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Abstract 

This learning scenario involves twenty-first century skills like collaboration, creativity and 

cooperation in the learning of the resultant force in Physics.  Think-Pair-Share and the class dance 

at the end of the learning scenario enables students to showcase what they learnt while also 

being exposed to an artwork of renowned European artists from slide to slide. 
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Table of summary 

Table of summary  

Subject Physics or Integrated Science 
 

Topic The Resultant Force in a System of Forces 
 

Age of students 12 - 16 

Preparation time 2 - 6 hours 

Teaching time 45 -50 minutes 

Online teaching 
material  

Kahoot quiz 
 

Offline teaching 
material 

rope, whistle, Resultant Force worksheet 
 

Europeana 
resources used 

1. The following links were used for the worksheet: 
 

Bois de Vinciennes Canotage 
 
Third Gordon Bennett Balloon Race 
 
Tobogging in Fjeldstad 
 

          WW1 -Loading stretchers onto a Red Cross train from an   
          ambulance 
 

 

https://create.kahoot.it/details/553c075f-4a50-411e-acad-a11e59cfb058
https://www.europeana.eu/portal/en/record/2024913/photography_ProvidedCHO_Parisienne_de_Photographie_61303_11.html?q=Bois+de+Vincennes+#dcId=1579448887437&p=1
https://www.europeana.eu/portal/record/90402/RP_F_2007_57.html
https://www.europeana.eu/portal/record/2022608/HH_HHB_08077.html
https://www.europeana.eu/portal/record/9200579/wgan3c6n.html
https://www.europeana.eu/portal/record/9200579/wgan3c6n.html
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2. The following links were used for the class dance: 
• St Peter and St Paul  
• Three Cats 
• Pearl Girl 
• St Jerome 
• Madonna van Loretto 
• Battle of Grunwald 
• Battle of Grunwald 
• The Queue Continues 
• The Cornshocks 
• The Kitchen Maid    
• Husband and Wife 
• Composition with Figures and a Horse 
• Decorative Landscape I 
• Decorative Landscape II 
• The Pear 
• Landscapes from Arles 
• The banks of a river (Les Berges) 
• Hanging with color pictures by Countess Danner 
• Portrait of Artist's Wife 

• Landscape  
 

 

Licenses 

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

work, even commercially, as long as they credit you for the original creation. This is the 

most accommodating of licenses offered. Recommended for maximum dissemination 

and use of licensed materials. 

Integration into the curriculum 

The topic of Forces is part of the Integrated Science and Physics curricula.  It enables students to 

identify that all that we do in everyday life relates to a system of forces that are either balanced 

or unbalanced and make the system work. 

Aim of the lesson 

During the lesson, students will: 

1. Identify whether a system of forces is balanced or unbalanced. 

2. Label the forces acting in a given system. 

3. Calculate the resultant force acting in a given system of forces. 

https://www.europeana.eu/portal/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_20131.html
https://www.europeana.eu/portal/en/record/9200579/asen9ww3.html
https://www.europeana.eu/portal/en/record/2084002/contributions_3b65b210_58fc_0136_00c4_062af9a5c1bb.html
https://www.europeana.eu/portal/en/record/2063617/MAL_280_002.html
https://www.europeana.eu/portal/en/record/90402/RP_P_OB_33_030.html?q=caravaggio&channel=art
https://www.europeana.eu/portal/en/record/2063613/POL_280_002.html?q=&channel=art
file:///C:/Users/stephanie.maggi/AppData/Roaming/Microsoft/OneDrive/Europeana%202020%20LS
https://www.europeana.eu/portal/en/explore/galleries/highlights-of-art-from-poland
https://www.europeana.eu/portal/en/explore/galleries/highlights-of-art-from-poland
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_18806.html
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_18806.html
https://www.europeana.eu/portal/en/record/2063602/SWE_280_003.html?q=Rembrandt
https://www.europeana.eu/portal/en/record/07101/G_1402.html?q=Paul+Gauguin
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_19383.html?q=Paul+Gauguin
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_19108.html?q=Paul+Gauguin#dcId=1579603897726&p=3
https://www.europeana.eu/portal/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_19109.html
https://www.europeana.eu/portal/en/record/2048005/Athena_Plus_ProvidedCHO_Nationalmuseum__Sweden_67962.html?q=Paul+C%C3%A9zanne
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_18739.html
https://www.europeana.eu/portal/record/2020903/KKS10108.html
https://www.europeana.eu/portal/record/2020903/KKS10108.html
https://www.europeana.eu/portal/en/record/2058618/object_KUAS_22180080.html
http://www.europeana.eu/portal/en/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_23397.html
https://www.europeana.eu/portal/record/2064116/Museu_ProvidedCHO_Nationalmuseum__Sweden_19003.html
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Outcome of the lesson 

Students will calculate the resultant force acting in a given system of forces after determining 

that the system is unbalanced.  Then they will be able to show its direction as a vector quantity.  

Self and peer assessment are involved at the end of the lesson through the related class dance. 

Trends 

Life-long Learning, Collaborative Learning, Student-Centred Learning, Flipped Classroom, Self and 

Peer Learning, STEM Learning, Edutainment.  

21st century skills 

Collaboration, Cooperation, Creativity, Active learners 

Activities 

 

Name of 
activity 

Procedure Time 

Introduction 
(Physics) 
 
OR 
 
 
Introduction 
(Integrated 
Science) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A video clip is shown to depict a Tug-of-war at different snapshots in 
the video, for instance 4:52s, 8:29s to 8:36s). 
 
 
 
 
Alternatively, for younger students: 
 
Students are presented with a tug-of-war game situation in which 
some students (say, 3 on each side take part).  The rope is prepared 
with a red tape section in the middle.  Participants are placed such 
that the red tape coincides with a mark on the whiteboard.  This is 
the starting position. 
 
The participants in the tug-of-war are told to be able to ‘freeze’ (as 
much as possible) on hearing the teacher’s whistle.  The game starts.  
(Situations that are regarded at this stage address balanced and 
unbalanced system of forces to which the students can easily relate.) 
 
On blowing the whistle and students ‘freeze’, teacher may ask 
questions like: 
‘Is there a winning team in this situation?’  (If yes, system is 
unbalanced.  If no, system is balanced) 
‘Are the forces balanced in this situation?’, etc… 

5-10 
mins 
 
 
 
 
 
10 mins 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=RW--EnOYO6o
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Name of 
activity 

Procedure Time 

Step 1: 
Think-Pair-
Share 
 
 
Step 2: Self- 
assessment 
 
Step 3: 
Explaining 
the 
Resultant 
Force 
Calculation 
 
Step 4: 
Classwork 
 
 
Step 5: 
Closure - 
Forces 
Dance 
 
 

Students are now given the ‘Labelling Forces Worksheet’ (reference 
to Annex document 1) and they are asked to label the forces acting 
in the system and identify if it shows a balanced or an unbalanced 
system. 
 
Answers are revealed on the board. Class discussion as required. 
 
 
The teacher refers to the resultant force definition and its uses in 
everyday life.  Details on the resultant force having both size and 
direction are noted. 
 
 
 
 
An exercise outlining how the resultant force is found in an everyday 
system with either horizontal or vertical forces.  This exercise can 
include the sheet as in Annex document 2. 
 
The teacher prepares a presentation in which each slide shows 
different arrows implying different sized forces.  Students are told to 
march on the spot if the system is balanced.  If not, they are 
expected to move their hands up or down, left or right or diagonally 
to show where the resultant force acts.  The presentation can be 
shown about two times for students to be able to make progress. 

10 mins 
 
 
 
 

2 mins 
 
 

8 mins 
 
 
 
 
 
 

10 mins 
 
 
 

10 mins 
 

 

Assessment in Physics/Integrated Science lesson 

1. Self-assessment at the end of the lesson through the dance running alongside the 

Powerpoint presentation is very effective.   

2. After the lesson, students are asked to do the online quiz using Kahoot to be able to 

consolidate the learning related to the topic of forces.  

3. Students can redo the dance as the presentation is made available through the Flipped 

Classroom platform like edmodo.com 

4. Compiled presentation  

 

******************************* AFTER IMPLEMENTATION ********************* 

https://create.kahoot.it/details/553c075f-4a50-411e-acad-a11e59cfb058
edmodo.com
https://stfrancissecondaryschool-my.sharepoint.com/:p:/g/personal/smaggipulis_sfssliema_edu_mt/EQ_koClB0MNEiHZthbguotYB2ku5Bse06kAlvQykadm-uQ?e=cgRv3u
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Student feedback 

Students’ oral feedback during the classwork task sheet in lesson showed understanding on how 

to find the resultant force.   This was consolidated in the class dance and students remarked that 

the lesson was fun. 

Teacher’s remarks 

This was a highly successful lesson in class.  The use of the task sheet showed that students were 

interested to learn on the situations shown and that each picture shows a snapshot during the 

motion involved where applicable.   

It was also realised that students understood that in everyday situations forces are not only 

horizontal or vertical in a system but may act diagonally.  In this case, very often the component 

of the weight was generally contributing.  Students were told on this without going in too much 

detail (as it is not part of the syllabus).  It was then called a ’push’. 

During the class dance, it was interesting to 

note students’ progress from slide to slide.  

The presentation was quite fast and so 

students were challenged out of their comfort 

zone by the end of the slideshow.  In fact, 

collegiality and team work played an 

important role as one or more student(s) took 

over in the more demanding slides and 

shouted out the highest value of the force so 

that all eyes (and hands) went in that 

direction.  Truly self and peer assessment at their best. 

 

About the Europeana DSI-4 project 

Europeana is Europe’s digital platform for cultural heritage, providing free online access to over 

53 million digitised items drawn from Europe’s museums, archives, libraries and galleries. The 

Europeana DSI-4 project continues the work of the previous three Europeana Digital Service 

Infrastructures (DSIs). It is the fourth iteration with a proven record of accomplishment in 

creating access, interoperability, visibility and use of European cultural heritage in the five target 

markets outlined: European Citizens, Education, Research, Creative Industries and Cultural 

Heritage Institutions. 

European Schoolnet (EUN) is the network of 34 European Ministries of Education, based in 

Brussels. As a not-for-profit organisation, EUN aims to bring innovation in teaching and learning 

to its key stakeholders: Ministries of Education, schools, teachers, researchers, and industry 

partners. European Schoolnet’s task in the Europeana DSI-4 project is to continue and expand 

the Europeana Education Community. 

https://www.europeana.eu/portal/en
http://www.eun.org/home
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Annex 

Document 1: Balanced and Unbalanced Forces/ Labelling Forces Exercise. 

LABELLING FORCES 

For each of the following systems determine if the system is balanced or 

unbalanced.  Then label the forces acting in each one. 

 

1. Canoeing on the Lake                           (Balanced/ Unbalanced) 

The Bois de Vincennes located on the eastern edge of Paris, is 

the largest public park in the city. Rowing around the city lakes 

is very pleasant. Photo taken around 1895. 

  

 

 

 

 

 

 

 

 

2. Hot air balloon                        (Balanced/ Unbalanced) 

Man’s dream was always to fly.  This photo shows 

an ascending balloon that participated in the Third 

Gordon Bennett Race on 10th October, 1908.  There 

is a man in the basket. In the foreground the heads 

of spectators. 
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3.  Skiers                   (Balanced/ Unbalanced) 

 

This is an old photo of two boys on a 

toboggan.  They are skiing at Fjelstad on 

Ring in Ringsaker, Norway. (1880 – 1915)                 

 

 

 

 

 

 

 

 

4. Loading in a Train          (Balanced/ Unbalanced) 

 

This photo was taken during World War One in 

Chatham, England.  A stretcher is being loaded 

onto a Red Cross train from an ambulance. (1914 

-1918) 
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Document 2: Finding the Resultant Force Exercise. 

 

1. Adding Forces 

a) Definition: the resultant force is the corresponding single force in a system where more than 

one force acts. 

b) Why is the resultant force important?  It is especially important in building engineering 

structures such as bridges, towers, ships, etc. 

 

2. Finding the horizontal or vertical resultant force in a system: 

 

 

 

 

 

 

 

 

 

 

3.  Find the resultant force F for the following systems: 

 

 


