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INTRODUCTION 

In order to inspire students, see the added value of STEM subjects and careers, contributing 

the same way in tacking unfavourable perceptions and the overall lack of interest in Science, 

there is a need to reconsider the way STEM subjects are taught. For this purpose, there is a 

need for an integrated way of teaching. More specifically, there is a need to combine Science 

classes with other disciplines, ensuring that the integrated STE(A)M education will 

contextualize STEM teaching is such a way that it becomes more attractive for every student. 

Right now, there is no integrated STE(A)M education framework in Europe that will further 

enhance coherence in STEM education. It is essential to bring together partners from different 

countries, already working in STE(A)M education, policy, pedagogical innovation and 

professional development of teachers, educators and school leaders, and engage them in 

discussions, planning, implementing and the review of new practices. This will ensure that the 

topic is given new and more intense attention within each country. Therefore, the STE(A)M IT 

project will lead the way in the creation and testing of the 1st Integrated STE(A)M framework, 

aiming to strengthen the coherence in STEM education by defining collectively with MoEs and 

STEM teachers the integrated STE(A)M education framework. The focus group teachers that 

will create interdisciplinary and innovative teaching and learning scenarios, will be used to test 

the proposed framework of reference for integrated STE(A)M education. 

The creation and implementation of the aforementioned framework is particularly important 

for students who do not link STEM subjects and their use with their everyday life, but most 

importantly with their future career paths. The teaching of each STEM subject individually 

often prevents students from linking those subjects, consequently missing out on a cohesive 

educational opportunity that might largely affect their study path choice and eventually 

career. 

It is additionally important for teachers of Primary and Secondary schools to work together 

and fully exploit the benefits of the in-between them collaboration, while contributing to the 

creation of innovative and cross-disciplinary approaches to STE(A)M teaching in education, 

each adding their own insight, expertise and knowledge. This collaboration and continuous 

feedback aim to provide an opportunity for reflection and support a steady and much 

necessary change in formal education but also career consultancy. This way, schools will 

assume the additional role of mentorship supporting their students collectively. 

A STE(A)M IT Integrated lesson plan is a teacher's detailed description of the course of 

instruction or "learning trajectory" for a lesson, a guide and a document that will be 
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continuously improved and updated. Each lesson needs to combine three subjects, two of the 

subjects must be STEM and the third subject can be either STEM or non-STEM. is about 

designing educational activities that facilitate deep learning to enhance 21st century skills 

such as critical thinking, collaboration, communication and creativity and divergent thinking. 

Designing a path based on methodologies such as Problem, Project and Challenged Based 

learning allow to incorporate problem-solving, inquiry and design based learning into the 

teaching activity taking care of real challenges in an authentic context, that of our world. 

With this in mind, an integrated STEM approach will develop capable citizens who personally 

and professionally make informed decisions in their daily lives and have the power to follow 

STEM careers and guide innovation at any age. 

Title    
Let's save our planet 

Authors  
Marzia Lunardi 

Cristina Cesio  

Amanda Francone 

Summary 
In this learning scenario, the topic of pollution will be covered. The students will its 

consequences for the environment and consequently our lives and will be invited to reflect on 

possible solutions. Everyday issues and habits to be adopted like recycling will be discussed, 

and students will be asked to look for information online. In addition, they will be able to 

contextualize the problem and examine it from an interdisciplinary angle as they will take part 

into activities that include statistics, reading, creating graphs and represent information with 

drawings and posters using various artistic techniques. 

Lastly, the robotics activities will improve the students’ design and programming skills and 

make them think about how modern technology can help man in real problems. 

Licenses 
Attribution CC BY. This license lets others distribute, remix, tweak, and build 

upon your work, even commercially, if they credit you for the original creation. 

This is the most accommodating of licenses offered. Recommended for maximum 

dissemination and use of licensed materials. 

Subject (s) 
STEM subject 1: Technology to search for information online (ICT) and to support and increase 

problem solving skills (PBL pedagogical trends) 
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STEM subject 2: Mathematics (emphasis on statistics) in order to represent the required 

information 

Non-STEM subject 1: Arts to creatively represent the information collected and express 

themselves 

Real- life questions 

• How can terrestrial pollution affect your life? 

• What can you do to solve this problem? 

• Can you search for the requested information online? 

• Can you represent the information found? 

• Can you present the information using visual storytelling, visual tools or Art? 

• How can technology help us find solutions and facilitate our day-to-day life? 

Aims of the lesson 

• Students learn how to look for useful information online 

• To engage students in multidisciplinary activities 

• To represent information in different ways: data representation with math, creative 

representation of the information found with art, etc 

• To enrich students’ vocabulary with words relevant to recycling 

• To develop critical thinking 

• To work collaboratively 

Connection to STEM careers 
With this learning scenario, students will have the opportunity to work with activities and 
materials that will introduce them to several potential STEM career paths, and some are listed 
below. 

• Environmental scientist 

• Environmental engineer 

• Conservation scientist 

• Ecology experts 

• Biologist 

• Mathematician 

• Analyst 

• Technician 

• Engineer 

• Programmer 
Age of students 
10 years 

Time 
Preparation time: 10 hours 

Teaching time: 
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• Preparation: 

• STEM Subject 1 - Mathematics: 1 hour 

• STEM Subject 2/non-STEM subject - Art: 1 hour 

• STEM Subject 3 – Technology/ICT: 1 hour 

Teaching resources (material & online tools) 
Materials: 

• PC or laptop 

•  Paper  

•  Coloured pens and pencils 

•  Glue 

• Scissors 

• Lego Spike (or similar solution): https://education.lego.com/en-us/products/lego-

education-spike-prime-set/45678#product   

• Flashcards created by the teacher 

Online tools: 

• Wi-Fi connection 

• Padlet: https://padlet.com/  

• App Lego WeDo 2.0: https://education.lego.com/en-us/downloads/wedo-2/software  

• Articles and video about robots used in sustainability in English, Italian, Italian. 

21st century skills 
This lesson plan will enhance among the students the following skills, defined as 21st century 

skills: 

Critical thinking: students will explore ideas, reason with and consider other points of view  

Creative thinking: students will generate ideas and complete projects, learning how to 

respond creatively to a challenge 

Collaborating: students will complete activities while working in pairs and groups 

Communicating: students will work in teams and will exercise their reading, writing, speaking 

and listening skills in order to engage in productive discussions and achieve common goals 

Information literacy: students will seek for information online and use a wide variety of tools, 

such as websites and applications 

Media literacy: while looking for information online, students will learn how to analyse and 

choose the appropriate resources 

Technology literacy: students will conduct a research on their assigned image and filter the 

available information 

Productivity: completing the assigned tasks, students will develop the ability to meet the 

targets 

https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678#product
https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678#product
https://padlet.com/
https://education.lego.com/en-us/downloads/wedo-2/software
https://www.euronews.com/living/2019/10/31/robots-to-clear-plastic-from-1000-rivers-over-5-years
Per%20la%20prima%20volta%20in%20mare%20il%20robot-granchio%20tutto%20italiano%20che%20raccoglie%20le%20microplastiche
https://www.youtube.com/watch?v=jNDoznIvMJU&feature=emb_logo
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Leadership: working in groups, students will develop this innate ability to be able to guide, 

motivate and drag the members of their team towards ambitious goals. 

Lesson Plan  
The implementation of integrated STEM teaching and learning is facilitated by the use of 

specific pedagogical approaches (PBL, IBL, etc). In order to facilitate the research done by the 

teachers and the design of activities by teachers, a selection of such approaches is presented 

in Annex 1. Maintaining Annex 1 in the Learning Scenario and citing where necessary is 

mandatory. 

Name of 

activity 

Procedure Time 

1st Lesson 

Brainstorming 

and discussion 

The teacher introduces the topic to the students and then 

plays this video below in class (in Italian) or any video about 

global pollution and renewable energy resources. 

 

Following, teacher and students discuss about the content and 

the main idea presented in the video. 

15’  

 

 

 

 

10’  

Discussion and 

preparation for 

the next lesson 

Discussion with the students driven by key questions:  

o what do you think about the 

video? 

o what emotions did it elicit in you? 

o how are we treating our beautiful Earth? 

o  what can we do to change things? 

o what can we do in our small way, in our life, to change 

things? 

Creating a Padlet containing the students’ impressions. 

35’ 

2nd Lesson 

STEM Subject 1 Technology  

Group 

discussion and 

looking for 

information 

The class will be divided into groups (from 3 to 5 students 

each), and each group will work on a particular type of 

waste: paper, glass, plastic, aluminium, etc. 

Each group makes a research to find information the type of 

waste they were assigned, as well as the time and method of 

its disposal.  

60’ 

https://www.youtube.com/watch?v=jNDoznIvMJU&feature=emb_logo
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Name of 

activity 

Procedure Time 

The information will be documented with help of the 

computer. 

The topic information is kept in the Stem Cards in the annexes. 

Learning 

products 

Sheet where pupils write down the information found through the online 

search. The online feedback form to reflect on the work delivered 

can be found under Annex 2.2. 

3rd Lesson 

non-STEM 

subject 

Art  

Creative 

process: 

students make 

a 

collage/poster 

Every group has to make a drawing of the type of waste they 

choose to investigate, and the possible trash can to recycle it. 

At the end of this first phase of information collection, the class 

will create a summary poster that will be divided into several 

parts. In the center, our beautiful planet Earth will be drawn, 

while glued around it will be the waste designed by the various 

groups, along with the correct disposal bin, and the information 

collected. Once the poster is finished, each group presents to 

their classmates the information they found. 

60’ 

Learning 

products 

Poster 

4th Lesson 

 STEM Subject 

3 

Mathematics 60’ 

STEM Subject 3 

Teacher’s 

presentation 

using 

interactive 

board and 

discussion; 

With the help of an interactive white board (or similar 

solution) the teachers present to the students the changes of 

waste collection in the last decade (in this case for example: 

in Italy from 2016 to 2020.) The presentation must also 

contain some statistical data that the students will have to use 

to create statistical  

graphs. The students will be invited to choose the type of chart 

they deem the most appropriate (histogram, pie chart, etc). 
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Name of 

activity 

Procedure Time 

students 

analyse data 

These representations will be the inceptive for students to 

reflect on the consequences waste misuse could probably 

have in their lives. 

Learning 

products 

Poster containing all the data as found and analysed by the students. 

5th lesson 

STEM Subject 1 Technology 60’ 

Introducing 

the topic and 

class 

discussion 

The teacher introduces the topic to the students: 

 “How technology can help us?” and then introduces an article 

about how robots can help clean the environment from plastic. 

The article presents an Italian robot that cleans the oceans. 

Following, students divided into groups, design and build a 

waste collection vehicle or a robot- machine. 

 

Activities to carry out in case the school is equipped and there 

is access to LEGO WeDo 2.0 or LEGO Spike 

Students will build a robot using Lego WeDo 2.0 or Lego Spike, 

which solves the problem related to collection of waste trying 

to replicate the robot discussed in the article. Although a 

prototype, the model using LEGO should ideally be physically 

able to collect plastic of a certain type of waste. This will be 

possible thanks to block programming. The Lego machine will 

be activated and tested in the classroom.  

Students can choose to follow the tutorials in the LEGO 

platform, make changes to the suggested model or design their 

own robot using their creativity. 

Activities to carry out in case a school is not equipped with 

LEGO or similar solutions 

15’  
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Name of 

activity 

Procedure Time 

Students create a prototype resembling the robot in the article 

using other materials found in their household as indicated by 

the teacher. It should be able to clearly demonstrate what a 

real-life and real-size model can do. Students can draft a manual 

explaining the parts of the robot and how it works. 

Prototype 

model 

construction 

The students design and build a plastic waste collection vehicle 

or device, taking into consideration the online tutorial of LEGO 

WeDo app. 

Although a prototype, the model should be physically able to 

collect plastic of a certain type. 

45’ 

Learning 

products 

o LEGO WeDo robot and/or prototype with other materials 

made by students 

o Code produced by students 

o Manual for users explaining the parts of the robot 

 

6th lesson 

non-STEM 

subject 

Art 60’ 

Creation of a 

3D terrain and 

Lego WeDo 

activation 

Students create a 3D scenario using coloured carton board, 

various types of paper, paper tissues, pongo, and recycled 

material. In this way they recreate the subsea environment. 

The Lego WeDo machine will be placed and activated in this 

setting. 

An example has been provided in Annex 2.5. 

60’ 

Learning 

products 

Three-dimensional scenario and Power Point presentation on their 

machine-project. 

 

 

 

Assessment 

• Compilation of students’ impressions on a Padlet  
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• Online research assignment to various groups and collection of information in one 

sheet 

• Creation of visual elements that will make up the poster 

• Oral presentation of the research 

• Robot prototype as constructed by students  

• Responses given to the online feedback form 

Initial assessment  

• Padlet 

• Challenge: online research (Lesson 2, Annex 2.2) 

• Challenge: Robot-machine challenge (Lesson 5, Annex 2.5) 

Formative evaluation  

• Poster  

• Google form 

• Kahoot 

• Evaluation rubric for the teacher 

Final assessment  

• Creating a summary video of learning scenario 

• Presentation of the robot-machine project on Power Point 

• Final online Kahoot test  

Student feedback 
Students provide feedback when indicated by the teacher. An online Google Form can be 

used, and an example can be found in Annex 2.3. 

Teacher feedback 
When it comes to our preparation pre-implementation and given that we implemented the 

learning scenario in September right after our students returned to school after a long break 

during the pandemic, we allocated significant time in getting familiarized with online tools, 

apps and platforms and choosing the activities that would facilitate the implementation. 

Despite the situation and in order to facilitate the application of 4C skills we followed all the 

safety instructions so students could work in class at distance. They delivered a variety of 

learning products ranging from sheets and bbooklets while in their graphs they translated 

statistical data. They have learned what percentages are and how they can be represented 

using more types of graphs: aerogram, histogram and other types.  

When it comes to the collaboration between us, we rate it as extremely satisfactory and in 

addition to trying out new approaches and methods, we improved out tech skills. At this point 
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we would like to credit the parents and all guest speakers that discussed with our students 

about the STEM professional paths they have followed and thank ESA Astronaut Samantha 

Cristoforetti for her guest talk. They have all contributed to the organization of an online STEM 

jobs fair and we are grateful. 

When it comes to the time allocated and spent, we dedicated significantly more time in 

adjusting the activities, dedicating more time than initially planned both for the preparation 

of the materials and the implementation of the activities. We are lucky to have access to 

educational materials and solutions not every school might have access to, but we have 

included activities that can be easily implemented without those as well. When it comes to 

the challenges we faced we would say that overall situation aside, we faced some issues with 

our Internet connection that delayed some activities. However, we are glad that we got to 

explore technology among other subjects in this learning scenario and appreciate its 

application during this time. 
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Annexes 

A thorough and complete list of all the materials used will be asked from all teachers. Those 

materials will be cited as Annexes and they can be further cited in the learning scenario. 

 

Annex 1 

PEDAGOGICAL TRENDS IN EDUCATION 

Disclaimer: Information presented in this document has been 

previously partially published in the Scientix Newsletter “Pedagogical 

trends in education”, May 2019: 

http://files.eun.org/scientix/scx3/newsletter/Scientix-Newsletter-May-

19.pdf 

Inquiry-based science education 

IBSE adopts John Dewey’s principle that education begins with curiosity (Savery, 2006), and 

makes students go through all the steps of scientific research: ask a question, develop a 

hypothesis, plan how to test this hypothesis, collect data, analyse the results and share it with 

peers (Pedaste et al. 2015). IBSE is ideal for science education, because it makes teaching more 

hands-on, and is perfect to learn how scientific research works. Students learn how to 

formulate questions answerable through experimentation. The teacher has both a facilitator 

role and an instructor role, making it an in-between method compared to full facilitation in 

problem-based, and instruction in project-based learning. However, the approach can be 

gradually made student-directed; students can start an IBSE project with a question provided 

by the teacher, and then can come up with their own questions to transfer what they learned 

for deeper learning. 

IBSE does not only tap into creativity, problem-solving, and critical and analytical thinking. It 

also sets the stage for learning about how to collect and interpret data (become science and 

data-literate), and how to do this ethically and reliably. All these are skills of the 21st century, 

where data is abundantly available in every part of life.  

As mentioned in the recent European Schoolnet publication, while inquiry-based science 

education (IBSE) has been already around in STEM education for decades, there is still much 

room for improvement in teachers’ development and continued dissemination of innovative 

http://files.eun.org/scientix/scx3/newsletter/Scientix-Newsletter-May-19.pdf
http://files.eun.org/scientix/scx3/newsletter/Scientix-Newsletter-May-19.pdf
https://www.youtube.com/watch?v=u84ZsS6niPc
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pedagogical approaches. To highlight the impact of IBSE, its challenges, and the initiatives 

addressing these, we published the “Teacher Training and IBSE Practice in Europe, A European 

Schoolnet overview”.  

Research shows that IBSE results in greater interest in Science, and motivation for STEM 

careers. Another important observation from the publication is that the benefits of IBSE are 

long-term and maintained, in contrast to the short-term acquisitions of traditional pedagogies 

that also come with less inclusion of both genders, and less interest in STEM. 

One challenge is teacher support: teachers report that they receive little support in 

implementing IBSE in their classroom. Another challenge to IBSE is standard assessment: PISA 

tests, as well as end-of-secondary-education exams, are still more focused on recall and 

repeated-drill exercises, deterring the use of more diverse pedagogies. In order to better 

integrate inquiry-based methods in school curricula, standardized tests also need to evolve 

along with traditional pedagogies. 

Problem, project and challenge-based learning 

Problem-based learning (PBL) is a student-centred multi-disciplinary method that was initially 

adopted in medical education as a means to put multiple topics in context (Newman, 2003) 

PBL aims to make students good problem-solvers in the real world: for instance, to put 

knowledge from multiple disciplines into use, and be able to work with others productively. 

After all, real-world problems are hardly ever solvable by one single discipline and one single 

person.  

A PBL activity consists of working on an open-ended, even ill-defined question, with no 

solution provided by the teacher. Students need to work collaboratively and devise a solution 

to the problem by themselves. The key component is that it is student-centred; students are 

more motivated when they are responsible for the solution to the problem, and when the 

whole process rests with them (Savery, 2006). Decades of research has established that 

although students who went through PBL do not necessarily score better on standardized 

exams, they are definitely better problem-solvers (Strobel & van Barneveld, 2009).  

Project-based learning also involves collaborative learning and finding a solution to a 

problem. However, the process and the end product are more specified from the beginning. 

Students work on a project for an extended period of time, a project that will produce a 

solution to a complex question or solve a complicated problem. The role of the teacher is more 

active here because multiple obstacles are typically encountered in the production of 

https://www.youtube.com/watch?v=EuzgJlqzjFw
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something like a rocket, or a space habitat, and these obstacles mark the moments for the 

teacher to instruct specific topics.  

Finally, with challenge-based learning (CBL) (Johnson et al. 2009), students are again asked to 

develop a solution to a problem. However, they are only provided with a “big idea”, a societal 

problem that they need to address with a challenge of their choosing (e.g. disinterest in 

mathematics, low upturn in elections). While the use of technology can be considered optional 

in other trends, technology needs to be incorporated in every step in CBL. Similar to project-

based learning, there is an end product, although this product is determined in the process, 

not at the beginning. The focus is on the use of ICT in the collection of data and sharing the 

results.  

Design thinking 

If IBSE recreates scientific methodology in the classroom, design thinking (DT) does the same 

for design and prototype production. DT helps students develop the skill to identify problems 

and needs in the society, and entrepreneurship. DT can be implemented within problem or 

project-based learning; the difference is that the problem is identified by students, and the 

end product is a prototype to solve the problem. The product is tested and refined in multiple 

iterations. Students go through a cycle of steps: (1) empathize; (2) define; (3) ideate; (4) 

prototype; (5) test.  

Blended-learning and the flipped classroom 

In a classroom where all students are facing the instructor, each moment there will be 

students drifting from the topic, even if for thinking deeper about a specific point in the 

lecture. It is challenging to have the undivided attention of the whole classroom because each 

student has a different way of learning and a different pace. With online content, students 

can learn the material at home at their own pace. In turn, the teacher can use the classroom 

to engage students in debates, projects and group assignments. Blended-learning and flipped 

classroom are instructional strategies that help students learn in their own pace, and deepen 

their learning with making the most of classroom hours. Although these concepts are used 

interchangeably, they are slightly different: while blended learning complements online 

learning with class instruction and support, the flipped classroom requires students to learn 

the material before coming to class and do assignments and projects during class hours.  

Content and Language Integrated Learning (CLIL) 

https://www.youtube.com/watch?v=K-YU0Ea9JKg
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Content and language integrated learning (CLIL) is a well-positioned pedagogical approach 

that emphasises on the integration of foreign language and thematic content within the 

context of all school subjects. CLIL is a pedagogical approach that allows to teachers and 

students use a foreign language as the medium of instruction in non-linguistic subjects, 

allowing this way the practice and improvement of both the second language and the 

immersion to subjects that may vary from science subjects to humanities. According to Cenoz 

et al. (2013) "the European Commission and the Council of Europe have funded many initiatives 

in support of CLIL because it responded to a need in Europe for enhancing second-language 

(L2) education and bilingualism that was well-received" and research further supports that 

CLIL is applied successfully in task-based pedagogies. In addition, when it comes specifically to 

the application of CLIL in the science classroom there are specific advantages including 

enabling learners to learn a school subject that exists in their curriculum using the respective 

second language they are learning, provide authentic learning settings while using the 

resources available at their school and support learners’ cognitive skills by equally supporting 

language practice and the teaching of science context. 
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Annex 2 

Annex 2.1 

Challenge one: online research (you can find the presentation here) 

https://doi.org/10.1093/applin/amp041
http://www.ltsn-01.ac.uk/docs/pbl_report.pdf
http://www.ltsn-01.ac.uk/docs/pbl_report.pdf
http://escholarship.bc.edu/cate/vol3/iss1/11
https://docs.google.com/presentation/d/1pT7KmNUX3CL-Vganfazk2o_XNDascO3Wa3dkzTaeEpI/edit#slide=id.g93273f9569_0_86
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- Material to be projected in class to the LIM or to be distributed on paper. 

Small cards can be cut out and attached on the wall 
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Annex 2.2 

Online feedback form for students in order to reflect and provide their insight 

 

 

 

https://docs.google.com/forms/d/1RYQSLW48yBZapUA6B_FHpbRZTayzrvMkHTJsSHOi7-0/edit
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Annex 2.3 

Evaluation rubric to be used by teachers 

      
NAME   ……………………………………………………………  GROUP…………………………………………………………………………....  

       Skills Expected outcome Excellent Good Satisfactory Fair Poor 

Media Literacy The student has sound 
understanding of media 

     

Technology 
Literacy 

The student searches and filters 
the information found online 

     

Information 
Literacy 

The student uses a wide variety 
of tools, such as websites and 
applications 

     

Social Skills The student respects the opinions 
of others 

     

Initiative The student presents and 
defends opinions and ideas 

     

Leadership The student guides and motivates 
the members of the  

     

Collaborating The student cooperates with the 
group 

     

Productivity The student completes the 
assigned tasks 

     

Creative 
Thinking 

The student responds creatively 
to a challenge 

     

Communicatin
g 

The student can work as part of a 
team using reading, writing, 
speaking and listening for 
productive discussion  
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the sole responsibility of the organizer and it does not represent the opinion of the European Union or the Education, Audiovisual and 
Culture Executive Agency, which are not responsible for any use that might be made of the information contained. 

 

Annex 2.4 

Material to be projected in class to the LIM or to be distributed paper (small flash cards can 

be cut out and attached to the wall) 
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Annex 2.5 
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