
 

 

 

 
BRITEC – Bringing Research Into the Classroom 

Learning Scenario  

1. Title 

UV index – a closer look from Earth 

 

Author(s) 

Piotr Siłka 

 

Area of research 

Earth science 

 

Subject(s) 

Geography, Physics 

 

Topic 

Geographical factors affecting the UV Index 

 

Age of students 

 15-19 years 
 

 

2. Introduction  

Contribution of the CS project to Science in general  

The project introduces the concept of citizen science and basing on real scientific examples, 

shows how people can contribute to data collection.  This case study focuses on the issues 

related to UV index as an element of solar energy reaching the Earth. Various geographical 

factors affecting the size of the index are presented. Students will also gain knowledge on 

how to protect themselves against the negative effects of UV radiation and will learn how 

to read the UV index and refer to their own needs. 

The main goals of the project are: 

making students aware of the possibility to take part in scientific projects without any  



 

 

 

 

professional scientific background; 

acquiring basic knowledge in the field of UV radiation; 

acquiring skills how to correctly collect data in the field of UV radiation. 

 

Aim of the activities plan and learning objectives 

The main goals of the activity plan are: 

Explain what UV radiation is and where it comes from. 

Presentation of main three types of UV radiation. 

Describe different geographical factors affect the UV radiation. 

Explain what  UV index is and how it can be understood. 

Present a list of useful websites which can be used by a student. 

The main learning objectives: 

Students can indicate the source of UV radiation. 

Students can list the types of UV radiation. 

Students can describe how different factors affect the UV radiation. 

Students understand UV index and how it relates to human health. 

Skills acquire during activity: 

 Critical thinking 

 Communication and collaboration 

 Information, Media and Technology Skills 

 

Summary of activities 

Number of 

activity 
Name of activity 

1. From Sun to UV 

2. UVI factors over the world 

3. UV index and You 

 

  



 

 

 

 

3. Detailed description of each activity (to be completed as many times as activities 

are implemented) 

Activity 1: From Sun to UV 

First Part: Aim of the activity 

At the beginning of this activity, students become acquainted with the concept of civic 

learning. The Zooniverse.org website will be presented, where examples of such projects 

are shown. 

Then the issue of UV radiation will be discussed, starting from the question of where solar 

energy comes from. Students will receive information on how the chemical reaction is 

responsible for producing solar energy, what the basic proportions of the solar system are, 

how powerful sun is, and finally the concept of UV will be presented. The division into three 

main types of UV radiation will be introduced, as well as the new UV index created in 2004. 

The last part of this activity is a quick brainstorming about the positive and negative effects 

of UV radiation. 

 

Second Part: Suggested procedure 

Preparation time 5’ 

Teaching time 15’ 

Online teaching 

material 

Power Point or PDF reader application for 

Appendix_1_Presentation   

https://www.zooniverse.org/ 

Yt: Where Does the Sun's Energy Come From?   

https://www.youtube.com/watch?v=GAGFC8-wn1g  

Offline teaching 

material 

Equipment necessary for the presentation, i.e. a computer with 

internet access and a multimedia projector. Brainstorming can be 

carried out using a blackboard on which ideas will be written by 

the teacher, or by distributing markers and post-it notes to 

students to use them to write down their ideas. 

Citizen science 

purpose of the 

activity (if any) * 

A presentation of the basic concepts to better understand the 

collected data. The teacher's knowledge of the topic is necessary. 

* Guidance for If the topic is not well understood, then this part should be well 

https://www.youtube.com/watch?v=GAGFC8-wn1g


 

 

teachers prepared by giving a closer look at the bibliography and online 

materials presented in the script. 

 

Third Part: Advice on methodology 

For this activity you should have a room with the necessary computer equipment. In 

addition to the last part, it has the character of a lecture, during which it is suggested to ask 

questions stimulating students' curiosity. If you have time, you can also present the 

proposed YouTube video. The last part of this activity, which is brainstorming, can be carried 

out in two ways. The first way is less physically engaging and less time-consuming. Teacher 

writes down the students’ ideas on the board. The second way is to give out sticky notes on 

which students will write their ideas. It is necessary to determine in advance where they 

will be placed by students in the room. 

 

Fourth Part: Educational analysis 

● Critical thinking and problem solving. 

● Lifelong learning: learning does not stop after leaving school. 

● Open source learning: teachers copy, share, adapt, and reuse free educational materials. 

● Learning with the use of visual media: images and multimedia are more powerful than 
verbal stimuli. 

 
 

Activity 2: UVI factors over the world 

First Part: Aim of the activity 

At the beginning of this activity, the most important factors affecting UV radiation reaching 

the Earth's surface will be presented. Then, in order to check how these individual factors 

change in different places on the globe, we suggest working in groups on the joint filling of 

previously prepared worksheet. 

Each group selects the country and city (it does not have to be the capital), which they enter 

in the upper part of the survey. The pre-selected countries are presented for selection. 

Then, step by step, six issues are presented in which students, on their own, must obtain 

data from public sources and enter them in the appropriate place on the form. 

The following six issues will be investigated: longitude and latitude, solar noon, sun's angle, 

altitude, amount of ozone, UV Index. 

 

 



 

 

 

 

Second Part: Suggested procedure 

 

 

Preparation time 

5’ 

Teaching time 30’ 

Online teaching 

material 

PDF Reader Appendix_2_Worksheet 

https://www.google.com/maps/  

https://www.latlong.net/  

https://www.gps-coordinates.net/  

https://www.geoplaner.com/  

https://gps-coordinates.org/  

https://www.timeanddate.com  

https://www.suncalc.org  

https://astro.unl.edu/naap/motion1/motion1.html  

https://www.mapcoordinates.net/en  

https://www.freemaptools.com/elevation-finder.htm  

http://temis.nl/uvradiation/nrt/uvindex.php  

https://www.mapcoordinates.net/en  

http://www.weatherlink.com/user/igfpan/ 

Apps for phone: LunaSolCal Mobile, Sun Locator Lite, Google 

Earth, My elevation, GlobalUV 

Offline teaching 

material 

Equipment necessary for the presentation, i.e. a computer with 

internet access and a multimedia projector. Paper to print 

worksheets, pens 

Citizen science 

purpose of the 

activity (if any) * 

The purpose of this activity is to gain experience in the 

understanding of acquiring sample data from publicly available 

sources on the Internet. 

* Guidance for 

teachers 

It is worth looking through the activities on each website 

presented in this part and practice obtaining this data yourself, 

based on different geographical coordinates. 

 

Third Part: Advice on methodology 

To perform this activity, students must have access to either computers connected to the 

internet or be able to use their own cell phones with internet access. The maximum number 

of people in a group should not exceed 4. If there are more people in the class, increase the 

number of teams. 

https://www.google.com/maps/
https://www.latlong.net/
https://www.gps-coordinates.net/
https://www.geoplaner.com/
https://gps-coordinates.org/
https://www.timeanddate.com/
https://www.suncalc.org/
https://astro.unl.edu/naap/motion1/motion1.html
https://www.mapcoordinates.net/en
https://www.freemaptools.com/elevation-finder.htm
http://temis.nl/uvradiation/nrt/uvindex.php
https://www.mapcoordinates.net/en
http://www.weatherlink.com/user/igfpan/


 

 

 

Fourth Part: Educational analysis 

● Critical thinking and problem solving. 

● Lifelong learning: learning does not stop after leaving school. 

● Open source learning: teachers copy, share, adapt, and reuse free educational materials. 

● STEM learning and getting familiar with STEM-related careers: increasing focus on 
Science, Technology, Engineering and Mathematics. Through this Learning Scenario 
students will be introduced to various STEM-related careers. 

● Cloud Based Learning: data, tools and software are available online and can be reached 
and modified from different devices. 

● Mobile learning and ICT literacy: we get access to knowledge through smartphones and 
tablets. It is learning anytime, anywhere. 

● Learning with the use of visual media: images and multimedia are more powerful than 
verbal stimuli. 

● BYOD (Bring your own device): students bring their own mobile devices to the classroom. 

 

Activity 3: UV index and You 

First Part: Aim of the activity 

At the beginning of this activity, two factors are presented that should be taken into account 

when reading the UV indicator in the context of one's health, i.e. skin type and type of 

sunscreen and its sun protection factor. 

Then, based on the indicated websites or applications, students are asked to check how 

much time they can spend in the sun without exposing themselves to sunburn. 

Awareness of the dangers arising from excessive exposure to the sun is to provide data on 

skin cancer incidence. Students have the opportunity to check which countries in the world 

have a particularly high number of cases of skin cancer. 

The last element of this activity is evaluation. It can be done using an online quiz or more 

traditional forms, i.e. on paper. 

 

Second Part: Suggested procedure 

Preparation time 5’ 

Teaching time 15’ 

Online teaching 

material 

PDF Reader Appendix_3_Quiz  

https://www.omnicalculator.com/other/sunscreen  

http://www.anycalculator.com/tanningcalculator.html  

https://canceratlas.cancer.org/risk-factors/ultraviolet-radiation  

https://www.omnicalculator.com/other/sunscreen
http://www.anycalculator.com/tanningcalculator.html
https://canceratlas.cancer.org/risk-factors/ultraviolet-radiation


 

 

Apps for phone: UVIower, UVImate 

Yt clips: 

What does SPF mean and do UV filters damage coral reefs?  

https://www.youtube.com/watch?v=KPqocgI1-kc (remember 

about English subtitles)  

Sunburn and skin cancer, the burning issue 

https://www.youtube.com/watch?v=kmqhzG8QamU  

This tiny UV camera will show if you've missed any areas with 

sunscreen 

https://www.youtube.com/watch?v=-z4xQdQiZ18  

Quiz: 

https://quizizz.com/admin/quiz/5edb82b6c3676f001ba1e974  

 

Offline teaching 

material 

Equipment necessary for the presentation, i.e. a computer with 

internet access and a multimedia projector. Paper to print quiz if 

needed, pens. 

Citizen science 

purpose of the 

activity (if any) * 

The purpose of this activity is to show how participation in a civic 

project can broaden knowledge and skills useful in everyday life. 

* Guidance for 

teachers 

It is worth checking your skin type before the activity, as there 

are often problems distinguishing them. 

 

Third Part: Advice on methodology 

This part has the character of a lecture interspersed with two activities actively involving 

students. As in the previous part, students must have access to either computers connected 

to the internet or be able to use their own cell phones with internet access. If the teacher 

has more time, then YouTube videos can be presented. 

In this case, it is suggested that each student have their own access to such a device, so 

probably a cell phone will be more appropriate. If there is no time to complete the quiz, the 

page on which it was prepared gives the opportunity to do it later as homework. The quiz is 

available until the specific day and time. 

The quiz can also be carried out in a traditional way using pre-printed questions on a piece 

of paper. 

 

Fourth Part: Educational analysis 

● Critical thinking and problem solving. 

● Lifelong learning: learning does not stop after leaving school. 

● Open source learning: teachers copy, share, adapt, and reuse free educational materials. 

https://www.youtube.com/watch?v=KPqocgI1-kc
https://www.youtube.com/watch?v=kmqhzG8QamU
https://www.youtube.com/watch?v=-z4xQdQiZ18
https://quizizz.com/admin/quiz/5edb82b6c3676f001ba1e974


 

 

 

 

 

 

● STEM learning and familiarization with STEM-related careers: increased focus on Science, 
Technology, Engineering and Mathematics. Through this Learning Scenario students will 
be introduced to various STEM-related careers. 

● Cloud Based Learning: data, tools and software are available online and can be reached 
and modified from different devices. 

● Mobile learning and ICT literacy: we get access to knowledge through smartphones and 
tablets. It is learning anytime, anywhere. 

● Learning with the use of visual media: images and multimedia are more powerful than 
verbal stimuli. 

● BYOD (Bring your own device): students bring their own mobile devices to the classroom. 

 

4. Assessment after implementation of the activities plan 

Student´s learning  

Assessment method of the lesson can be a quiz. It can be conducted as a final part of a lesson 

or assigned as homework. Quiz is prepared in traditional way (Appendix 3&4) and also 

available on a Quizizz platform: 

https://quizizz.com/admin/quiz/5edb82b6c3676f001ba1e974  

Here are the questions with answers. 

• How does the sun create energy? 

• By nuclear fusion 

• Bu nuclear decay 

• from stars 

• from void 

 

• Which type of UV radiation almost entirely reach the Earth’s surface? 

• UVC 

• UVB 

• UVA 

 

https://quizizz.com/admin/quiz/5edb82b6c3676f001ba1e974


 

 

 

 

• What is the name of time when sun peak in the sky? 

• sunrise 

• sunset 

• solar noon 

• solar max 

 

• What is crucial for sun's angle on Earth? 

• latitude 

• longitude 

• altitude 

 

• How does altitude change UV radiation? 

• increase 

• decrease 

 

• How do we call unit that measures ozone concentration? 

• uvi 

• Dobson unit 

• Pascal unit 

• SPF 

 

• What is the safe range of UV index? 

• 1 

• 1-2 

• 1-3 

• 1-4 



 

 

 

 

• How many types of skin were proposed by Thomas B. Fitzpatrick? 

• 4 

• 5 

• 6 

• 7 

 

• How many more minutes can you  spend in sun with SPF 30 if your skin gets sunburn 

after 1 min without SPF? 

• 5 

• 10 

• 15 

• 30 

 

• Which of following countries has the highest rate of skin cancers cases per capita? 

• Egypt 

• New Zealand 

• Japan 

• Kenya 

 

Citizen Science experience 

The main problem that students have is the correct reading of the individual indicators used 

in the lesson. Therefore, it is always recommended to provide an example of the form in which 

a given indicator should be written. 

If students decide to read the data from applications installed on the phone, it is 

recommended to provide a list so that students before the lesson, so they can install the 

necessary apps on their phones. 
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6. Annexes 

Annex 1: Presentation 
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Annex 2: Worksheet 
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Annex 3: Quiz 

UV INDEX – CLOSER LOOK FROM EARTH 
QUIZ 

 

1. HOW DOES THE SUN CREATE ENERGY? 

➢ by nuclear fusion 

➢ by nuclear decay 

➢ from stars 

➢ from void 

 

 

2. WHICH TYPE OF UV RADIATION ALMOST ENTIRELY REACHES 
THE EARTH’S SURFACE?? 

➢ UVC 

➢ UVB 

➢ UVA 

 

 

3. WHAT IS THE NAME OF TIME WHEN SUN PEAK IN THE SKY? 

➢ sunrise 

➢ sunset 

➢ solar noon 

➢ solar max 

 

 

4. WHAT IS CRUCIAL FOR SUN'S ANGLE ON EARTH? 

➢ latitude 

➢ longitude 

➢ altitude 
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5. HOW DOES ALTITUDE CHANGE UV RADIATION? 

➢ increase 

➢ decrease 

 

 

6. HOW DO WE CALL THE UNIT THAT MEASURES OZONE CONCEN-
TRATION? 

➢ uvi 

➢ Dobson unit 

➢ Pascal uit 

➢ SPF 

 

7. WHAT IS THE SAFE RANGE OF UV INDEX? 

➢ 1 

➢ 1-2 

➢ 1-3 

➢ 1-4 

 

 

8. HOW MANY TYPES OF SKIN WERE PROPOSED BY THOMAS 
B. FITZPATRICK? 

➢ 4 

➢ 5 

➢ 6 

➢ 7 

 

 

9. HOW MANY MORE MINUTES CAN YOU SPEND IN SUN WITH SPF 30 IF 
YOUR SKIN GETS SUNBURN AFTER 1 MIN WITHOUT SPF? 

➢ 5 
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➢ 10 

➢ 15 

➢ 30 

 

 

10. WHICH OF FOLLOWING COUNTRIES HAS THE HIGHEST RATE OF 
SKIN CANCERS CASES PER CAPITA? 

➢ Egypt 

➢ New Zealand 

➢ Japan 

➢ Kenya 
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Annex 3. Quiz with answers 

 

UV INDEX – CLOSER LOOK FROM EARTH 
QUIZ 

1. HOW DOES THE SUN CREATE ENERGY? 

➢ By nuclear fusion 

➢ By nuclear decay 

➢ from stars 

➢ from void 

 

2. WHICH TYPEOF UV RADIATION ALMOST ENTIRELY REACHES 
THE EARTH’S SURFACE?? 

➢ UVC 

➢ UVB 

➢ UVA 

 

3. WHAT IS THE NAME OF TIME WHEN SUN PEAK IN THE SKY? 

➢ sunrise 

➢ sunset 

➢ solar noon 

➢ solar max 

 

4. WHAT IS CRUCIAL FOR SUN'S ANGLE ON EARTH? 

➢ latitude 

➢ longitude 

➢ altitude 

 

5. HOW DOES ALTITUDE CHANGE UV RADIATION? 

➢ increase 

➢ decrease 



 

 

166 

 

6. HOW DO WE CALL UNIT THAT MEASURES OZONE CONCEN-
TRATION? 

➢ uvi 

➢ Dobson unit 

➢ Pascal uit 

➢ SPF 

 

 

7. WHAT IS THE SAFE RANGE OF UV? 

➢ 1 

➢ 1-2 

➢ 1-3 

➢ 1-4 

 

 

8. HOW MANY TYPES OF SKIN WERE PROPOSED BY THOMAS 
B. FITZPATRICK? 

➢ 4 

➢ 5 

➢ 6 

➢ 7 

 

 

9. HOW MANY MORE MINUTES CAN YOU SPEND IN SUN WITH SPF 30 IF 
YOUR SKIN GETS SUNBURN AFTER 1 MIN WITHOUT SPF? 

➢ 5 

➢ 10 

➢ 15 

➢ 30 
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10. WHICH OF FOLLOWING COUNTRIES HAS THE HIGHEST RATE OF 
SKIN CANCERS CASES PER CAPITA? 

➢ Egypt 

➢ New Zealand 

➢ Japan 

➢ Kenya 
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License 

This work is published under the following Creative Commons License: 

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. 

About the BRITEC project 

BRITEC – Bringing Research into the Classroom project (https://britec.igf.edu.pl/) aims to introduce the Citizen 

Science (CS) approach in schools as a way of engaging pupils in research practices. This project has been funded 

with support from the European Commission within ERASMUS+ Programme and is coordinated by the Institute 

of Geophysics, Polish Academy of Sciences. 

  

https://britec.igf.edu.pl/

