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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. 



Integrated STE(A)M IT Learning Scenario: Light Up Future Homes  
 

3 
 

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 

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    
Light up Future Homes  

Authors  
Preeti Gahlawat: High School Science & technology teacher at Rödabergsskolan, Stockholm, 
Sweden 
Junior Ndiaye: High School Mathematics and Science Teacher at Rödabergsskolan, Stockholm, 
Sweden 
Anna Brink: High School Art teacher at Rödabergsskolan, Stockholm, Sweden 
Summary 
Communication is very important in any design process. Professional design teams and 
designers often need to pitch ideas to clients. Designers use a range of graphic techniques to 
communicate their ideas and constructional and technical considerations related to design 
solution. Students will work as if they were employed at an architectural firm where they will 
first make a drawing of a house with a dimension of 25-30 sqm, and then build a model of a 
house where they will choose their own scale and material for the model, making it 
sustainable. They will use an online tool of their choice from the proposed tools. The digital 
drawing should include a hall, a bedroom, bathroom with shower and a living room with a 
small kitchen. The dimensions of the furniture, kitchen cabinets and more can be found on 
IKEA.com. They will also build a website to present their house. The choice of content, fonts 
and design should reflect the taste of an imaginary customer. At the end of the project, the 
students will do an oral presentation where they will speak both about the house they 
designed, and about how they have chosen to communicate the idea of their house with the 
website that they have built. 
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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) 
Technology: Students explore a range of online tools to draw the sketch of a 25 square meter 
house and then work in a team of three students to come up with one design and construct 
their model of the house based on their design with lighting systems. 
Physics: Students use key concepts of electric circuits and physics behind circuits and their 
pervasiveness in our homes and everyday lives. Students learn about Ohm’s law and how it is 
used to analyse and interpret drawings of electric circuits.  
Art: Students build websites where they present their architectural design. Conscious choice 
of images, fonts and layout should reflect the taste of an imaginary customer group. Key 
concepts in this unit is graphic design, UX and target group. The students present their 
websites and projects to each other, along with feedback. 
Math: Students exercise their skills by estimating and applying principles to address questions 
about the area, ratio and scaling.  
Real- life questions 
Technology:  

● How would a modern-day house look like?  

● What basic components should be included in a house for a person to live?  

● How important is proper electrical fittings? 

Art:  
● What is the best way to advertise and sell a product?  

● How do you make someone interested in a product that you have made? 

● How do you make a lot of information easy, accessible and interesting on the 

internet? 

● What is your favourite web page(s)? What makes it your favourite? (design, items 

they sell etc) 

 

Aims of the lesson 
Different aims to be achieved were targeted during the lessons and sessions that took place 

in the context of the three chosen subjects. While  

Technology: 

● learn to use online tool Tinkercad, Floorplanner, SketchUp  

● get familiarized with the techniques used by architects to create a simple floor plan 

https://www.tinkercad.com/
https://floorplanner.com/
https://www.sketchup.com/
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● Present the Engineering design challenge 

● Build their design with available material 

● Test and compare each other’s house 

Physics: 
● Define electric current and voltage 

● Understand series and parallel circuits 

● List several different circuit components. 

● Distinguish between series and parallel parts of a circuit 

● Describe how current changes in a parallel circuit when a light bulb is removed from 

or added to the circuit. 

● Describe the connections among representations of circuit symbols 

● Draw circuit diagrams for the house (lesson 2) 

 
Art: 

● Use of an online platform to build a website 

● Plan the visuals of the website based on target group 

● Present the product 

● Give feedback to peers 

Connection to STEM careers 
Recognize how the role of  

• an architect involves delivering solution, ensuring the plan and basics are in place 

and coordinating teams of people to bring the work together efficiently and cost 

effectively. Creative solutions, critical thinking and aesthetics of the products 

based on customer’s interests are part of their work which are part of the art. 

• electrical engineers, material scientists/engineers, mechanical engineers and 

physicists contribute to the development of electronic technologies 

Age of students 
13-15 

Time 
Preparation time: 50 min 

Teaching time: 9 hrs 

• Brainstorming: 1 hour 

• STEM Subject 1 (Technology): 4 hours 

• STEM Subject 2 (Physics): 2 hrs 

• non-STEM subject: (Art): 2 hrs  

Teaching resources (material & online tools) 
Materials:  

Technology:  
• Cardboard/foam core board 
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• Aluminum foil and thick paper 
• Plastic drinking straws 
• x-Acto knives 
• Tape (Transparent) 
• Ruler 
• Glue gun and glue sticks 

 
Physics 

• 1.5V Cells Batteries/, button batteries 

• Insulated Wires/ copper wires 

• Small bulbs/ LED lights 

• Bulb holders 

• Switch 

• Circuit boards 

• Voltmeter 

• Ammeter 
 

Online tools:  

Computer or any other device with a screen and wifi 

• https://www.tinkercad.com/ and/or AutoCAD 

• https://sway.office.com/auth/signin 

• https://sites.google.com/new 

• https://floorplanner.com/ 

• https://www.sketchup.com/plans-and-pricing/sketchup-free 

 

Software used for the visuals:  

• Photoshop, Illustrator  

 

Resources: 

• https://phet.colorado.edu/en/simulation/balloons-and-static-electricity 
• https://www.golabz.eu/lab/electrical-circuit-lab 
• http://interactives.ck12.org/simulations/physics/dollhouse/app/ 
• http://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_en.html 
• https://quizlet.com/_87egi6?x=1jqt&i=20cyfr 

 

Formative assessment tasks: 

• https://www.teachengineering.org/lessons/view/cub_electricity_lesson05 

Websites to browse and get ideas: 

• https://www.wingardhs.se/en/ 
• https://www.varsasvillan.se/ 

https://www.tinkercad.com/
https://sway.office.com/auth/signin
https://sites.google.com/new
https://floorplanner.com/
https://www.sketchup.com/plans-and-pricing/sketchup-free
https://www.adobe.com/se/products/photoshop.html?gclid=EAIaIQobChMIlfKEiImC6QIVQ6wYCh3PIwxVEAAYASAAEgIy6vD_BwE&sdid=8JD95K3M&mv=search&ef_id=EAIaIQobChMIlfKEiImC6QIVQ6wYCh3PIwxVEAAYASAAEgIy6vD_BwE:G:s&s_kwcid=AL!3085!3!393367673653!e!!g!!photoshop
https://www.adobe.com/be_en/products/illustrator/free-trial-download.html
https://phet.colorado.edu/en/simulation/balloons-and-static-electricity
https://www.golabz.eu/lab/electrical-circuit-lab
http://interactives.ck12.org/simulations/physics/dollhouse/app/
http://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_en.html
https://quizlet.com/_87egi6?x=1jqt&i=20cyfr
https://www.teachengineering.org/lessons/view/cub_electricity_lesson05
https://www.wingardhs.se/se/
https://www.varsasvillan.se/
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• https://malmstromedstrom.se/ 

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

skills: 

Learning and innovation skills 4c’s: Critical thinking, collaboration, communication, creativity 

Technology skills: Use of ICT, analyse and create media 

Social skills: Students work in teams, give and respond to feedback 

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 and the students briefly discuss the below 

questions in order to introduce the topic of the learning 

scenario: 

• Why do people need houses?  

• What the various parts of a house include. 

• Why are houses around the world made of different 

materials? 

• What materials are generally used to build a house in in 

our country, why? 

10 min 

Discussion and 

preparation for 

the next lesson 

You work for an architectural firm and are assigned a project to 

design a house for an upcoming township. You are placed in a 

team of three architects. It is agreed that at first, each architect 

comes up with an individual design of a house and then shares 

his/her ideas with the others and collaborates to come up with 

a common design. You must work and think as engineers to be 

able to design and create a model of the sustainable house with 

the resources given. Start with the design thinking process. 

Steps of the design process: 

• Identify the problem 

• Ask questions 

• Research 

50 min. 

https://malmstromedstrom.se/
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Name of 

activity 

Procedure Time 

• Brainstorm 

• Think of ideas 

• Make a plan/design 

• Create a prototype 

• Improve the prototype 

• Present final design 

2nd Lesson 

STEM Subject 1 Technology 120’ 

Introducing 

online tools 

and apps to be 

used & 

assigned 

homework 

In this activity you will work individually and follow along the 

necessary steps to create a simple house shape. After 

completing the activity, you will create your own unique design 

or personalize your environmentally friendly sustainable 

house. 

Design your house with Tinkercad 

The teacher introduces the students to the various tools 
available that are widely used by architects in order to design a 
house and students work on a simple first task, to create a floor 
plan.  

Full instructions and screenshots as provided by the creators of 
the learning scenario and the team of students can be found in 
Annex 5. 

The teacher introduces the assigned homework: Students are 

asked to write a one-page report explaining the various design 

features of your home, why you think your home was 

constructed the way it was. Why did the engineers who 

designed the home choose the materials they did? Now that 

you have lived in the house, do you have any suggestions for 

improvement? Include sketches or photographs to help 

explain. You will present this report in class. You may choose 

any way you like to present your research. (presentation, 

advertisement, drawing, poster, pictures, videos etc.) 

100’ 

 

 

 

 

 

 

 

 

 

 

 

20’  

Learning 

products 
One-page report and students’ analysis and data collected 

 

3rd Lesson 
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Name of 

activity 

Procedure Time 

STEM Subject 1 
                                         Technology 

120’ 

Prototype 

design & 

assigned 

homework 

Having designed their floor plan in the previous lesson, 

students are asked to build a model of a house based on their 

floor plan. Students proceed with research about the various 

types of houses, build their prototype with the materials they 

have at their disposal and test/compare each other’s houses.  

The teacher introduces the assigned homework:  

Students are asked to research homes commonly used in other 

cultures and times such as log cabins, teepees, igloos, homes in 

the Amazon rainforests, the frozen northlands of Greenland or 

houses in cultures or countries of their interest.  

Following, they are asked to address certain questions: 

● How did these different cultures and communities 

adapt to their specific locations?  

● What materials did they use?  

● How did climate considerations shape the house 

designs? 

Questions to consider during the evaluation of the assigned 

homework: 

● Why did you choose this design? 

● Can you do the same assignment in a different way?  

● What are pros and cons of some other methods? 

 

100’ 

 

 

 

20’ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Learning 

products 

Research outcome in the form of a report or notes or presentation on 

how houses look like in other countries and research results. 

4th Lesson 

STEM Subject 2 Physics 60’ 
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Name of 

activity 

Procedure Time 

Discussion to 

introduce the 

lesson 

Note: 

This lesson will take place after the students have already 

started and progressed with the Technology lessons, having 

started drawing the sketches of the houses in any of the 

platform of their choice. 

 

The teacher introduces the topic to the class by addressing the 

following questions: 

 

● How is electricity supplied to our houses?  

● Who can fix the wiring inside the house?  

● Do we need special expertise, or anyone can work with the 

electricity in the house?  

● How do you think the electrician understand what type of 

switch/plug/wire goes where? 

 

While exploring the students’ current knowledge on the topic 

eliciting information, students are introduced to specific STEM 

careers like the ones of Electrical Engineer and Electrician, as 

well as to several key concepts of electric circuits. They use 

simulations to learn about some physics behind circuits, the key 

components in a circuit and their pervasiveness in our homes 

and everyday lives. Students learn about Ohm’s law and how it 

is used to analyse circuits. 

 

Lesson 1: 

 

Learning Objectives: 

• Define electric current and voltage 

• Understand series and parallel circuits 

• List several different circuit components. 

For a detailed presentation of the learning objectives in the 

subject of Physics, activities, and assessment methods, you 

can refer to Annex 2. 

 

Learning 

products 

Students’ notes and their responses in the questions and 

practical exercises in addressing the different parts of the 

circuits. 

 

5th Lesson 
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Name of 

activity 

Procedure Time 

STEM Subject 2                                           Physics 60’ 

Exploring 

concepts, 

introducing 

relevant STEM 

careers and 

assign 

homework 

The students with their teacher’s guidance, learn how to 

distinguish the series and parallel parts of a circuit. They also 

learn how to describe the changes in a parallel circuit when a 

light bulb is removed from or added to the circuit and the 

connections among representations of circuit symbols. Lastly, 

students learn how to recognize that electrical engineers, 

material scientists/engineers, mechanical engineers and 

physicists contribute to the development of electronic 

technologies. 

 

For a detailed description of the assigned homework for this 

lesson, see Annex 2. 

Optional: Take a quiz to check your understanding and compare 

your answers. 

 

The Blobz Guide to Electric Circuits 

http://www.andythelwell.com/blobz/ 

 

For a detailed presentation of the learning objectives in the 

subject of Physics, activities, and assessment methods, you can 

refer to Annex 2. 

 

50’ 

 

 

 

 

 

 

 

10’ 

 

Learning 

products 

Students’ notes and their responses in the questions and 

practical exercises. 

 

6th Lesson 

Non-STEM 

subject 

                                            Art 60’ 

Introducing 

web-searching 

and Sway 

 In this initial discussion, the teacher discusses with students 

how architectural firms work, communicate their vision and 

disseminate their practices. Following, students will be 

introduced to the target groups, ways to gain the customer’s 

attention based on key concepts in communication and graphic 

design.  

 

Lastly, students become familiar with Sway in a crash course 

organized by the teacher. 

40’ 

 

 

 

 

 

 

http://www.andythelwell.com/blobz/
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Name of 

activity 

Procedure Time 

20’ 

 

Learning 

products 

Students’ notes, outcomes from their first experience with 

Microsoft Sway 

 

7th lesson 

Non-STEM 

subject 

                                              Art 2x60’ 

How to build 

your website 
Note: The approximate time for this activity is 120’ (2 sessions 

dedicated to building their website with a duration of 60’ each). 

Teachers may improvise and use less or more time according to 

the mode of teaching (online, in-class, mixed implementation), 

the number of students, access to equipment and so on. 

Session 1: Start building you website 

The main activity of this session is dedicated to the creation of 

students’ websites. The questions the students are working 

with during this lesson are: 

• Who is your target group? 

• How do you attract people in your target group? 

Session 2: Finalize your website 

The students will finish building their website during this lesson. 

The questions the students are working to address and consider 

while building their websites are: 

• What is the appropriate amount of information to put on 

the site, in order to make it attractive yet informative? 

• What content suits our clients? 

Key concepts: UX design 

Lesson 2: Present your work 
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Name of 

activity 

Procedure Time 

The students’ groups will prepare presentations and will later 

provide feedback to each other as homework. They will be 

given another student group’s webpage and prepare to give 

feedback relevant to its visual elements and information 

contained. 

During class, each group will present their website and be given 

feedback by other students.  

Key concepts: Communication, graphic design, target group 

 

The evaluation questions and table with assessment criteria for 

the subjects of Art and Technology can be found in Annex 8. 

Learning 

products 

Students will use Microsoft sway to make their website. They may also 

use Google sites for their products (Google Forms, Google Sheets, etc). 

https://youtu.be/OCmnrdHKJjQ In this video we can see one example of 

the finished product in technology lesson.  

 

Assessment 
The assessment methods for the activities and outcomes produced in the subjects of Arts and 

Technology can be found in Annex 8. 

Initial assessment  
As initial assessment the outcomes of the assigned homework and overall understanding and 

participation in the collaborative activities will be considered. 

Formative evaluation  
A complete list with all the activities designed to facilitate formative evaluation can be found 

in Annex 3. 

Final assessment  
Create a website with a floor plan and a sample model of the house with a written report 

about choice of material and electric drawings. 

Student feedback 
Students’ responses are collected in a Microsoft Form in order to evaluate the project. The 

students respond to the below questions. An example of their responses can be found in 

Annex 7. 

• What did you like the most about the lesson/project? 

• What could be done better? 

https://youtu.be/OCmnrdHKJjQ
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• What did you learn that you did not know before? 

Teacher feedback 
▪ This integrated learning scenario aimed to address a real-life problem in our 

community, the shortage of housing. Students were given a real-life scenario as a 

trigger to discuss about the housing problem in Sweden and how more and more 

young adults are forced to live with their parents due to housing shortage in Sweden, 

especially in Stockholm. They were told that the government has come up with an idea 

of building 25-30 m2 houses with roofs up to 4 meters high. Students were put in 

groups of 3-4 and had to work as an architectural firm and asked a design a house using 

the dimensions on an online design platform of their own choice. The students were 

able to collaborate, problem solve, critically analyze the task and worked very well in 

teams.  

▪ When it comes to the challenges faced, the only activity students didn’t manage to 

fully proceed with was related to the electrical fitting for their houses. But we studied 

about how they look and how the electricians read and implement them. A common 

challenge for both students and teachers were the constraints brought by the Covid-

19 pandemic that affected the estimated time of implementation. We had to extend 

the overall process of implementation due to several students being absent from 

school. Students’ absence affected the work designed to take place in groups and to 

some extend affected student motivation. 

▪ When it comes to the teaching outcomes of this learning scenario, it was a memorable 

experience for both students and teachers. We examined how a basic idea can be 

turned into a very good and fun project both for everyone, resulting to deep learning 

for students while teachers could take more calculated risks, having a solid support 

system from one to another. We consider that we saved time and built better 

relationships among colleagues, despite having different perspectives through our 

subject lenses, as the goal was mutual. 
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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 

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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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 

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. 

https://www.youtube.com/watch?v=EuzgJlqzjFw
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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 

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.  

https://www.youtube.com/watch?v=K-YU0Ea9JKg
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Content and Language Integrated Learning (CLIL) 

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 
Physics – Electricity 

Presentation Idea  

 

LEARNING OBJECTIVES: 

1. Understand what is needed for electricity to flow around a circuit 

2. Understand how and why electricity flows around a circuit 

3. Understand the importance of insulators 

4. Understand the difference between current and voltage and can explain the 

relationship between them 

5. Ohm’s law: understand the relationship between the resistance, the current and the 

voltage in a circuit  

6. Can draw parallel and series circuits using circuit symbols 

7. Understand how current and voltage behave in a series and parallel circuits 

8. Understand the relationship between current and voltage and power 

INTRODUCTION: 

• PRACTICE 1 

o Charge up a rod by rubbing it on a piece 

of woollen cloth. 

o Place it over the pieces of paper. 

o What happens? 

• PRACTICE 2 

o Take an inflated balloon and rub it on 

your hair or your woollen jumper. 

o Place it against the noticeboard and let 

go. 

o What happens? 

• Try this simulation and note down three things you found. 

1 ELECTRICITY 

• Watch the video: Electricity 

• Watch the video: What is electricity? 

Figure 1 Screenshot of the simulation 

https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/electricity.htm
https://youtu.be/oB1v-wh7EGU
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2 ELECTRICAL SYMBOLS 

 

Figure 2 Electrical symbols. Source: https://electronicsclub.info/circuitsymbols.htm 

THIS WHAT THE ELECTRICIANS GET WHEN THEY DO THE WIRING  

 

 

Figure 3 Electrical drawing picture. Source: https://www.edrawsoft.com/template-electrical-
wiring-diagram.php 

 

3 CONDUCTORS, INSULATORS & RESISTORS 

• CONDUCTORS: Materials that allows electricity to flow through them. 

• INSULATORS: Any material that doesn’t allow electricity through 

• RESISTORS:  
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o Some materials allow electrons to flow through them very 

easily. These materials have a low resistance. 

o Some materials make it very difficult for electrons to move 

through them. These have a high resistance. As electrons move 

through these materials, they have to work hard and they lose 

some of their energy. This electrical energy can form heat or 

light energy. 

o A relationship was found between current and voltage that 

linked to resistance. This was found by George Simon Ohm 

(1787-1854) in 1826. It has now been called Ohm’s Law. 

▪ Resistance is measured in units called Ohm’s (Ω). 

4 CIRCUITS DIAGRAMS  

• Electrical circuits are drawn using the symbols on the previous slide. They need to 

make a continuous loop from the power source, the battery, back to the battery. If 

there is a break in the circuit then the electricity can’t flow. The circuit is broken and 

nothing happens. 

• Draw the electrical circuits for these situations. Cut and paste the required symbols 

from the electrical symbols image 

 

Figure 5 Circuits Diagrams. Source: 
https://www.dkfindout.com/us/science/electricity/circuits/ 

PRACTICE: Which are conductors and which insulators? 

PROCEDURE 

Figure 4 George S. Ohm. Source: 
https://corrosion-

doctors.org/Biographies/images/o
hm.jpg 
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1. Set up the circuit as shown in diagram 1.  

2. Place a heatproof mat under the area where the material to be 

studied is going to be placed. 

3. Set the power pack to 6V. 

4. Test the materials. 

5. If they light the bulb then they conduct if not they are 

insulators. 

RESULTS 

Complete the table below. 

MATERIAL CONDUCTOR INSULATOR 

   

   

   

   

   

   

 

WATCH THE VIDEO “Circuits” 

5 WHAT IS ELECTRICAL CURRENT? 

• An Electric current is a flow of electrons 

o The symbol for current = I 

o The units for current = A (Amperes or amps) 

o Often small current is measured in = mA (milliamps) 

▪ 1amp = 1000mA 

• Current is always measured using an Ammeter which is always placed 

in series 

6 WHAT IS ELECTRICAL VOLTAGE? 

• The Voltage tells us how much energy the charges have. 

• The higher the voltage the larger the amount of energy the charges have. 

o The symbol for voltage = V 

o The units for voltage = V (Volts or Joules per unit of charge) > 1V = 1J/unit of 

charge 

Figure 6 Diagram 1. Source: Author 

Figure 7 Andre-Marie 
Ampere (1755-1836). 

Source: 
https://www.catholiceduca
tion.org/en/images/aapeop

le/ampere.jpg 

https://youtu.be/WUR4oAKqWHc
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• Voltage is always measured using an Voltmeter which is always placed in parallel. It 

measures the change in energy across an electrical component. 

7 SERIES AND PARALLEL 

• Electrical components can be placed in a circuit in two different forms: 

 

o Series: Here the components are strung out in a long line  

 

o Parallel: Here the components are strung out in branches  

 

 

• The way they are positioned has effects on what happens in the circuit. 

PRACTICES: Series and parallel (all Diagrams below have been elaborated by the author of 

the Learning Scenario) 

Circuit 1 

1. Set up the circuit opposite.  

2. Is the bulb glowing very brightly, brightly, dimly or not glowing? 

Circuit 2 

1. Set up the circuit opposite. 

2. Compare the bulbs glow here to circuit 1 what do you notice? 

Circuit 3 

1. Set up the circuit opposite. 

2. Compare the bulbs glow here to circuit 2 & 3 what do you notice and 

explain why? 

Circuit 4 

1. Set up the circuit opposite.  

2. Compare the bulbs glow here to circuit 2 & 4 what do you notice and 

explain why? 

Circuit 5 

1. Set up the circuit opposite.  

2. Compare the bulbs glow here to circuit 4 & 5 what do you notice and explain 

why?  

Figure 8 Series. Source: Author 

Figure 9 Parallel. Source: Author 
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Circuit 6 

1. Set up the circuit opposite.  

2. Unscrew bulb 2, what do you notice and try to explain why? 

Circuit 7 

1. Set up the circuit opposite. 

2. Unscrew bulb 2, what do you notice and try to explain why?  

 

 

 

Summarise your findings in the table below for series and parallel circuits: 
 

SERIES PARALLEL 

Add an extra bulb 
  

Remove a bulb 
  

Unscrew a bulb or a 

bulb blows 

  

 

8 AMMETERS AND VOLTMETERS 

• An ammeter is a meter that measures how quickly the charge is moving around the 

circuit. These are always placed in series within the circuit.  

• A voltmeter is a meter that measures how much energy is given up across an electrical  

component. These are always placed in parallel across a component. 

 

 

Figure 11 Ammeter. Source: Author Figure 10 Voltmeter. Source: Author 
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EXTRA 

• Doll house to help understand how to light up the model of your house.  

• WATCH THE VIDEO: to understand the setup and then try this simultation to 

understand different combinations and flow od current and resistance 

HOMEWORK: Earn 5 stars by playing this game and then compare your answers and find the 

errors. 

 

USEFUL WEBSITES: 

• Static Electricity https://www.bbc.com/education/guides/zthyvcw/revision  

• The Blobz Guide to Electric Circuits http://www.andythelwell.com/blobz/  

• New GCSE BBC Bitesize – Circuits https://www.youtube.com/watch?v=zx2yqSQ-sWs 

 

Annex 3 
 

Activities that took place in the context of formative evaluation. 

 

Voting  

Ask a true/false question and have students vote by holding thumbs up for true and thumbs 

down for false. Discuss the right answer. 

 Statement Answe
r 

1. Three AA batteries connected "in series" provide more voltage than a single AA 

battery. 

T/F 

2. Batteries can be "in series" or "in parallel." T/F 

3. Electrical engineers use a circuit diagram to determine how much power a device 

needs to operate. 

T/F 

4. Batteries produce the same type of current as a wall outlet. T/F 

5. The current that comes from a battery is called alternating current. T/F 

http://interactives.ck12.org/simulations/physics/dollhouse/app/
https://www.andythelwell.com/blobz/guide.html
https://www.bbc.com/education/guides/zthyvcw/revision
http://www.andythelwell.com/blobz/
https://www.youtube.com/watch?v=zx2yqSQ-sWs
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Numbered Heads1:  

Divide the team into teams (preferably in the same teams as they were while building the 

model of the house). Have the students on each team pick numbers (or number off), so each 

member has a different number. Ask the students the questions below (give them a time 

frame to respond, if needed). The members of each team should work together on the 

question. Everyone in the team must know the answer. Call randomly a number. Students 

with that number should raise their hands to answer the question. If not all the students 

with that number raise their hands, allow the teams to work a little longer. Ask the students: 

● If you remove one bulb from a series circuit with three bulbs, the circuit becomes 

a(n) _________ circuit. Open or closed? (Answer: Open.) 

● What happens to the other bulbs in a series circuit if one bulb burns out? (Answer: 

They all go out.) 

● When more bulbs are added to a series circuit, each lamp becomes _____________. 

Brighter or dimmer? (Answer: Dimmer.) 

● When batteries are connected in series, the voltage across them ____________. 

Increases, decreases or stays the same? (Answer: Increases.) 

● Draw a circuit diagram of a series circuit with two batteries and three light bulbs. 

(Answer: It should look like Figure 4 with the switch replaced with a second battery.) 

 

 

Figure Drawing Race:  

Write the circuit symbols on the board. Divide the class into teams of four, having each team 

member number off so each has a different number, one through four. Call a number and 

have students with that number race to the board to draw the correct circuit diagram. Give a 

point to the team whose teammate first finishes the drawing correctly. Ask the students to 

draw circuit diagrams of the following: 

● A series circuit with one battery and two light bulbs 

● A series circuit with two batteries, one light bulb, and one switch 

● A series circuit with one battery, one light bulb, and one resistor 

 
1 Adapted from https://www.teachengineering.org/lessons/view/cub_electricity_lesson05 

 

https://www.teachengineering.org/lessons/view/cub_electricity_lesson05
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● A series circuit with three batteries, two light bulbs, and two resistors 

● A series circuit with one battery, two resistors, two light bulbs, and one switch 

● A series circuit with three batteries, four light bulbs, and one switch 

● A series circuit with one battery, and three each alternating bulbs and resistors and 

one switch 

Adapted from https://www.teachengineering.org/lessons/view/cub_electricity_lesson05 

 

 

 

  

https://www.teachengineering.org/lessons/view/cub_electricity_lesson05


Integrated STE(A)M IT Learning Scenario: Light Up Future Homes  
 

29 
 

Annex 4 
Project report: Luxury student housing (Author of the project is Rebecca, a student in grade 8 

at Rödabergsskolan. She was part of the project) 

 

The house is for young student couples living on the edge of a city. It provides them a calm 

environment whilst also giving them access to the inner city.  

 

Main characteristics of the house 

• 2 floors 

• 1 living room 

• 1 bathroom 

• 1 kitchen 

Location and climate  

The home would be situated in the edge of Stockholm where the housing prices aren’t as 

expensive, but also gives young couples the opportunity to easily access the inner city. The 

house would be situated on top of flat-roofed buildings, making it easy to construct and not 

as expensive because they are not taking up more property on the ground. It would also be a 

lot more environmentally friendly because they don’t take up any extra space where plants 

could have grown. Since it’s situated on a roof with other houses around too, this gives more 

space to create a garden on the roof. It should also provide a beautiful view of nearby forests. 

 

Heating 

The house would use district heating. District heating is when a group of houses all share pipes 

which includes some sort of heat (in this case, water). The pipes reach into every room and 

heats it up. The water is heated up by the central boiler station.  

 

District heating is also a lot more reliable compared to solar panels since Sweden doesn’t get 

that much sunshine during the winter which means there wouldn’t be any heating when it is 

needed the most. Sweden gets a lot darker compared to other countries during winter so solar 

panels are out of the picture. 

 

Material 

The house would be built out of wood with fiberglass insulation. Sound absorption is a positive 

to picking wood for the exterior. Young student couples may want to host parties. Since the 
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rooftop has many other houses which are built close together, it easier for people to hear 

what is happening in the other houses. The wood being able to block some of the sound from 

escaping the house and will not disturb the others living in the area. Wood is also a good 

choice for making the house cheaper because we have a lot of wood in Sweden which means 

it can be sold for cheaper. The cheaper the walls are, the cheaper the rent and the more 

affordable for young student couples. 

 

We chose fiberglass for our insulation because it is the cheapest option compared to spray 

foam and cellulose. 

Fiberglass is also great for thermal insulation by keeping it warm or cold in the house (as said 

here: Fiberglass insulation helps make buildings more thermally efficient by better retaining 

the desired temperature of enclosed spaces). This works well with the heating because if you 

heat up the house, it will stay warm. During the summer, the heating will be turned off which 

means that it will be easier to keep it cold indoors to cool you down. 

 

The most difficult part in the planning process of the project 

The most difficult part in planning was probably making sure the house sketch was drawn in 

the right scale. There were many attempts to calculate the proper scale and to also transfer 

our floorplan 3D model measurements into the right scale. 

 

What I learned 

When making the house, I learned that being precise is important and that building scaled 

down versions of a house takes a lot longer than you expect, especially when you only have 

50 min lessons once a week. Even small mistakes when cutting can be detrimental to the 

whole structure of the building and you must be patient rather than rushing the process 

because that will give you less time to think about your actions before breaking or gluing the 

wrong thing. 

 

What I would have changed 

If I would have gotten another chance to create the house, I would have tried to make it 

smaller and make more rooms so more people could live there. I would have also liked to use 

several different shapes to the building instead of just a square. It would add to the aesthetic 

design. 

https://www.certainteed.com/insulation/benefits-fiberglass-insulation/
https://www.certainteed.com/insulation/benefits-fiberglass-insulation/
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During class, things went pretty swiftly when we all worked together as a group, but I still felt 

as if I could have gotten better contact with my group mates, so I do not end up making most 

of the decisions when coming to the house’s properties (heating system and materials).  

 

If I got the chance to make the house model again, I would have liked to work with different 

people. I don’t think, no matter how many attempts I made to get everyone on board this last 

week on teams, that we could have worked any better than this together. 

 

Source list: 

• https://www.renewableenergyworld.com/2012/12/17/is-district-heating-the-way-

forward-for-renewable-energy/ 

• https://www.certainteed.com/insulation/benefits-fiberglass-insulation/ 

• https://www.wagnermeters.com/moisture-meters/wood-info/advantages-wood-

building/ 

• https://bettersoundproofing.com/does-wood-absorb-or-reflect-sound/ 

 

  

https://www.renewableenergyworld.com/2012/12/17/is-district-heating-the-way-forward-for-renewable-energy/
https://www.renewableenergyworld.com/2012/12/17/is-district-heating-the-way-forward-for-renewable-energy/
https://www.certainteed.com/insulation/benefits-fiberglass-insulation/
https://www.wagnermeters.com/moisture-meters/wood-info/advantages-wood-building/
https://www.wagnermeters.com/moisture-meters/wood-info/advantages-wood-building/
https://bettersoundproofing.com/does-wood-absorb-or-reflect-sound/
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Annex 5 
Process journal 

Log 1 

We have started working on the floorplan. The planning process this lesson was a little slow 

because there was a lot to adjust. It is like making pancakes; the first one is always not as 

good as the rest. The first lesson is always tricky and for setting the base for the project and 

starting to plan. 

 

Log 2  

Today we have almost finished the floorplan. We have 

edited the second floor now and started adding 

furniture on the upper floor. Next lesson, we’ll 

hopefully start drawing the floorplan on paper. We 

have been focused during the lessons. 

 

 

 

Log 3 

We have started drawing the floor plan on a big piece of graph paper. We are scaling the 

measurements down from meters to cm to match the size we’ve chosen for our model. We 

decided to measure and draw one wall at a time (besides the ones that have the same 

measurements as the other walls) because that allows us to keep things organized by doing 

one thing at a time. 

Figure 13 - 14: First drafts of the design of the house made by Rebecca and her group at 

Rödabergsskolan, Stockholm. Source: Rebecca’s pictures 

 

Figure 12 Rebecca and group from their project using 
floorplanner online tool. Source: Rebecca’s pictures 
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Log 4 

So far, we have almost finished the floor plan blueprint, although we still have some of the 

inner walls left to draw, I believe we’ll have started cutting out the walls. Since we have so 

little time to work on this, I really try to make the best of our time and not waste a moment. I 

have been trying to listen to my group for feedback in case I’m too bossy as I feel as if I’m the 

one who is always assigning them to do things, since they otherwise have wondered off talking 

to friends, but they seem to be alright with it and we have had some good discussions about 

the project. 

 

Figure 15 First draft of the design of the house made by Rebecca and her group at 

Rödabergsskolan, Stockholm. Source: Rebecca’s pictures 

Log 5 

 Cutting out the walls for the house has been proven to be tricky since we must work as 

productively as possible which means sometimes, we don’t have time to double check 

measurements and sometimes cut slightly unevenly. Despite our difficulties, we have been 

progressing at great speeds. Once we have two walls cut out, we glue them directly together. 

 

Log 6 

We are still cutting and gluing with hot glue guns. One of the major setbacks of the project 

currently is the fact that several people need to use one hot glue gun which creates a line. You 

don’t have to wait long in line, but considering how little time we have, that time I spent 

waiting was preciously wasted. 

 

 

So far, we have a few walls glued together, although I suspect that I will need to redo them 

soon as they weren’t sitting properly. 
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Log 7 

Today, we spent time gluing things together as well. We have glued together a few of the 

outer walls now. Last week we focused more on cutting things out and it was the first time we 

ran into the issue with the hot glue gun line. Not much has changed since then.  

It is the week before the Easter holidays, and I have decided to bring home the material for 

the house because I am the only one with a hot glue gun at home. I’m hoping to finish the 

structure for both the upper and lower floor before the holidays end. 

 

Log 8 (during the holidays) 

I finished all the walls, but still need to glue the floor to the bottom of each level. Most of what 

we are going to be doing when we return is to glue the floor on, glue the roof and cut out the 

windows (I don’t have access to an X-acto knife at home which makes it difficult to cut out 

windows). I feel as if I have worked hard on this model. Some walls are slightly crooked and 

not completely aligned, I don’t think that will keep us from finishing our house nicely. My idea 

is that you’ll be able to detach the top floor from the bottom and possibly remove the roof 

too to look inside, but that is only in the best of cases. 

 

Log 9 

When it comes to the windows on the model, it turns out one of my group mates which was 

going to draw the windows on the blueprint never finished them, so we are going to need to 

quickly draw them on the blueprint and then cut them out. The blueprint is a good way to get 

an overview of where all the windows will be and is a good way of double checking that you 

are cutting in the right place. 

 

Now our model has a floor on both levels. We don’t have a lot of furniture besides a table and 

two chairs which Annie made, and the roof isn’t finished, but I have faith in us being done by 

next week. 

Since we have been blessed with another lesson to work with the model, I have decided it 

would be best if I started writing my report on the model a week before the deadline to give 

myself some time to reflect in what I wrote and get feedback from people around me too. 
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Figure 16: model of the house. Source: Rebecca’s pictures 

 

Log 10 

It is the day before everything must be handed in (20th of April 2020). I have tried to keep as 

best contact as possible with my group mates on teams and sent them facts about the house 

(what type of heating, insulation and more) because I wanted to start working on the report 

immediately. That was last week on Tuesday. For a few days I tried staying open to other 

suggestions for things like materials and heating, but I was left with no response. I do think I 

may have been boss [Grab your reader’s attention with a great quote from the document or 

use this space to emphasize a key point. To place this text box anywhere on the page, just drag 

it.] 

y with making those decisions, but I told my group mates that they are more than welcome to 

change those factors and talk on the chat with me about them. I got a response from one of 

them yesterday and one from them today and it seems as if they are alright with the heating 

system more that I chose. If I could go back and change things, I would have talked to them 

about the house’s properties during one of the lessons, but at the same time I don’t think we 

would have had the time to do so. 
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Annex 6 
Lesson: Build a Tinkercad House: Teacher’s Instructions 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 18 Screenshot of Tinkercad. Source: Author 

 

1. Create a teacher’s account and then create your class 

2. Add the students to your class or create a code to share with the students to join 

your class  

3. Ask the students to search for Build a Tinkercad house.  

 

 Build a Tinkercad house  

 Figure 17 Finished model. Source: Rebecca’s pictures 

 

https://www.tinkercad.com/things/bsucBeoomhI-build-a-tinkercad-house/editv2?collectionid=OY5L5E8IRXTI47Z&lessonid=ERNKJGKIQFHFEPK&projectid=OG2TEUVIQFHI7DT&sharecode=vH_rHnaoRegkbrl26mb7_TzvKhy_myFl68syMU6KhpY%3D&sharecode=vH_rHnaoRegkbrl26mb7_TzvKhy_myFl68syMU6KhpY=#/lesson-viewer
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Figure 19 Screenshot of Tinkercad. Source: Author 

4. Ask students to start by clicking on the first lesson Build a Tinkercad house and then 

follow the instructions on the left-hand side of the page and click next once done 

with the step.  

 

Figure 20 Screenshot of Tinkercad. Source: Author 

You may also use this YouTube tutorial to show to visual learners first and then let them work 

on the project. https://youtu.be/4WVjW-ezglc 

 

https://youtu.be/4WVjW-ezglc


Integrated STE(A)M IT Learning Scenario: Light Up Future Homes  
 

38 
 

Annex 7 
 

Figure 20 Screenshot of Microsoft Form for Project Evaluation. Source: Author 
 

Annex 8 

Art 

Students’ websites will be evaluated based on the criteria listed below (but the list is not 
exhaustive). 

1. Finalized and ready to be launched websites. 

2. The website should have example pictures of own products, including layout of the 
houses and price range of the advertised products 

3. Coherent text and presentations of products’ features 

Finished product by students at Rödabergsskolan:  

https://sway.office.com/OxTJEli1hOioiHSA 

https://sway.office.com/aWT6VD9uBkSzvjM0?ref=Link&loc=play&fbclid=IwAR1U8RVcJXiFH1
XTYXgBjs-JrTb3vvbKjTUinPRYxIEL4Rr2YoF-yhQUtck 

https://sway.office.com/UbTIHNJlIorZf1OP?ref=Link&fbclid=IwAR25twsLoNzht0qvTD1je8fW
pBuYvtdQr_lm8HkTVAI5uBKBSAd6iWGUh6E 
 
 

https://sway.office.com/OxTJEli1hOioiHSA
https://sway.office.com/aWT6VD9uBkSzvjM0?ref=Link&loc=play&fbclid=IwAR1U8RVcJXiFH1XTYXgBjs-JrTb3vvbKjTUinPRYxIEL4Rr2YoF-yhQUtck
https://sway.office.com/aWT6VD9uBkSzvjM0?ref=Link&loc=play&fbclid=IwAR1U8RVcJXiFH1XTYXgBjs-JrTb3vvbKjTUinPRYxIEL4Rr2YoF-yhQUtck
https://sway.office.com/UbTIHNJlIorZf1OP?ref=Link&fbclid=IwAR25twsLoNzht0qvTD1je8fWpBuYvtdQr_lm8HkTVAI5uBKBSAd6iWGUh6E
https://sway.office.com/UbTIHNJlIorZf1OP?ref=Link&fbclid=IwAR25twsLoNzht0qvTD1je8fWpBuYvtdQr_lm8HkTVAI5uBKBSAd6iWGUh6E
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Technology:  

A finalized 3D design of a house on design with an application or online tool used by 
professional architects, and a scaled model of the house based on the drawings made on the 
aforementioned tools. 

 

Design Emerging Achieving Exceeding 

D1 Use research and exploration. 
   

D2 Identify and solve design problems. 
   

D3 Develop specifications. 
   

D4 Use a variety of ways to generate ideas. 
   

D5 Develop and communicate design ideas. 
   

Make Emerging Achieving Exceeding 

M1 Select from and use equipment and processes 
precisely  

   

M2 Select from and use materials, taking into 
account properties. 

   

Evaluate Emerging Achieving Exceeding 

E1 Analyse existing work for understanding. 
   

E2 Investigate new technologies. 
   

E3 Test, evaluate and refine against a specification, 
taking into account target users. 

   

E4 Understand developments in d&t, global impact 
and professional responsibility. 

   

Technical Knowledge Emerging Achieving Exceeding 

T1 Understand and use the properties of materials 
to achieve solutions. 

   

Learning criteria adapted from Lgr 11(Swedish curriculum) and modified for the needs of the 
project. 

 

https://www.skolverket.se/undervisning/grundskolan/laroplan-och-kursplaner-for-grundskolan/laroplan-lgr11-for-grundskolan-samt-for-forskoleklassen-och-fritidshemmet?url=1530314731%2Fcompulsorycw%2Fjsp%2Fsubject.htm%3FsubjectCode%3DGRGRTEK01%26tos%3Dgr&sv.url=12.5dfee44715d35a5cdfa219f#anchor4

