy. 

A Paradise for Learning - with help from the windows! How is temperature in the classroom affected by 

opening or closing the windows? How can students measure and handle noise from the outside environment 

and attend their lessons with the least disruption from it? What will change in the conditions of the 

classroom if they use the curtains of their classroom differently? They record temperature and levels of 

noise in the classroom with open and closed windows, and with open or closed curtains. They decide what 

the ideal conditions are for the lesson so that we can save energy used for the heating or cooling of the 

classroom. 

Choosing Orientation and Insulation! Students build the mock-up model of a building with 2 windows in the 

middle of its long side. They first take the model to the schoolyard and with the help of a compass. Then, 

they orient the model to a different point on the horizon each time. They record the temperature inside the 

model and interpret the results of their experiment. Using the compass, they then find classrooms with 

different orientations in their school. They use the temperature data collected through the IoT equipment 

installed in the different classrooms, and verify the results of their experiment, suggesting possible solutions 

for saving energy used for heating or cooling. Respectively, they can also test the effect of the use of various 

heat insulating materials on the model and the school. 

2.3 Co-design together with the school communities: teacher-generated context-specific 

scenarios of practice 

The generic core educational scenario described in the previous sections outlines the characteristics, which 

each educational intervention in GAIA should have. 

Using this generic core educational scenario as their framework and guidance, and by making decisions on 

the open options offered based on the interests, priorities and realities in their context, teachers can 

generate their own context-specific scenarios of practice. 

GAIA encourages and facilitates teachers to document and share their experiences and practices with the 

teacher community in the website and social media of the project, thus enriching GAIA practice with 

teacher-generated scenarios. 

The teacher-generated context-specific scenarios of GAIA practice are the final products of an overall co-

design approach which drives the pedagogical and educational design process in the project. In synergy with 

activities under WP4 ‘Trials and Evaluation’ and as documented in detail in the deliverables providing the 

documentation of the trials (D4.1 and D4.2), the GAIA consortium systematically involves teachers in the 

design of the educational intervention of the project, both through continuous collaboration between the 

research team and educators within the consortium, and through regular interaction of the research team 

with teachers from the pilot sites and more generally the educational community. 
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Characteristic examples of products of co-design with educators within the GAIA consortium are the 

educational projects and wider-frame narratives described in the previous section, which, together with 

their learning and teaching materials, have been developed in close collaboration with teachers in 

Ellinogermaniki Agogi (EA). I addition, a further case of such co-design with educators within the consortium 

is the development of the gamified learning content of GAIA Challenge on the basis of educational content 

developed for this purpose by teachers in EA. This educational content was turned into game content, and 

structured into gaming tasks, based on game design and educational design considerations in the context of 

cycles of intensive co-design involving educators and game designers and developers. The result of this 

process is the rich structure and content (5 Knowledge Missions and 2 Action Missions, including 14 tasks 

and approximately 140 sub-tasks) of GAIA Challenge. An example of this content is included in Annex II of 

the present document for illustration purposes. 

In parallel, through a series of workshops, training sessions and meetings documented in the deliverables on 

the trials (D4.1 and D4.2), the research team has been in continuous collaboration with the teachers from 

the pilot sites with the aim to enable and support them to develop their own context-specific scenarios of 

GAIA practice to implement in their educational settings during the trials. The Activity Plans of the schools 

included in deliverable D4.2 reflect this process and the characteristics shaping each context-specific 

scenario. These scenarios of practice are open-ended and flexible, continually adapted by the participating 

teachers to the realities of the trials in the pilot schools. In their final shape and form they will be 

documented in deliverable D4.3 “Trial and Educational Evaluation” at the end of the project.  

As examples of the adaptation of the generic core scenario of GAIA to the local educational circumstances, 

Annex III of the present document includes the scenarios developed for the pilot activities in the Technical 

High School of Söderhamn (pilot site SE20, Sweden) and in Sapienza University (pilot site IT19, Italy). 
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 1st cycle 2nd cycle 3rd cycle 4th cycle 

1st theme Focus on the theme Long-term action on the theme 

2nd theme  Focus on the theme Long-term action on the theme 

3rd theme   Focus on the theme Long-term action 

4th theme    Focus on the theme 

 

 
1st cycle 

30/10-15/12/2017 

2nd cycle 

18/12/17-

12/2/2018 

3rd cycle 

19/2-16/4/2018 

4th cycle 

23/4-8/6/2018 

Use of 

Lighting 

Focus on the theme 

of lighting 
Long-term action on the theme lighting 

Use of 

Heating 
 

Focus on the theme 

of heating 
Long-term action on the theme of heating 

Use of 

Devices 
  

Focus on the theme 

of devices 

Long-term action on 

the theme of devices 

Building/local 

characteristics 
   

Focus on the theme 

of building 

characteristics 
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3.3 Detailed description of the activities in a cycle 

3.3.1 (Before) Week 1: Preparations 

Before the start of the 1st cycle, the following preparatory activities need to take place. 

Registration with GAIA Challenge 

GAIA Challenge can be accessed at http://gaia-challenge.com. Students access GAIA Challenge for the first 

time, to create their own user accounts. Each of them will define a username and password of their choice 

for themselves. If they wish, that can also provide their email address, so that it is used by the system to help 

them if they should forget their password. They can always go to the ‘My profile’ area and edit their user 

information, and upload an image to represent themselves in the community of GAIA Challenge (their 

“avatar”), if they wish. The teacher uses this opportunity to discuss matters of online safety and security 

with students. 

The teacher accesses the Challenge through this ‘hidden’ address, for teachers only: http://gaia-

challenge.com/el/user/register/teacher. There they create their own user account with advanced rights 

allowing them to create and manage Mission Teams for their students. In addition, with their account the 

teacher will be able to access the Mission Team Management area in GAIA Challenge to get an overview of 

Mission Teams and each student’s individual progress. 

Setting up the Mission Teams in GAIA Challenge 

Students participate in the GAIA Challenge both individually, as well as members of Mission Teams. These 

are groups of students who work together to accomplish various energy efficiency Missions. The size of a 

Mission Team may vary greatly: it can be a team within a class, a whole class, an across-school team, etc. The 

teacher decides how to define and use the concept of the ‘Mission Team’ so that it best suits their teaching 

purposes and local circumstances. 

Using their advanced user rights in GAIA Challenge, the teacher accesses the Mission Team Management 

area to create the group, i.e. the Mission Team, which the students will belong to. When the Mission Team is 

created in the system, the teacher receives an invitation code, which he/she gives to the students so that 

they can use it to join the team. The students go to the ‘Join Mission Team’ area in GAIA Challenge and enter 

the invitation code they have been given by their teacher. This automatically links them to the Mission Team 

the teacher has created for them and their peers. 

Access to the GAIA Application 

The GAIA Application Building Energy Management Application, or simply the ‘GAIA Application’, is the 

central tool for the realization of the learning activities during Action Missions and the subsequent long-term 

action phases. The GAIA Application can be used by teachers and students on both computers and mobile 

devices (tablets, smartphones). 

The teacher will decide if they will use the GAIA Application themselves ‘centrally’, projecting their screen to 

show the content to their students, or if they will allow their students to become users of the Application 

directly. There are different levels of access rights to the Application, matched with the roles of ‘student’ and 

‘teacher’ in the system. Before the start of the first Action Mission (in week 3 of the first cycle), respective 

accounts need to be created. 

http://gaia-challenge.com/
http://gaia-challenge.com/el/user/register/teacher
http://gaia-challenge.com/el/user/register/teacher
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3.3.2 Weeks 1-2: Raising awareness  

The teacher introduces the theme focused upon in the activities cycle, through any means they consider 

appropriate. The project can offer teaching materials and ideas. The aim is to acquaint the students with the 

basic and important concepts linked to the topic. 

Setting out on a Knowledge Mission 

Students are introduced to the relevant Knowledge Mission in GAIA Challenge. By playing this knowledge 

game, they will further explore the theme and go deeper into its various aspects. The thematic coverage of 

the available Knowledge Missions and the time required on average for the completion of each quest are 

presented in Table 8 below. 
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Table 8: Indicative distribution of GAIA activities in a cycle 

Theme 
Knowledge 

Mission 

Quests in the 
Knowledge 

Mission 
Quest topic 

Average time 
required 

Introduction to 
energy efficiency and 

GAIA  
(to be covered at the 
beginning of the 1st 

cycle) 

So, what’s the 
challenge? 

Let’s stay on this 
planet! 

The need for energy 
efficiency 

20-30 minutes 

 
 

Let’s GAIA! 
Let’s play GAIA to 

learn energy 
efficiency 

5-10 minutes 

Use of lighting 

Turn me off unless 
you need me! – I 

Light in the dark – I 

More energy 
efficiency through 

wiser use of the 
lights – First Part 

20-30 minutes 

 
 

Light in the dark – 
II 

More energy 
efficiency through 

wiser use of the 
lights – Second Part 

20-30 minutes 

Use of heating or 
cooling 

What a school 
atmosphere! - I 

Hot or cold? – I 

More energy 
efficiency through 

wiser use of heating 
and/or cooling – 

First Part 

20-30 minutes 

 
 

Hot or cold? – II 

More energy 
efficiency through 

wiser use of heating 
and/or cooling – 

Second Part 

20-30 minutes 

Use of electrical and 
electronic devices 

 
 

Turn me off unless 
you need me!- II 

Sleeping demons – 
I 

More energy 
efficiency through 

wiser use of devices 
– First Part 

20-30 minutes 

 
 

Sleeping demons – 
II 

More energy 
efficiency through 

wiser use of devices 
– Second Part 

20-30 minutes 

Building and local 
characteristics (e.g. 

orientation, 
insulation, local 

climate) 

What a school 
atmosphere! - II 

Building smartness 
– I 

More energy 
efficiency through 

appropriate building 
and adjustment to 
the local  climate – 

First Part 

20-30 minutes 

 
 

Building smartness 
– II 

More energy 
efficiency through 

appropriate building 
and adjustment to 
the local  climate – 

Second Part 

20-30 minutes 
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Students can play the Challenge using a computer, a tablet, or even a smartphone with a large enough 

screen. The same Mission and Quest can be played by the same player several times, and can be interrupted 

at any time and repeated at a later point. Students can also play the game from anywhere, not just their 

classroom, if there is not enough classroom time. The teacher advises them that in case they face any 

problems, they can always try the ‘Help’ area, which provides useful information on how to use the GAIA 

Challenge. Thus, the game has been designed so that it can be used very flexibly by the teacher, who will 

decide how often and for how long each time the students will play it (cf. Table 9): 

Table 9: Knowledge Mission in short-term or medium-term activities 

 Raising awareness through a Knowledge Mission 

Short term For some time (e.g. 20-30 minutes) during a single teaching session 

Medium term For some time (e.g. 10-15 minutes) over a number of teaching sessions 

In cases where economizing classroom time is of priority, the teacher can also ask the students to play with 

some or all content of the Quests in their own time, or even in their own place and time (e.g. at home). 

Playing the Quests 

In GAIA Challenge, students will land in the ‘My Quest’ area. There they see the Quest Map, which gives 

them an overview of the five Knowledge Missions and the Quests belonging to them. The Quest Map also 

offers a visual representation of the student’s progress in the challenge: in the beginning it is completely 

covered by clouds, but the more quests a student plays, the more the clouds clear and the map is revealed. 

Nevertheless, all Knowledge Missions are available for the students to play whenever they want.  

By clicking on the box corresponding to a Quest, students start playing it. This involves responding to a series 

of short tasks, one after the other. In each Quest, there is a variety of tasks for students to interact with, 

such as single and multiple-choice questions with text and images, image-based drag and drop tasks, 

selection and search tasks, texts with gaps to fill in, or value estimation tasks. After each response, they 

receive feedback from the system, in the form of a short explanation. 

By playing, students score points for their Mission Team. As they can replay tasks as often as they wish, in 

this way may increase the score of their team, but only up to the maximum score per task and not beyond 

that. Additionally, for each player there are time-restricted bonus points rewarded only for the first play-

through of each task. This ensures that those players who perform well in the first play-through are able to 

score more points than players who repeatedly play the task but did not perform well in their first attempt. 

Once a student has completed all tasks in a Quest, they can play the same quest again, or exit it and be 

brought back to the Quest Map. 

When the student has completed all Quests of a Knowledge Mission, they can submit a Snapshot for this 

mission and in this way share their achievement with the community. To do this, they click on the Snapshot 

box under the respective Knowledge Mission, and they edit their submission, adding texts, images, and/or 

videos from YouTube or Vimeo. They can shape their Snapshot as they wish, dragging and moving around 

the different blocks of their con tent. They then submit the Snapshot, which will now appear in the public 

gallery in the ‘My Community’ area. 
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At the top of the ‘My Quest’ area, the student can also see their scored points, and their overall progress 

through the Knowledge Missions and Action Missions. At the bottom of the page, they can find the activity 

log, which shows their recent activities and achievements in the GAIA Challenge. 

The ‘My Community’ area of the Challenge is devoted to showing the achievements of the different Mission 

Teams. There is a Mission Team leader board, where students can click to reveal more information about 

each Mission Team and its achievements, including its members’ personal scores.  There is also a gallery of 

all Snapshots and Portfolios submitted by the Mission Team. Students can click on them and get access to 

the complete submissions with all their texts, images and videos. 

3.3.3 Weeks 3-4: Observation and investigation in an Action Mission 

After the introduction to the theme in the previous weeks, the focus of the learning activities now shifts to 

practical observation and investigation in the school building, which the teacher orchestrates in the form of 

an Action Mission. During the Action Mission, students apply in practice the knowledge they have gained on 

the theme focused upon. They work with data from the school buildings in order to observe how energy is 

used in them; they experiment with changes in everyday habits and behaviours, and monitor their impact on 

energy consumption.  

In the observation phase: Guided and facilitated by the teacher, students monitor and analyze the energy 

consumed for a particular purpose (lighting, heating, cooling, the use of certain devices, etc.) in the school 

building, as well as the conditions within the school building and the weather conditions outside. Their aims 

is to start understanding how energy can be used more efficiently for this particular purpose, without 

disrupting functional and pleasant living in the school building. 

In the investigation phase: Investigation builds on, and extends the observation activities above. Based on 

their findings from observation, students experiment with short-term changes in their everyday habits and 

behaviours that affect the energy consumed for that particular purpose. They analyze the impact of these 

short-term changes on energy consumption and their potential for improved energy efficiency in the school 

building.  

Timeframe 

The timeframe is again very flexible. The teacher will decide how long and how often students will be 

engaged in the observation and investigation activities, depending on the teaching settings and local 

circumstances. Generally, investigation requires more time than observation (cf. Table 10 below). 
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Table 10: Action Mission in short-term or medium-term activities 

 

Inquiry: Engaging with energy efficiency through an Action Mission 

Observation Investigation 

Short term 

Minutes to hours 

As part of a teaching session  

(e.g. a 15-30 minute activity) 

A whole teaching session  

or a few hours within a day 

Medium term 

Day to weeks 

Distributed instances in a time 

frame of several hours or days 

Distributed instances in a time frame of 

several days or weeks 

 

Week 3 Week 4 

Observation Investigation 

 

It is recommended to use the whole or part of Week 3 largely for observation activities, and at least Week 4 

for investigation activities. Starting investigation activities during the first week will create a slightly wider 

timeframe that will allow for deeper investigation activities. However, this loose indicative division needs to 

be adjusted to the time availability and the characteristics of each educational setting. 

Working with data from the school buildings: from illustration to inquiry 

The availability of data from the school buildings allows the teacher to realize a wide range of practical 

learning activities. The minimum possibility is to demonstrate data to the students, as a form of illustration, 

so that pupils gain first-hand experience of energy consumption and the various aspects of the energy 

efficiency problem. This can be useful if the purpose is to provide a basis for introducing concepts, 

discussing, and thinking about energy efficiency. This is a useful starting point, which can be used in teaching 

even before the start of the Action Mission. 

However, GAIA offers unique opportunities for students’ more active and open-ended involvement in 

inquiry-based learning moving far beyond the illustration paradigm. In such activities, the teacher takes 

students to observation and investigation voyages in which they make decisions about why and how to 

observe or investigate. Table 11 below presents what students ask and do in the three phases: a) Illustration, 

b) Observation, c) Investigation. 
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Table 11: Inquiry-based learning in an Action Mission 

 
Inquiry: Engaging with energy efficiency using data from school buildings 

Weeks 1-2 Week 3 Week 4 

Illustration Observation Investigation 

What do we 

need to know 

about energy 

efficiency? 

How is energy used in the school 

building? Is it wasted? How can it 

be used more efficiently? 

What effect do certain changes in everyday habits 

and behaviours have on energy consumption in the 

school building? How effective can these changes 

be in our efforts for energy efficiency? 

Students 

develop basic 

knowledge and 

understanding 

of energy 

efficiency. 

Students explore, describe, sort 

and classify, note similarities and 

differences in the data, in order to 

identify and explain important 

features of the energy efficiency 

problem. 

Students make a hypothesis, plan the collection of 

evidence, collect evidence, analyze and interpret it, 

draw conclusions, communicate their conclusions 

and reflect on them and the inquiry process. 

 

The schematic representation of a proposed inquiry-based learning process in Figure 3 below can be of use 

for teachers developing relevant lesson plans for the Action Mission phase: 

 

  Observation   

  Planning Exploration Explanation   

Asking 

questions 
Orientation     Conclusions 

Communicati

on and 

reflection 

  Investigation   

  Hypothesis Planning 
Evidence 

collection 

Analysis and 

interpretatio

n 

  

 

Figure 3: Proposed inquiry-based learning process in an Action Mission 
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Data to observe and investigate per thematic area  

The data that students may observe and investigate per thematic area are summarized in Table 12 below. 

 

Table 12: Data to observe and investigate per thematic area 

Theme: Use of lighting 
Use of heating 

or cooling 

Use of electrical 
& electronic 

devices 

Building and local 
characteristics 

Data from installed equipment 

Electricity consumption X (X) X X 

Luminosity X   X 

Presence/movement X    

Temperature  X  X 

Relative humidity  X  X 

Noise levels  (X)  X 

CO, CO2  (X)  X 

Weather conditions X X  X 

Measurements from other equipment (participatory sensing) 

Electricity consumption: 
readings from power 
meter 

X (X) X X 

Fuel consumption: 
readings from fuel 
meter 

 X  X 

Fuel consumption: 
quantity purchased 

 X  X 

User comfort level: light X   X 

User comfort level: 
sense of heat or cold 

 X  X 

Luminosity X   X 

Temperature  X  X 

Steps to follow in the data-based observation and investigation activities 

Step 1: Defining the physical space observed and establishing the availability of data 

The teacher adjusts the teaching approach to the availability of equipment and data. 

Teacher and students define the space observed: a classroom, a group of classrooms, or the whole building? 

Their own school building, other that of another school (too)?  
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able to see in the corresponding page in the Application. In addition, students can also have a rule defined, 

which will send notifications to the email of the teacher, or any other email address. 

Students name, describe the rule, and define the message to appear when the rule is activated. They choose 

the relevant sensor and they use operators (<, >, or =) to formulate a rule involving a threshold value. E.g., 

when the humidity in the room is higher than 35, the message “Open windows” will appear. 

3.3.5 Weeks 6-7 and beyond: Community involvement and playful social engagement 

Throughout the education path of GAIA, in the context of social networking and mild competition among 

classes and schools in the GAIA Challenge, students share their experiences and achievements in the 

activities, and teachers share news on the progress and completion of the activities and its results. In this 

final phase of the activity cycle, community involvement and social engagement become the focus, in 

parallel to the long-term action that has started. 

Informing the school community  

Students collaborate to produce materials and organize events within the school to inform the other 

members of the school community. 

Informing the wider local community 

Students collaborate to produce materials and organize an event addressing the local community. For 

example, they propose and organize synergies with their families and the rest of the local community, taking 

action not only in the school building, but also at home and in their local area. 

GAIA Community Engagement Games 

Teacher and students design and set up a GAIA Community Engagement Game, aiming to raise awareness 

and playfully sustain the wider community’s interest in, and engagement with, energy saving activities, 

through weekly GAIA Scavenger Hunt hashtag games implemented in popular social media. 

Final version of the Portfolio 

Students prepare and submit their final report on their experiences and achievements overall in the cycle, in 

the form of the final updated version of the Portfolio, which the teacher eventually uploads in GAIA 

Challenge and social media. 

After the end of the cycle: continuing long-term action 

The long-term action for energy efficiency taken by the students is continued after the end of the cycle of 

activities, using the GAIA Application to monitor the impact. 

3.3.6 Using the GAIA Educational Lab Kit 

Throughout the cycle of activities focused on a given theme, and ideally following the first introduction to 

the theme (i.e. from week 3 onwards) the GAIA Educational Lab Kit can be used to implement further 

activities. The design of educational activities involving the use of the Lab Kit are presented in the following 

section. 










































































































































