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1.Problem identification: 

Marine Litter Awareness: The Plastic Threat  

ESCOLA SECUNDÁRIA DE PAREDES-TEAM (PORTUGAL): 

Subjects : Biology, ICT, Social sciences, foreign language , Language  

Description: Using different ICT Tools , students will be doing an exercise to gather 
information about plastics as an important part of marine litter. This is suitable for students 
aged between 12-18 years. 

Aims: : Develop ICT Skills, Team work, Gathering and organizing information  

Outcomes:  Public presentation of findings and awareness and dissemination of plastic 
threat in marine and water environments and possible solutions or alternatives  

Learning designer link : https://v.gd/xNQCIZ  

Title Procedure Time 

Presentation Get the apps/ Software , Install and learn how does it work  90 min  

Workgroup Field trip to gather information on trash found on the beach or river.  1 day  

Discussion Team work – Collaborative work- Peer to peer work – Teacher as a facilitator  135 min  

Evaluation Public presentation and dissemination ( Parents/Townhall, etc)  90 min 

 

 

 

Marine Trash and ICT  

https://v.gd/xNQCIZ
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Background  

This project is based on the need, given the scale of the problem, in the development of 

young people's awareness to the dangers of the accumulation of plastics in the oceans and 

beaches in various parts of the world. This awareness will only be rooted and strengthened, 

if young people are involved in active citizenship practices that can motivate them, in the 

near future and throughout their lives, to be themselves agents of change. By helping these 

young people, we are encouraging their autonomy in creating, developing or participating in 

awareness activities, about this problem, in their peers. In this way, we can reach out to a 

larger number of people and help them, too, to actively participate in protecting the 

environment. 

Young people communicate, in an increasingly instinctive way, using computer platforms, 

apps, internet, a non-stop process that must be capitalized and empowered by all those who 

want to improve the quality of life on the planet. 

Within this project, the students and teachers involved participate in several beach cleanups 

sessions1. This type of activity has an extremely high potential in developing a willingness to 

act personally in the face of a problem, but it has the limitation of involving a small group of 

people at a time. This unit aims to reconcile the potential of this type of activity with the 

ability to convey the experiences of this limited group of people to a very broad community 

of young people who communicate quickly and effectively using the internet. 

This didactic unit consists of an approach, with resources of a multipurpose learning focus , 

in the various phases involved in the preparation and realization of a field trip for the 

collection and separation of plastics on a beach, as well as in the subsequent work in 

communication of results. 

In a first phase, the students are prepared, from the scientific point of view, to the field trip 

through the exploration of a PowerPoint built for this purpose. Also in this phase, tutorials 

for two software applications "HP Reveal" and "Socrative", are provided and explored. The 

                                                                 
1  We rather prefer to call them “Trash finding evidences on the beach”, since for this project was more 
important to know what are the most common materials found in coastal areas and to learn more about its 
origin rather to clean the beach. However, we end up collecting rubbish and contributing to its cleanness . 
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first application allows the association of photographs or small films, with images in a 

context of augmented reality. The second application allows the execution of questionnaires 

that are answered through a mobile phone / tablet. 

In a second phase, that is, the field trip, students are encouraged to record, through 

photography or video, different moments during the activity of cleaning the beach. During 

the return trip, and using their mobile devices, they carry out a small questionnaire prepared 

by the teachers who supervised the field trip. 

In a third phase, the students divided into groups, make a poster representing the field 

output. The elaborate posters include resources, in fact increased, making communication 

with other young people more appealing. Along with the posters, a small tutorial on the HP 

Reveal application is posted to make it easy to access the photos and videos, this will 

contribute to the transmission of the experiences of the students who participated in the 

field trip. 

In a fourth phase, there is a public presentation at the school, to communicate the 

procedures and results of the activities, which can be transmitted live through online 

platforms (example Instagram). 

ACTIVITIES: 

1. TOPIC: Plastic Threat. 

2. STRATEGY: Study field trip 

3. SKILLS STUDENTS WILL DEVELOP AIMING AT XXI CENTURY: Creativity; cooperation; 
critical thought; skills in communication; skills in ICT; skills in health; adaptation and 
flexibility; initiative and determination 

1. METHODOLOGY: Approach, in the classroom, to the marine litter and plastic issue 
with the support of a Powerpoint (PPT). 

2. Students divided into groups (4 to 5 elements). 
3. Study and work with the tutorial of the App HP Reveal. 

Part ONE - HP Reveal Download     

Look for the App Reveal (playstore …).  

Download the App. 

Open the App, read the initial instructions and follow. 

https://play.google.com/store/apps/details?id=com.aurasma.aurasma&hl=es�
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Create an account, using an e-mail, a user name and a password. 

 

Part TWO - Use App HP Reveal (Android*system). 

Open the App in the mobile. 

Main menu–Seen several images (Auras) and an icon a bit below. 

 

Option A – Search auras  

A1. Select  “Find Auras” 

A2. Search for intended channel (provided by the teacher. For example: E+ MALIA). 

A3. Select Next (turns blue) 

A4. Return to Main Menu. 

A5. Select blue icon. 

A6. Camera opens with moving spheres. 

A7. Point the mobile to the image (Aura). It’ll switch to augmented reality mode. 

Option B – Create auras. 

B1. Open the App. 

B2. On the main Menu select the icon + (Upper right corner). 

B3. A grid is shown to help frame the image. 

B4. Select the blue icon when the white market is over the yellow or green side of 

the slider on top (best option).The selection becomes harder when the background is 

orange or red. 

B5. Attach an Aura (there are two options) 

Library – Auras already created and available online. 

B5.1 Select the Aura. 

B5.2 Edit Aura placement. 
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B5.3 Select Next or Back (to choose a different option). 

B5.4 Give the aura a name. 

B5.5 Create a Channel – name it and set it to Private or Public (in this case Channel 

must be set to Public so it can be found with Search); it’s also possible to attach it to 

an existing Channel of the same author. 

B5.6 Select Done. 

OR 

Device - images or videos in the memory/store of the mobile. 

B5.1 Select Upload. 

B5.2 Select Photo Gallery (when we already have the video or image in the mobile) 

B5.3 Choose Photo or Video 

B5.4 Name the video or photo 

B5.5 Edit aura placement. 

B5.6 Select Next or Back to choose another option. 

B5.7 Name your aura (ex: Plastic 2)  

B5.8 Create a Channel – give it a name and set it to Public or Private (in this case Channel must be 

set to Public so it can be found with Search);  

OR 

It’s also possible to attach it to an already existing Channel of the same author (ex, E+ Malia) 

B5.9 Select Send (upper right corner). 

B6.0 Select Done. 

B6.1 Link anyone interested to your Channel name so they can access the created auras. 

*for other systems, there are differences regarding the configuration, but the provided guidelines 

allow, with some adaptations, to understand the way the App works.  
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This Photo by Unknown Author is licensed under CC BY-SA-NC 

 

 

 

 

 

 

This Photo by Unknown Author is licensed under CC BY-SA-NC 

 

 

 

 

 

 

 

 

 

 

https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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App use through the didactic material provided by the teacher  ( related to marine 

litter and trash composition materials found on the sea, underwater, floating or 

along the coast and flowing streams)  

1.  Exploration of the tutorial of the App Socrative  

 

Part ONE - Installing the Socrative Application 

1. Browse the Socrative application (playstore ...). 

2. Install the application. 

3. Open the application, read the initial prompts and move on. 

4. Create an account, using an email, a username and a password 

 

Part TWO - Use the Socrative application (Android * system). 

Teacher- create questionnaire 

1. Enter the Socrative application in Teacher Login 

2. Click on the upper right corner next to the username 

3. Click on Quizzes 

4. Click + Add wanted 

5. Create Proof 

6. Name the questionnaire 

7. Select question type (3 options) 

8. Create the questions and select the right answers 
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9. At the end, click Save and Exit 

 

Part THREE- Putting a questionnaire to students 

1. Click on the questionnaire 

2. Click on the created test 

3. It looks like three Instant Feedback options; Open Navigation and Teacher Rhythm. 

4. Choose the one that best fits the teacher's taste. 

5. At the end, click Finish. 

6. Select an option to end the activity and report the student's results. 

Students 

1. Browse the Socrative application (playstore ...) and install the application. 

2. Open the application in Socrative student 

3. Write the name of the room that is the name of the teacher's user and wait for the 

teacher to also enter the application and make the questionnaire available. 

 

2. Study field trip 

a) Collection of marine litter on a beach (Guidelines for running a School Coastal 

Marine Litter collection Event) 

b) Audio-visual registration (photos and videos) 

c) Separation of marine litter into their different categories (Data card Marine 

Litter on beaches); 

d) Audio-visual registration (photos and videos) 

3. Individual inquiry through the App Socrative during the return trip in the bus. 

4. Research of news related to marine litter, plastics and/or microplastics issues (one 

per group). 
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5. Making of a poster with a map of the place of the beach, added with the photos and 

videos made during the marine collection activity and using the App HP Reveal. 

 
Marine litter being classified on site  
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Schedule 

Activity Time/duration Resources 

Technical Approach (in 

the classroom) 

Tutorials explorations of 

the App HP Reveal and 

Socrative 

45 minutes 

 

45 minutes 

Computer; video projector, Powerpoint;  

Study trip 

 

Individual Report ( 

Socrative App) 

1day 

 

15 minutes 

Bus, teachers, mobile devices/ cameras; 

access to the internet.  

Check School guidelines organizing a 

field trip for gathering information on 

trash at coastal environments  

Research of news related 

to marine litter, plastics 

and/or microplastics 

issues 

45 minutes Mobile devices and computers with 

internet access 

Making of the poster with 

the map of the beach  

90 minutes Mobile devices  

Presentation of team 

work by groups. Final 

results and conclusions 

90 minutes 

 

Computer; projector 
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2. Problem identification:  

“Plogging at the beach”: Marine Litter in coastal dunes 2 

ESCOLA SECUNDÁRIA DE PAREDES-TEAM (PORTUGAL): 

Topic: Natural sciences and sports  

Description: Through a group walk collect coastal and marine litter. identify types of marine 
litter materials and separate it according to municipal classification ( glass, metal, paper, 
cardboard, organic, packaging, plastics, fabrics, others). Simultaneously, practice physical 
endurance of students while walking and being active outdoors suitable for students aged 
between 12-18 years.  

Aims: Design a walking on a selected beach and while walking collect waste from the beach  

- Clean up the beach using a protocol and learn about different materials polluting the 
environment.  

- Be more aware about the marine pollution and the effects on marine and coastal life  

Outcomes: Remove marine litter and coastal debris from a beach area, identify it by type 
and separate it accordingly . Be more aware about marine pollution and look for further 
actions to improve the situation and do something more about it.  

Activities:  

                                                                 
2 “Plogging” is a new word, a combination of jogging with Picking up litter. 

Title Procedure Time 
(min)  

Presentation Explain to the groups what areas they can collect rubbish following the 
heath and security protocol. ( See annexes). Do not disturb fauna and 
flora species on sand dunes. Do not make this activity during bird 
nesting season to avoid disturbing them during this time. Use different 
color bags to collect and separate litter. 
 

15’ 

Workgroup Divide the whole class o classes in Groups of 4 to 6 students 60’ 

https://en.wikipedia.org/wiki/Jogging
https://en.wikipedia.org/wiki/Litter
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Logistics for beach hand on activities  

Average students per one teacher 12 students  After the filed work, go 
back to the classroom, classify and count ALL collected waste using the 
protocol (see annex)  Send the waste for recycling using municipal or 
school appropriated containers. Make graphs and a ppt presentation to 
show others the results (use the presentation guide model showed in 
the annex of this document)  

Discussion This initiative projects raise awareness of environmental issues and can 
lead to positive changes in behaviors and attitudes. What else can be 
done by the municipality? By the fishing community? By the visitors? By 
other schools near the coast? By the enterprises? By the plastic 
manufacturers ? By the packaging producers? And so on..  

45’ 

Presentation Conclusions  and suggestions from participants. A step to action : a 
presentation to the municipality or to the local community showing 
them the findings  
Most found waste types. Graphs , statistics, sources of pollution and 
responsible.  
Make a presentation to different classes at school,  and other nearby 
educational centers to show the results . 

30’ 



 

Page 24 of 128 

 

 

3.Problem Identification: 

What’s hidden in our laundry water? 

CIIMAR TEAM (Portugal) 

Topic: Natural Sciences and Biology 

Description: This scenario is suitable for students aged between 12-18 years. The students 
have to reflect about the one of the sources of microplastics to the environment 

Aims: Raise awareness to the problem of microplastics, in particular polyester fibres, and the 
consequences they have to the marine environment. 

Outcome: Raise awareness of the need to reduce the production and consumption of 
plastics, as well as to warn about the need to change our daily activities that negatively 
affect the marine environment.  

 

Title Procedure Time 

Presentation The topic is introduced to the students  

Workgroup In groups students carried out the lab activities. Each student group should 
have their own sample 

 

Discussion After the activities the student fill in the experimental log, registering data 
obtained and answering the questions  

 

Presentation Students present their work to classmates and discuss the differences among 
samples 

 

Activities:  
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WHAT’S HIDDEN IN OUR LAUNDRY WATER? 
Background information 

Multiple daily human activities carried on inland and in coastal zones directly and indirectly 

affect the marine ecosystem. According to the United Nations, about 80% of all litter at sea 

comes from land, with plastic waste as the most representative fraction (60-95%). Besides 

the 8 million tons of plastic thrown into the ocean every year, more and more personal 

hygiene products have microplastics (a facial cleanser can have about 330 thousand of 

microplastics) and many pieces of clothing have polyester fibres in their composition. It has 

been estimated that about 1,900 plastic microfibers are released from a single synthetic 

cloth every time it is washed in a laundry machine. Due to its small size, microfibers are not 

retained in the washing machine filter and end up in the marine environment. It has also 

been estimated that there are about 4 billion plastic microfibers per km2 of ocean floor.  

 

 

Figure 1: Polyester fibres (plastic) being release in the marine environment. 

Source: http://storyofstuff.org/blog/microfibers-are-microplastics-1/ 

 

 

 

 

 

http://storyofstuff.org/blog/microfibers-are-microplastics-1/
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Target Audience 

Curricular Areas: Natural Sciences and Biology  

Age group: 12-18 

 

Aims 

The purpose of this activity is to raise awareness to the problem of microplastics, in 

particular polyester fibres, and the consequences they have to the marine environment. This 

activity aims to raise awareness of the need to reduce the production and consumption of 

plastics, as well as to warn about the need to change our daily activities that negatively 

affect the marine environment. This activity is related with The Ocean Literacy Principles, 

namely Principle 6 –The Ocean and Humans are inextricably interconnected3.  

 

Material 

 1.5L bottle 

 Large bucket 

 Funnel 

 100% polyester clothing 

 Filtration glassware (i.e. Büchner flask, filtration glass, clamping device...) 

 Vacuum pump with hose 

 Six ca. 1.2µm membrane filters 

 Stereomicroscope 

 Petri dishes 

 Tweezers 

 Dissection needle 

 Lighter  

 Light microscope 

 

 

                                                                 
3 http://oceanliteracy.wp2.coexploration.org/ 
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Procedure 

1. To perform this experiment it will be necessary to collect the water from the first wash of a 

washing machine;  

2. Make sure the water outlet hose of the washing machine is in a visible and safe place (for 

example, inside a bucket);  

3. Select 100 % polyester clothes (confirm on the label of each piece of clothing). Give 

preference to clothes with vibrant colours to facilitate the observation of microfibers with 

the magnifying glass; 

4. Wash the polyester clothes the washing machine using the “economical” program. Do not 

use any type of detergent or soap; 

5. Pay attention to the water outlet of the washing machine and, using a funnel, connect the 

hose to the mouth of the plastic bottle (do this in a bucket). After collecting 1.5L of water, 

the hose can be returned to the usual location; 

6. Do not store water collected for many days (try to do the laundry the day before the 

experiment); 

7. Before starting the filtration, close the bottle and shake it vigorously 3 times for about 5 

seconds (repeat the process when necessary, the microfibers can stick to the wall of the 

plastic bottle); 

8. Prepare the filtration system (vacuum pump + filtration glassware + clamping device) and fit 

the filter (for a more economical, and easy to find, option you can use round-cut coffee 

paper filters that fit the filter cup);  

9. Turn on the vacuum pump and gradually pour the water from the bottle. Change filters 

whenever you feel you need; 

10.  At the end of each filtration, transfer the filter to a Petri dish with the tweezers and observe 

with the stereomicroscope;  

11. The microfibers present in the filter may also be separated into categories (colours, sizes, 

texture) in order to facilitate their counting and logging; 

12. Try to distinguish synthetic from cotton microfibers with the help of the light microscope. 

Polyester fibres are smooth tubes, usually translucent in their interior, with very well defined 

walls. Cotton fibres are flat, usually twisted, their interior may contain pigmentation and the 

walls have many imperfections and folds (Fig. 2 and 3); 

13. To confirm you are observing a synthetic microfiber you may also do the “hot needle test”, 

with the help of the stereomicroscope and of an adult to manipulate the lighter or another 
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heat source. Heat the tip of a dissection needle with a lighter (or other heat source) and 

place the hot needle near the fibre under analysis. If the fibre quickly curls or melts on the 

needle, showing the behaviour of a burning plastic, it can be considered to be a plastic rather 

than a cotton microfiber.  

Suggestion: The same procedure can also be carried out with 100% cotton clothing thus allowing 

making comparisons between microfibers of natural fabrics and synthetic fabrics. 

 

Figure 2: polyester fibres observed under the light microscope. 

 

 

Figure 3: Cotton (left) and polyester (right) microfibers observed under the light 

microscope. 
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 WHAT’S HIDDEN IN OUR LAUNDRY WATER?  

Experimental log 

1. Indicate the hypothesis to be tested in this experiment. 

 

 

 

 

2. What are microplastics? 

 

 

 

 

3. Name three sources of the microplastics found in the environment 

 

 

 

 

 

4. Where were the microfibers retained during the filtration of the sample? 

 

 

Is the analyzed sample contaminated with microfibers? If so, how many fibers were found in 
1.5L of water. 

Write down in the table the number of microfibers counted per colour and material 
(polyester or cotton) in the water sample. Write the table caption.  
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Table 1: 

 Number of Microfibers 

Polyester  Cotton 

Colour 1:    

Colour 2:    

Colour 3:    

Colour 4:    

Colour 5:    

Colour 6:    

Total (in %)   

5. In the axes system below draw graphs for the number of polyester microfibers of 
each colour counted in the water sample (Figure 1) and for the total relative frequency 
(in %) of polyester and cotton microfibers found (Figure 2). Write the captions for the X 
and Y axes and the graphs you have drawn.  

 
 
 
 
 
 
 
 

 

Figure 1.          Figure 2. 

6. What is the difference between a polyester and a cotton microfiber? 
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7. What type of clothing releases more fibres per litter of water? 

 
 
 
 

8. Choose five classmates and write down on the table the material with which each T-
shirt is made of (example: polyester, cotton, nylon ...). Write down the table caption. 

Table 2:  

 

Class Colleague T-shirt Material 

Colleague 1  

Colleague 2  

Colleague 3  

Colleague 4  

Colleague 5  

 
9. What conclusions can you draw from Table 2 regarding the use of plastic in our 

clothing? 

 
 
 

10. Right now, are you wearing any clothes or have any school supplies that do not 
contain plastic? If yes, indicate which. 

 
 
 

11.  What measures would you propose to be taken to prevent water contamination 
with polyester microfibers?  
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12. What can you do to reduce the use of plastic in your daily life? Give two examples. 

 

 

 

 

 

 

 

This Photo by Unknown Author is licensed under CC BY-SA-NC 

https://technofaq.org/posts/2017/01/fundamental-planning-tips-for-planning-an-online-event/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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4. Problem Identification: 

What's hidden in our sand? 

CIIMAR TEAM (PORTUGAL) 

Topic: Natural Sciences and Biology 

Description: This scenario is suitable for students aged between 10-18 years. The students 
have to reflect about the presence of microplastics in the environment 

Aims: Present microplastics, their origin and the consequences of their presence in the 
marine environment. 

Outcome: raise awareness of the need to reduce the production and consumption of 
plastics.  

 

Title Procedure Time 

Presentation The topic is introduced to the students  

Workgroup In groups students carried out the lab activities. Each student group should 
have their own sample 

 

Discussion After the activities the student fill in the experimental log, registering data 
obtained and answering the questions  

 

Presentation Students present their work to classmates and discuss the differences among 
samples 

 

Activities 
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Experimental Protocol 
WHAT'S HIDDEN IN OUR SAND? 

Background information 

The multiple activities carried out daily in the coastal zones can lead to the presence of several 

pollutants in our sea. 

Plastics account for 60-80% of marine litter and are currently considered one of the main pollutants 

responsible for marine pollution, together with petroleum hydrocarbons, ballast water and nutrients 

which, when at high levels, cause for instance eutrophication. Plastic can be carried by surface 

currents to sites far from the original ones having detrimental effects on both oceanic species and 

coastal ecosystems (US-EPA, 2002). Indeed, plastics pose a major threat to marine organisms such as 

fish, birds, turtles, mammals and zooplankton, mainly because of the risk of ingestion. About 400 

marine species from around the world have already been found "stuck" to tons of plastic scattered 

across the ocean like plastic bags and fishing nets. 

Microplastics are small particles (<5mm), that vary in composition (synthetic polymer), shape and 

colour. They are manufactured (primary microplastics) to fulfil certain functions, such as industrial 

abrasives, exfoliant micro-beads in personal care products or cosmetics, and pre-production plastic 

beads or pellets. They can also result from degradation or fragmentation of larger plastic particles 

(secondary microplastics) through mechanical, UV and microbial action which can result from larger 

plastic particles that have been degraded or from small dimensions purpose-built plastics. Since they 

have the capacity to absorb contaminants, namely Persistent Organic Pollutants (POPs), when 

ingested by marine species, they represent a route of entry  of POPs to reach the marine food chain. 

 

Target Audience 

Curricular Areas: Natural Sciences and Biology  

Age group: 10-18 

Aims 

This activity aims to present microplastics, their origin and the consequences of their presence in the 

marine environment. This activity aims to raise awareness of the need to reduce the production and 

consumption of plastics. This activity is related with The Ocean Literacy Principles, namely Principle 6 

–The Ocean and Humans are inextricably interconnected4. 

                                                                 
4 http://oceanliteracy.wp2.coexploration.org/  
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Material 

 1 Water bottle with a capacity of 5L or more 

 1 Bottle of 1,5L  

 1 Bottle of 0,5L 

 Funnel 

 Sieve 

 1 Kg of cooking salt 

 Beach sand (1 bottle of 1,5L) 

 Filtration glassware (i.e. Büchner flask, filtration glass, clamping device...) 

 Vacuum pump with hose 

 2 filters ca. 0,2 µm porosity (1 for each 0,5L bottle) 

 Stereomicroscope 
 Petri dishes 

 Tweezers 

 

Procedure 

14. Collect sand from the high tide line, on the shallow side, up to about 5-10cm depth and sieve 

it to a 1.5L bottle. Discard large debris, or plastics, found into adequate recycling bins; 

Suggestion: students may be asked to collect and bring to the class sands from beaches under 

differing levels of human pressure and compare them 

15. In the lab, prepare a ultra-concentrated saline solution with a concentration of 

approximately 360 g / L. To do this, in a 5 L capacity bottle, add 3 L of water and 1 kg of 

cooking salt. if there is no material for measuring 3L of water, a 1.5L bottle filled twice can be 

used; 

16. Shake in 3 sets of 1 minute each; 

17. Place the collected sand (free of large debris / debris), which is in the 1.5 L bottle, into the 

5 L water bottle; 

18. Close it and shake vigorously in 5 sets of about 30 seconds each; 

19. Allow the mixture to stand for about 15 minutes; 

20. Pass the water with the suspended particles to the 0.5 L bottle; 

21. Prepare the filtration system and (vacuum pump + filtration glassware) and place the 

membrane filter in place; 
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22. Decant 250 ml of the salted  with the sand into the filtration cup and connect the pump  

23. At the end of the filtration, transfer the filter to a Petri dish with the tweezer and observe at 

with the with the stereomicroscope (repeat step 8 with the water in other 0.5L bottle);  

24. Proceed to the research and identification of microplastics. If desired, they may also be 

separated into a petri dish so as to facilitate their counting.  

 
Figure 1: Examples of nylon fibres (a), rigid plastic (b)5 and of different types of plastics (c)6. 

Experimental log 

WHAT'S HIDDEN IN OUR SAND?  

                                                                 
5 Possatto, F.E.; Barletta, M.; Costa, M.F.; Ivar do Sul, J.; Dantas D.V. 2011. Plastic debris ingestion by marine 
catfish: an unexpected fisheries impact. Mar Poll Bull 62: 1098–1102. 

6 Lechner, A.; Keckeis, H.; Lamesberger-Loisl, F.; Zens, B.; Krusch, R.; Tritthart, M.; Glas, M.; Schludermann, E. 
2014. The Danube so colourful: A potpourii of plastic litter outnumbers fish larvae in Europe’s second largest 
river. Environmental Pollution 188: 177-181. 

a b

 

c 
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1. Indicates the hypothesis to be tested in this experiment. 

 
 
 
 

2. What is the purpose of the NaCl used for in the experiment? 

 
 
 
 

3. During the filtration of the sample where are the microplastics retained? 

 
 
 
 

4. Is the sample analysed contaminated with microplastics? If yes, what kind of microplastics 
did you find (shape, colour, etc.)? 

 

 

 

 

5. What measures should be taken in our daily life to avoid contamination of waters with 
microplastics?  

 

  



 

Page 38 of 128 

 

 

1.Environmental Consequences 

What are our crabs eating? 

CIIMAR TEAM (PORTUGAL) 

Topic: Natural Sciences and Biology 

Description: This scenario is suitable for students aged between 12-18 years. The students 
have to reflect about the harmfulness of microplastics to organisms 

Aims: Study the presence of microplastics in the digestive system of the green crab, Carcinus 
maenas, through the analysis of the digestive gland of these organisms. 

Outcome: Raise awareness to the problem of marine litter and, in particular, of microplastics 
pollution, and the harmful effects of this type of pollution.  

 

Title Procedure Time 

Presentation The topic is introduced to the students  

Workgroup In groups students carried out the lab activities. Each student group should 
have their own sample 

 

Discussion After the activities the student fill in the experimental log, registering data 
obtained and answering the questions  

 

Presentation Students present their work to classmates and discuss the differences among 
samples 

 

Activities  
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Experimental Protocol 

What are our crabs eating? 

Background information 

Oceans are the largest reservoir of water (97.2%) on Earth's planet, being a vital source of biological, 

natural and economic resources. However, man has neglected the importance of this environmental 

compartment, polluting the oceans through various anthropogenic activities, both terrestrial and 

maritime. Plastic waste accounts for 60-95% of the marine litter and has become a real problem 

worldwide. It is estimated that about 8 million of the 300 million tons of plastic produced per year 

end up in the ocean. About 70% of this plastic sinks and accumulates on the ocean floor. On the 

other hand, it is estimated that ca. 270 thousand tons remain floating. Despite the high durability, 

plastic fractionates into smaller and smaller particles. Plastic waste, on the order of micrometers and 

nanometers, the so called as microplastics, have been accumulating in the oceans and sediments in 

the last decades. Microplastics may also come from the use and disposal of cleansing creams, body 

scrubs, tooth whitening agents and clothes made of synthetic fibres. Due to their small size, 

microplastics can be ingested by organisms of various trophic levels and through bioaccumulation are 

affecting the major predators. The consequences of the ingestion of microplastics by aquatic 

organisms remain, however, little understood. 

The green crab, Carcinus maenas, belonging to the family Portunidae, is an invertebrate commonly 

found in European coasts and estuaries. This species is also distributed in other regions, such as 

South Africa, Japan, Australia, USA and Canada, being considered an invasive species. C. maenas is a 

medium-sized, omnivorous crab that lives between 4 and 7 years and whose life cycle alternates 

between planktonic and adult benthic larva stages. With a known biology, easy to identify and 

collect, the green crab is an ecologically relevant species with a key position in the food web. Since it 

is easy to maintain in the laboratory and sensitive to contamination, this crustacean is regularly used 

as a model organism in several studies. 
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Aims 

With this experiment we intend to study the presence of microplastics in the digestive system of the 

green crab, Carcinus maenas, through the analysis of the digestive gland of these organisms. This 

activity will raise awareness to the problem of marine litter and, in particular, of microplastic 

pollution, and the harmful effects of this type of pollution. This activity is related with The Ocean 

Literacy Principles, namely Principle 6 –The Ocean and Humans are inextricably interconnected7. 

 

Target Audience 

Curricular Areas: Natural Sciences and Biology  

Age group: 12-18 

Material 

 Ice 

 Bucket/bowl 

 crabs 

 calliper 

 Tweezers  

 Petri glass dishes 

 paper 

 Spatulas 

 Oven at 55 °C 

 Mortars and pestle 

 100 mL beaker 

 Filtration glassware (i.e. Büchner flask, filtration glass, clamping device...) 

 Vacuum pump with hose 

 2 filters ca. 0,2 µm porosity  

 Magnifier lenses 

 Saline solution saturated (Add NaCl to distilled water) 

 Hydrogen peroxide solution 15% (v/v) (To 100 mL, add 47 mL of H2O2 (30%) to 53 mL of 

distilled water) 

Procedure 
                                                                 
7 http://oceanliteracy.wp2.coexploration.org/ 
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Digestive 
gland 

Collect the crabs in an estuary and place them for 48 hours in a tank in the dark with continuous 

aeration and salinity of 15 psu for purification. To collect tissue and extract microplastics, avoiding 

external contamination, all material must be glass or metal and should be washed thoroughly with 

distilled water.  

Tissue collection 

25. Place the crabs in a bowl of ice to anesthetize them.  

26. Measure the width and height of the carapaces of each of the specimens and weigh them 

(Figure 1). 

27. When the crabs are immobile, open the crabs and remove the digestive gland to a petri dish, 

registering their weight (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Carcinus maenas – left image indicates how to measure the length and width of the 
crab. The image on the right indicates the location of the digestive gland. 
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Extraction of microplastics from gastric contents 

1. Spread each digestive gland in a glass petri dish with the help of a spatula (spread the gland 

very well) and dry at 55 ° C in an oven for 24-48 hours. 

2. Once dried, remove the gland from the petri dish and destroy it with a mortar and pestle. 

Afterwards transfer it to a beaker. 

3. Add 80 mL of the saturated NaCl salt solution to the beaker content and allow the mixture to 

stand for approximately twenty minutes to promote the suspension of lower density 

particles (note that the mixture should be on a stable surface and not subject to oscillations).  

With this process, the microplastics, being less dense, will be suspended in the solution and the 

rest of the matter will sink. For this reason, care should be taken when decanting the solution 

to prevent the material that has sank from being re-suspended. 

During these 20 minutes, assemble the filtration system with the filter of 0.2 μm porosity, next to the 
beakers with the mixture of NaCl solution and the gastric content 

1. Decant the mixture into the filtration system, filtering it simultaneously. The filtration system 

should be washed with distilled water between each sample. 

2. Each filter should be placed with a clamp on a petri dish, 5 mL of a 15% (v / v) H2O2 solution is 

added and the solution is allowed to dry at 55 ° C for 24 h. 

Hydrogen peroxide (H2O2) is an antioxidant which helps in the removal of organic matter that 

has been filtered or together with the microplastics. 

3. After 24h, microplastics are counted by means of magnifying lenses with a magnification of 

35x. 
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 Experimental log 

Microplastics: What are our crabs eating? 

1. Indicate the hypothesis to be tested in this experiment. 

 
 
 
 
 
 
 
 
 

 

2. Table 1 shows the height, width and weight of the crab and the weight of the digestive gland 
of the various crab specimens. Calculates the average of each of these parameters. 
Elaborates the caption of Table 1. 

Table 1:  

Nº of specimen 
Weight (g) Height (mm) Width (mm) Digestive Gland Weight (g) 

     
     
     
     
     
     
     
     
     

Average     

 

3. Record in Table 2 the number of microplastics found in the digestive gland of each specimen 
of crab and the number of microplastics per gram of crab. Calculates the average of each of 
these parameters. Elaborates the legend of Table 2.  
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Table 2:  

Nº of specimen Nº of Microplastics Nº of Microplastics per 
gram of crab 

   

   

   

   

   

   

   

Average   

4. What is the purpose of using hydrogen peroxide? 

 

 

 

5. Draw some of the observed microplastics with the help of the magnifying lenses. 

 

 

 

 

6. Indicate three actions that you can develop in your day to day to decrease the amount of 
plastics, and consequently of microplastics, that we can find in the Ocean?  
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2. Environmental Consequences 

Artemias and microplastics:What are the effects? 

CIIMAR TEAM (PORTUGAL):MARISA ALMEIDA AND LAURA GUIMARÃES 

Topic: Natural Sciences and Biology 
Description: This scenario is suitable for students aged between 12-18 years. 
The students have to reflect about the harmfulness of microplastics to 
organisms 
Aims: Evaluate the potential of microplastics as contaminants or transmission 
vehicles of environmental contamination through a test of toxicity with artemia. 
Outcome: Raise awareness to the problem of marine litter and, in particular, of 
microplastics pollution, and the harmful effects of this type of pollution. 

 

Title Procedure Time 

Presentation The topic is introduced to the students 15 min 15 min 

Workgroup In groups students carried out the lab activities. Each student 
group 
should have their own sample 

60 min 

Discussion After the activities the student fill in the experimental log, 
registering data obtained and answering the questions 
 

15 min 

Presentation Students present their work to classmates and discuss the 
differences among samples 
 

30 min 

 
Activities :  
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Experimental protocol  

Artemia and microplastics: what are the effects? 

State of the art 

Oceans constitute the largest reservoirs of water (97.2%) of the planet Earth, being a vital source of 

biological, natural and economic resources. However, Man has neglected the importance of this 

environmental compartment, polluting the oceans through the various anthropogenic activities, both 

terrestrial and maritime, that it develops. Plastic waste accounts for 60-95% of marine litter and has 

become a worldwide problem. It is now considered one of the main pollutants responsible for 

marine pollution. It is estimated that about 8 million of the 300 million tons of plastic produced per 

year end up in the ocean. About 70% sinks and accumulates on the ocean floor and it is estimated 

that ca. 270 thousand tons will float. Despite the high durability, the plastic is fractionated into 

smaller and smaller particles. Small plastic waste (<5mm) is denominated by microplastics. The 

microplastics may also come from the use and discharge of cleansing creams, body scrubs, tooth 

whitening agents and from several clothes. As a consequence, microplastics have been accumulating 

in the oceans and sediments in the last decades. 

Due to their small size, microplastics can be ingested by organisms of the various trophic levels and 

can be bioaccumulated until they affect the major predators. Since microplastics have the capacity to 

absorb contaminants, such as Persistent Organic Pollutants (POPs), when ingested by marine species, 

they are also a transported of these POPs into the marine food chain. 

The artemia is a small crustacean of 10 to 15 mm in length, quite sensitive to the quality of the water 

in which it lives and to chemical substances in general. For this reason it is widely used in toxicity 

assessments. 

Aims 

The specific objectives of this activity are: to carry out a test of toxicity with artemia in order to 

evaluate the potential of microplastics as contaminants or transmission vehicles of environmental 

contamination. This activity will make possible to raise awareness of the problem of marine litter 

and, in particular, of microplastics pollution and the harmful effects of this type of pollution. This 

protocol is part of the Curricular Areas of Natural Sciences of the 3rd Cycle of Basic Education and 

Biology (12th year) of Secondary Education. It is inserted in Essential Principle 6 "The Ocean and 
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humanity are strongly interconnected" on the scientific culture of the Ocean fomented by the project 

Knowing the Ocean8. 

Material 

 Artemia larvae with about 2 weeks of age (can be obtained in advance through the hatch of 

cysts). 

 Microplastics collected on the beach 

 Microplastics obtained from clean plastic, by cutting into small pieces (<5mm) 

 liquid soap for hand dishwashing  

 Marine salt 

 Petri dishes or test tubes (7 per work group) 

 A plastic bottle of 1.5L 

 Pasteur pipets 

 Graduated pipettes of 2, 5 and 10 mL 

 Pen 

 Dechlorinated tap water (water left in contact with the air for at least 24 hours so that 

chlorine evaporates) 

 Beakers of 100 mL 

 

Procedure 

A. Preparation of test solutions 

1. Collect about 10g of microplastics on the beach. 

2. From several clean plastic residues, from our daily use, cut small pieces (<5mm) in order to 

produce 20g of microplastics. 

3. Using the 1.5 L bottle, prepare seawater for the test by dissolving 25 g of sea salt in 1 L of  

dechlorinated tap water. 

  

4. Prepare 3 solutions with microplastics: 

a. Solution 1: mix 10g of microplastics collected on the beach with 100 mL of saline 

solution.  

 

b. Solution 2: mix 10g of clean microplastics with 100 mL of saline solution.  

                                                                 
8 http://www.cienciaviva.pt/oceano/home/   
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c. Solution 3: mix 10g of clean microplastics with saline solution containing liquid soap 

(95 mL of saline solution + 5 mL of liquid soap).  

5. Keep the 3 solution in rest for one week. 

6. After 1 week, decant all the liquid from solution 3, leaving in the container only the 

microplastics. 

7. Refill the vessel containing the microplastics from solution 3 with 100 ml of saline solution. 

8. Leave the new solution (solution 3.1), together with the other two solution, another week at 

rest. 

9. Prepare the positive control solution. To do this, mix 1.5 ml of the liquid soap into 50 ml of 

the prepared saline solution. The solution should be gently agitated with a Pasteur pipette to 

obtain a homogeneous mixture without producing foam.  

 

B. Toxicity trial 

1. Divide the class into 4 groups, each group testing a different solution (solution 1, 2, 

3.1  

and positive control solution)  

 

2. Each group should receive 7 petri dishes or test tubes and mark each one with the 

following conditions to be tested: 0% (negative control), 10%, 17%, 26%, 40%, 64% and 

100%. 

3. Fill each plate or tube with the solution to be tested by pipetting with the graduated 

pipettes the volumes indicated in table 1. 
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Table 1. Volumes of saline solution and of solution with contaminant (solution 1, 2, 3.1 and positive 
control solution) to be pipetted for each treatment.  

Concentration (%) Solution with liquid 
soap (mL) 

Solution with the 
contaminant (mL) 

0  0.0 10.0 

10 1.0 9.0 

17 1.7 8.3 

26 2.6 7.4 

40 4.0 6.0 

64 6.4 3.6 

100 10.0 0.0 

4.  Place 10 larvae of artemia in each of the plates, using Pasteur pipettes. During this step, it 

should be attempted to carry the smallest possible amount of water from the larval culture 

to the test plates. Placement of the last larva at the highest concentration marks the start of 

the test (zero hours). Students should make sure that all larvae placed on the plaques are 

alive. In order for this type of assay to be considered valid, the mortality observed on all 

negative control plates should not exceed 10%. 

5. Evaluate mortality 30 and 45 minutes after the start of the trial, counting how many larvae 

are dead in each treatment tested and recording these results. In case test tubes are use of, 

will be easier to count the number of live larvae, obtaining the total of dead larvae by 

subtracting the number of live ones to the total of exposed larvae. 

6. From the results, draw the toxicity curve (Figure 1), determining the concentration at which 

the 50% mortality is expected to occur in the experimental conditions (CL50). 

 

Results analysis 

One of the most commonly used parameters to assess the toxic potential of chemicals for aquatic 

organisms is the median lethal concentration (LC50), i.e. the concentration of the substance being 

tested which causes the death of 50% of the test organisms under the experimental conditions 

chosen. This value is determined on the basis of the toxicity test results, achieved from the toxicity 

curve or concentration-response curve (Figure 1). This curve relates the concentration of the 

chemical substance tested to the percentage of animals showing the measured effect. 
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Figure 1. Toxicity curve of a laundry detergent to artemia. Determination 

of the value of CL50 
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Experimental Log  

Artemia and microplastics: what are the effects? 

1. Formulate and indicates the hypotheses to be tested with this experiment. 

 

 

 

 

2. Indicate in the following tables the results obtained in the tests that you performed and 

calculates the respective percentages of mortality.  

 

Table 1: Results obtained with solution 1 (microplastics collected on the beach in saline 

solution). 

Concentration 
(%) 

Total number of 
exposed larvae 

per 
concentration 

Larvae killed by concentration / 
Percentage of mortality 

Larvae killed by concentration / 
Percentage of mortality 

30min 45min 

Nº % Nº % 

0      

10      

17      

26      

40      

64      

100      

 

 

 

 

Table 2: Results obtained with solution 2 (clean microplastics in saline solution). 
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Concentration 
(%) 

Total number of 
exposed larvae 

per 
concentration 

Larvae killed by concentration / 
Percentage of mortality 

Larvae killed by concentration / 
Percentage of mortality 

30min 45min 

Nº % Nº % 

0      

10      

17      

26      

40      

64      

100      

 

 

Table 3: Results obtained with solution 3.1 (clean microplastics in saline solution with liquid 

soap and then transferred to new saline solution).  

Concentration 
(%) 

Total number of 
exposed larvae 

per 
concentration 

Larvae killed by concentration / 
Percentage of mortality 

Larvae killed by concentration / 
Percentage of mortality 

30min 45min 

Nº % Nº % 

0      

10      

17      

26      

40      

64      

100      
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Table 4: Results obtained with positive control solution.  

Concentration 
(%) 

Total number of 
exposed larvae 

per 
concentration 

Larvae killed by concentration / 
Percentage of mortality 

Larvae killed by concentration / 
Percentage of mortality 

30min 45min 

Nº % Nº % 

0      

10      

17      

26      

40      

64      

100      

 

 

 

3. What is the percentage of mortality recorded in the four negative controls? What can a 

control plate mortality of more than 10% mean? Why can this invalidate the test? 
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Represent the toxicity curves for the four solutions tested, write the caption for X and Y axes 
and for the figures you have made. Calculates the LC50 value of the four solutions. 

 

 

 

        Figure 1.                  Figure 2. 

 

 

 

        Figure 3.                  Figure 4.  
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Which conclusion you take from the experience you have made? 

 

 

 

 

 

 

 

 

 

4. Based on your findings, indicate the main harmful effects of microplastics on marine life, 

taking into account the adsorption capacity of contaminants that microplastics have. 

 

 

 

 

 

 

 

5. Since microplastics can be an entry point for pollutants into food chains, which can affect 

the entire marine food chain until the top predators, do you think microplastics could 

affect humans in this context? Justify your answer.  
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