
 

 

Europeana Learning Scenario 
Title Digital Learning Educational Resources (RED) in the teaching of Chemical Bonding 

Author(s) Valentim, Carla 

Summary In order to study the topic CHEMICAL BODING in a radical and innovative way the chemistry teacher, 

decides to perform investigation activities based on curriculum guidelines, which call for the development of various 

skills, suggesting diverse learning environments based on the use of technology, avoiding expository and / or problem 

solving lessons. The teacher provides students with an overview of the History of Learning on Chemical Bonding using 

the Europeanna, TEAMS Plataform, and other tools.  

Table of summary 

Subject Chemistry 

Topic Chemical bonding 
Know and explain the covalent bond 
• covalent bond formation 
• the octet rule 
• polar and non-polar molecules 
Know some properties of covalent substances 
Identify oil as a pollutant in the black tides 
Know and explain the ionic bond 
• ion formation 
• formula of the ionic compound 
• main properties of salts 
Identify the main pollutants in natural waters 
Know and explain the metallic bond 

Age of students 13-15 

Preparation time 2 weeks 

Teaching time 7 periods 

Online teaching 
material  

EUROPEANA, PHET and ROYAL SOCIETY Of CHEMISTRY for research, 

Emaze or TEAMS for presentation,, Plickers or Quizz, Vangoyourself for ending 

the presentation, Padlet for groups to share and brainstorm photos and ideas, 

Mentimeter for feedback (Tricider could be used by teams to vote and comment on 

each other’s project).  

Offline teaching 
material 

Electronic devices - Smartphones or Tablets, Computer, Data Projector 

Europeana resources 
used 

https://pro.europeana.eu/post/10-moments-in-10-years-of-culture-and-technology 

 

Licenses 

Please indicate below which license you attribute your work with by picking one of the options below. We do NOT recommend the 

last option – in case you pick that one, your work will not be translatable or editable. If you include images in the learning scenario, 

please make sure to add the source and licenses under the pictures themselves. 

• 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. 
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Integration into the curriculum 

This project is included in the “Chemical Bonding” subject on Integrated Science discipline. 

Aim of the lesson 

Able to draw a schematic representation of a covalent bond, showing one or more pairs of electrons between the atoms; 

Explain covalent bond formation with the aid of the octet rule;  

Give examples of molecules formed through covalent bond(s); 

Explain the formation of ions through the process of electron transfer between atoms; 

Understand that ionic bond is the electrostatic attraction between ions of the opposite charge; 

Able to describe and illustrate ionic lattice using for instance NaCl as a model; 

Being able to explain that ionic compound show the ratio of positive and negative ions; 

Discuss the properties of compounds formed by covalent bonds: i.e. melting point, solubility and non-conductivity of electricity. 

Trends 

PBL, BYOD and collaborative learning, integrated STEM 

21st century skills 

Environmental literacy: students learn about chemical bonding;  

Critical thinking and problem solving: students are required to think about the timeline of the study in chemical bonding;  

Digital content creation and Communication: students have to communicate the results of their activity;  

Collaboration: students work together during the activity and presentation,  

Information literacy: students learn which websites are reliable to find information about the subjet 

Activities 

Name 
of 

activity 

Procedure Time 

Dream  The teacher summarizes the history of learning to the class, using the TEAMS and relates it to the 
chemical bonding content and with what result you want to display to the community, but leaving room 
for interpretation and the "dream ". Motivates students to give their best and tell them about the freedom 
we have in relation to the project. Presents the different Learning Activities and the respective schedule. 
Presents the evaluation criteria to the class. Provides some autonomy to the students to form groups, 
but oversees the process. From brainstorming, promotes discussion about the project and ways to 
design. Asks the groups to develop and suggest changes to the initial summary, propose tasks, 
research methodologies, ways to expose the final product, new ways of interacting with the curriculum. 
The most important considerations are registered so that they can be resumed later. Approximately 1 
lesson 45 minutes. 
Steps 

1. Call for class participation in the project: To sensitize students to participate in Europeana project.  
2. Presentation of the project to the class: Reflection, objectives, rules, Europeana project, timing 

characterization, which technologies they use.  
3. Formation of Working Groups: The teachers define, with the help of students, the working groups. 

May need / flexibility to trade-off.  
4. Indications students on how to work in groups: distribution of tasks, deadlines to meet, teamwork. 

(1 class) 
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EXPLORE 
(Benchmark 

/ Note)  

 

In Round 1, the teacher organizes a session on How to utilize the Europeana? So that students know the 
tool with which will work.  

In Phase 2 students explore the animations for the study of the subject, observing and designing practical 
and relevant environments.  

Gathering information related to the project  

1. Presentation of concepts and content to explore the short story: Contents are presented to students. In 
addition to the research on the content that students will naturally make, will be presented to each group 
a challenge.  

2. Students begin their exploration of the theme: Students explore conducting targeted research making 
records where necessary.  

3. Students reflect and regulate the process developed, and update on the TEAMS and the website of 
class  

https://pro.europeana.eu/post/10-moments-in-10-years-of-culture-and-technology 
https://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.chembonds/chemical-
bonds/#.XHUqM4hKg2w 
https://phet.colorado.edu/en/contributions/view/3751 
http://www.rsc.org/learn-chemistry/resource/listing?searchtext=chemical%20bonding 
 

(2/classes) 

DO  

 

Students conduct research activities suggested by the teacher from the TEAMS where they put results, 
suggestions as well as other practical suggestions for classroom activities, to study the theme Chemical 
bonding. 

1. Students reflect and regulate the process developed and updated  

http://www.quivervision.com/what-we-do/ 

(2classes) 

Show   

 

Publish and present projects for a specific audience.  
1. Sharing Platform. At the end of the project, students present the final product to the class, the teachers, 
staff and external experts involved. Disclose the final work through the available and appropriate channels 
establish a link through Europeanna  
2. Reflect and regulate the process developed. 

 

(1 class) 

Collaborate  

 

Establish 'ad-hoc collaborations' with students from other schools  

Students see and comment on the works created by other students Euroepanna.  

1. Parents and Guardians are requested to see the final product  

(1 class) 

 

 

 

 

 

 

 

 

 

https://pro.europeana.eu/post/10-moments-in-10-years-of-culture-and-technology
https://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.chembonds/chemical-bonds/#.XHUqM4hKg2w
https://www.pbslearningmedia.org/resource/lsps07.sci.phys.matter.chembonds/chemical-bonds/#.XHUqM4hKg2w
https://phet.colorado.edu/en/contributions/view/3751
http://www.rsc.org/learn-chemistry/resource/listing?searchtext=chemical%20bonding
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Chemistry 

Contents / Topics Knowledge / skills Strategies / Activities Nº class Evaluation 
Chemical bonding 
Know and explain the 
covalent bond 
• covalent bond 
formation 
• the octet rule 
• polar and non-polar 
molecules 
Know some properties of 
covalent substances 
Identify oil as a pollutant 
in the black tides 
Know and explain the 
ionic bond 
• ion formation 
• formula of the ionic 
compound 
• main properties of salts 
Identify the main 

pollutants in natural 

waters 

Know and explain the 

metallic bond 

Able to draw a schematic 

representation of a covalent 

bond, showing one or more 

pairs of electrons between 

the atoms; 

Explain covalent bond 

formation with the aid of the 

octet rule;  

Give examples of molecules 

formed through covalent 

bond(s); 

Explain the formation of ions 

through the process of 

electron transfer between 

atoms; 

Understand that ionic bond 

is the electrostatic attraction 

between ions of the opposite 

charge; 

Able to describe and 

illustrate ionic lattice using 

for instance NaCl as a model; 

Being able to explain that 

ionic compound show the 

ratio of positive and 

negative ions; 

Discuss the properties of 
compounds formed by 
covalent bonds: i.e. melting 
point, solubility and non-
conductivity of electricity. 
Explain the formation 
metalic bond 

Simplified molecule 

representations showing 

(polar) covalent bonds: H-Cl, 

O=O and N≡N; omitting the 

non-bonding electron pairs 

Example of the chlorides of 

the second period of PT: 

NaCl, MgCl2, AlCl3 and SiCl4  

Problems with pollution 

issues, especially in the 

oceans (oil spillage and 

plastics), but also 

hydrocarbon contamination 

in fresh water 

 
-Develop lectures starting 
exploratory questions, 
based on the contents of the 
manual, the e-Manual and 
digital interactivity.  
- Exploration of digital 
interactivity.  
-  
- Direct students to carry out 
the research activities: 
Explore.  
- Conduct the Practical 
Activities.  
-Operationalizing content: 
Applies. 
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- Test Review;  
- Worksheets 
(theoretical and 
practical);  
-Reports of practical 
and experimental 
classes.  
- Attitudes and 
behaviors in the 
classroom;  
- Participation in 
class;  
- Spirit of 
cooperation and 
mutual aid;  
- Individual or group 
work;  
-Commitment and 
demonstrated 
interest;  
 
instruments:  
 
- Grid observation 
lesson.  
- Grid of practical 
activity.  
Grid-group work. 

 

ASSESSMENT 

TEAMS an TRICIDER can be used for sharing their works and commenting on it. Assessment rubrics can be used for 

peer assessment. The teacher can assess their work based on project assessment rubrics. 

STUDENT FEEDBACK 

Use MENTIMETER for feedback from peers at the end of the group presentation and Kahoot to check their 

understanding. 
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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

