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The original Spanish version of these guides was elaborated in the framework of the

Chilean project Explora-CONICYT 2012 ‘National Network of School Research, Litter

Scientists’. The program ‘Litter Scientists’ was founded in 2007, initiating the scientific

research on the problem of litter along the coast of Chile. In this national network,

schoolchildren and teachers of the entire country collaborate with professional scientists in

conducting research on marine litter. The students apply a standard methodology, in which

they learn a scientific procedure to evaluate and understand the real situation of litter in

their localities, getting directly involved with the problem and its solution.

Even though the guides contained in this book have been designed for schoolchildren, they

can also be used by other associations, groups, and even individuals, to investigate litter in

the coastal environment. In this context, the present English version has been specially

prepared for the workshop “Major aspects of the coastal environmental management” to

be held in Jamaica in October 2017.
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This book contains a set of practical activities designed to investigate the problem of litter

in the environment together with schoolchildren. The material has been created so that

teachers can perform the activities in a practical and autonomous way to motivate their

students to learn simple scientific methodologies that will allow them to obtain reliable

results and at the level of a professional scientist. Nonetheless, even though they have

been designed for school research, these guides can also be used by other associations,

groups, and even individuals, to investigate litter in the coastal environment.

This material includes four practical activities: Sampling of Litter on Beaches, Sampling of

Microplastics on Sandy Beaches, Survey about Litter in Public Spaces, and Methodologies

for the Analysis of Data. Each activity is based on the constructivist method, with four

fundamental parts: (1) Educational and motivational support of key characters who

introduce the subjects to be investigated; (2) Introductory questions to connect to previous

knowledge and motivate the activity; (3) The activity itself (objectives, materials and

procedure); and (4) Reflection about the results and conclusion about what has been

learned.

Sampling of Litter on Beaches 
(Page 2)

Sampling of Microplastics on 

Sandy Beaches (Page 7)

Survey about Litter in 

Public Spaces 
(Page 12)

Analysis of Results (Page 18)



For the teaching purposes of these field guides, key characters are introduced. Two of them

are extra-terrestrial scientists from the planet Kuun: Windar-Ku, a kuunanologist-scientist

who studies Kuunian’s behavior and their relationship with the environment, and Kontzi-Ku,

a biologist-scientist who has studied telecommunications and works with his professor

Windar-Ku. These alien scientists travel to planet Earth to know the work of the program

‘Litter Scientists’. The other two characters (Mari and Luchín) are 11 years old Chilean

children, who belong to the ‘Litter Scientists’ and have performed the research activities of

this book in their home country.
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Let’s descend from

the ship to observe more 

closely… But remember, humans 

have not explored the universe 

yet, so we should turn on the 

invisibility and silence function

so we’re not recognized

Kontzi-Ku Windar-Ku

At last…

we have arrived! 

What a trip…

we had to cross the 

universe to reach 

Earth and investigate 

about the ‘Litter 

Scientists’’

work!

Yes, a very

long trip…

Thankfully our 

telecommunication 

systems could track 

their work so we 

could learn their 

languages

The encounter
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Sampling of Litter

on Beaches

Activity to determine the quantities and 

types of litter on the beaches

http://www.cientificosdelabasura.cl/


What do we know so far?
(Recommended time: 5 - 10 minutes)

Before we start, let’s answer the following questions together:

• Do you know what marine litter is and what its impacts are on marine life?

• Do you know if there is litter on your local beaches?

• How much litter do you think there is on the beach?

• How could we know the amount of litter on beaches scientifically?

a Schmuck, A.M., et al. 2017. Geophysical features influence the accumulation of beach debris on Caribbean

islands. Marine Pollution Bulletin 121: 45-51.
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Windar-Ku!

Did you know that 

Chilean beaches

have a big litter 

problem?

Tell me

Kontzi-Ku,

what do the 

reports

say?

The ‘Litter 

Scientists’ report 

that there are

about 2.2 litter 

items per square 

meter on Chilean 

beaches

The extra-terrestrial scientists go to the beach to see the schoolchildren’s 

work...

And what is the

extent of this problem in 

other parts of the Earth, 

such as the Caribbean 

region?

Well, there

are some reports, 

Windar-Ku! For 

example, a group of 

researchers found an 

average of 6.3 litter 

items per square 

meter among 

Caribbean

islands a

http://www.cientificosdelabasura.cl/


OUR GOALS FOR TODAY

1. Know the quantities and types of litter on the beaches

2. Implement a scientific study to determine the quantities

and types of litter on the beaches

MATERIALS

✓ Measuring tape or 3-meter ropes

✓ Stakes (for delimiting the corners of the sampling stations)

✓ Pencil

✓ Field guide

LET’S WORK! 
(Recommended time: 40 – 45 minutes)

How to perform a sampling of litter on the beach?

1. In order to quantify and classify the litter on the beach, the beach will be divided into 5

transects, which are imaginary lines perpendicular to the coastline that run from the low tide

line to the end of the beach (road, dunes, forest, etc.) (Figure 1). Each group will work on a

transect.

2. Divide each transect into 2 - 6 sampling stations of 3 x 3 meters each. The distance between

the stations must be equal and the number of stations will vary according to the total width of

the beach (Figure 1).

3. The stations will be roughly located as follows: (1) water line, (2) between water line and

high tide line, (3) limit of the last high tide, (4) oldest high tide line (the highest that can be

recognized), (5) dry zone, and (6) end of the beach (base of dunes, or to the side of the road,

beach walk, forest, etc.)

4. Collect and quantify all the litter found within each station, recording it in Table 1 according

to its type and the sampling station (only collect the litter within your 3 x 3 m station!).

www.cientificosdelabasura.cl
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*A litter bag is optional

Let’s sample!

We will do

5 transects, 

each with 2 - 6 

sampling 

stations

http://www.cientificosdelabasura.cl/
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Figure 1. Schematic for the sampling of litter on the beach. The location of each sampling

station (3 m x 3 m) within each transect is shown.

Road or

end of beach

Transect 1 

Station 6

Water line

Sampling area

(3 x 3 m)

Station 5

Station 4

Station 3

Station 2

Station 1

Table 1. Sheet for recording the types and quantities of litter found within each sampling

station of one transect. At least 3 transects must be sampled per beach. Replicate this

sheet for each transect.

TRANSECT No. ____

Note: With the data recorded in Table 1 you can create graphs that will facilitate the

visualization and analysis of the results obtained.

Transect 3 
Transect 5 

Litter 

type

Station 

1

Station 

2

Station 

3

Station 

4

Station 

5

Station 

6

Total

Papers

Cigarette 

butts

Plastics

Metals

Glass

Other

Total

http://www.cientificosdelabasura.cl/


LET’S THINK
(Recommended time: 10 minutes)

Compare our results with the findings of other studies in the Caribbean region:

Figure 2. Average density of litter

(items/m2) on different Caribbean

islands (Modified after Schmuck et

al., 2017a).

WHAT HAVE WE LEARNED?
(Recommended time: 5 minutes)

Now write in your own words what we have learned today.

______________________________________________________________________________

______________________________________________________________________________
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The problem of litter on the beaches

To reflect about our

results, answer the following

questions: which Caribbean islands have 

more litter on their beaches? How do our 

results compare? Our beach has more/less 

litter than other Caribbean

islands?

http://www.cientificosdelabasura.cl/
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Sampling of Microplastics

on Sandy Beaches

Activity to determine the quantities of 

microplastics on sandy beaches

http://www.cientificosdelabasura.cl/
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What do we know so far?
(Recommended time: 5 - 10 minutes)

Before we start, let’s answer the following questions together:

• Had you heard about microplastics before?

• Have you seen microplastics on the beaches?

• How abundant do you think microplastics are on your local beaches?

The computer says… 

micro… microplastics!

Kontzi-Ku?

And how do these 

microplastics

form?

What are

these little 

balls next to 

the litter?

The aliens go to the beach to see the small litter…

The ‘Litter Scientists’

say that large plastics are 

fragmented into small pieces,

when exposed to the sun, sand

and water. They can also be small 

balls or plastic pellets, which

is the raw material for

other plastics.

http://www.cientificosdelabasura.cl/


Road or

end of beach

Sampling stations

(50 x 50 cm)

Distance

between stations

(5 m)                   
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OUR GOALS FOR TODAY

1. Today we will look for a new type of litter on the beaches: microplastics (fragments,

plastic pellets) and cigarette butts. Therefore, our goal is to learn how to sample

microplastics on a beach in our locality.

MATERIALS

✓ 5-meter rope

✓ Stakes

✓ 50 x 50 cm portable quadrats

✓ Spatulas or small shovels

✓ Trays

✓ 1 mm mesh size sieves

✓ Hand-held magnifying glasses

✓ Large Ziploc bags

✓ Small Ziploc bags

✓ Permanent marker for labeling bags

LET’S WORK!
(Recommended time: 40 – 45 minutes)

How to perform a sampling of microplastics on the beach?

a) Identify the highest tide

line and establish a transect

(parallel to the coastline).

b) Along the transect, mark

six sampling stations

separated by 5 meters from

each other.

2. Sampling and sieving

a) At each station, mark a 50 x 50 cm square in the sand. If large litter is found, shake it over

the square (because there may be microplastics on it) and then remove this litter very

carefully. These residues may be bottle caps or larger objects, such as algae, bottles or wood.

1. Selection of tide lines and 

sampling stations

S1

S6S4

http://www.cientificosdelabasura.cl/
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b) Within the square, take the first 2 or 3 centimeters of sand with the spatula/shovel or

your hands and deposit it on the tray.

c) Carefully sieve the sample to separate the microplastics from the sand, depositing the

sand gradually on the sieve (little by little).

d) Place the material retained on the sieve (including the microplastics) found per station

inside Ziploc bags and label them with the station number and the name of the beach.

e) Finally, count the number of microplastics found (fragments, pellets, and total) and

record the data in Table 2. If cigarette butts appear in the sample, also record them in the

table.

Station 

No.

Number of microplastic units within the

50 x 50 cm sampling stations

Microplastics
Cigarette butts

Fragments Pellets

1

2

3

4

5

6

Total

Pellets

ATTENTION: If the sand is wet, or there is wind or rain and it is impossible to

sieve it, follow these steps:

• Place the entire sample (sand, large litter, microplastics, etc.) inside a

large Ziploc bag, labeled with the station number to which it belongs.

• Later, in a ventilated environment deposit the sample on a tray labeled

with the station number. Allow it to ventilate and wait at least one full day

for the sample to dry.

• Once dry, pass the sample through a sieve to separate the sand from the

rest of materials and finally count the number of microplastics found.

Table 2. Sheet for recording the amounts of microplastics (fragments, pellets) and

cigarette butts found along the transect.

http://www.cientificosdelabasura.cl/


LET’S THINK
(Recommended time: 10 minutes)

WHAT HAVE WE LEARNED?
(Recommended time: 5 minutes)

Now write in your own words what we have learned today.

________________________________________________________________________________

________________________________________________________________________________

b Lebreton, L.C.M., et al. 2012. Numerical modelling of floating debris in the world’s oceans. Marine Pollution Bulletin 

64 (3): 653-661.
c Law, K.L., et al. 2010. Plastic Accumulation in the North Atlantic Subtropical Gyre. Science 329 (5996): 1185-1188.
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As seen in Figure 5,

surface currents flow from the

Caribbean Sea into the Atlantic Ocean... 

potentially carrying more plastics to the 

gyre! Thus it is very important to 

investigate microplastics on the 

Caribbean beaches! How many 

microplastics are there

on your beach?

Figure 4. Accumulation

zones of marine plastic

litter in oceanic gyres,

shown in light and dark

gray (Source: Lebreton et

al., 2012b).

Figure 5. Plastic litter concentration in the

Atlantic Ocean, also showing surface currents

(white arrows) (Modified after Law et al. 2010c).

¡¿Did you know that

plastic litter is accumulating in

the five oceanic gyres of the world, 

including the Atlantic Ocean?!

You can see these zones in

Figure 4.

The problem of microplastics on the beaches

http://www.cientificosdelabasura.cl/


www.cientificosdelabasura.cl

Survey about Litter

in Public Spaces

12

Activity to know people’s behavior and 

perception about litter in public spaces
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What do we know so far?
(Recommended time: 5 - 10 minutes)

Before we start, let’s answer the following questions together:

• Do you know if people in your locality throw litter to the ground?

• What do your family members think when they see other people throwing litter on the

ground?

• Have you done a survey before?

13

What might 

Earthlings think 

about this litter 

problem?

Kontzi-Ku!

Do you know if

the ‘Litter Scientists’ 

have surveyed

people?

Yes, Windar-Ku!

The ‘Litter Scientists’ have

reported that more than 30%

of Chilean people occasionally

litter the beach

According to the

‘Litter Scientists’, the most

accepted solution among surveyed 

people is education for all the 

community

The alien scientists observe the schoolchildren surveying people…

http://www.cientificosdelabasura.cl/
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OUR GOALS FOR TODAY

1. Survey the largest number of adults that pass through the public spaces of your locality,

to know their behavior and perception regarding the problem of litter.

MATERIALS

✓ Copies of the Survey about Litter in Public Spaces

✓ Pencil

LET’S WORK!
(Recommended time: 40 – 45 minutes)

How to conduct the survey about litter in public spaces?

1. Prior to the survey

a) Read the survey aloud (Recommended time: 10 minutes).

b) Practice the survey questions, surveying a classmate, a colleague, etc. (without

marking the survey, in 15 minutes, focusing on the most complex questions).

2. At the survey site

a) Go to a local public place, where it is safe and feasible for interviewing people. For

example: Public square, administrative areas, shopping centers, etc.

3. How to conduct the survey

a) It is recommended to work in pairs. Both

members must register their names in the upper

fields of the survey.

b) Approach people older than 15 years and

request the interviewee a few minutes to respond

to a survey about litter in public spaces.

c) Try to do the survey without other people

influencing the respondent’s answers.

d) Ask each question in a paused way. One

person should read the survey and the other

record the answers on the paper.

http://www.cientificosdelabasura.cl/
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4. Parts of the survey

a) The first part is composed of questions

about the behavior of the respondent.

b) The second part has questions about

people's feelings towards litter.

c) The third part contains questions about

other people's behavior.

5. Analysis of the survey

a) Enter the data of each survey in an Excel data sheet.

b) Calculate percentages on questions about people's behavior (Parts 1 and 3).

c) Calculate averages on questions about people's feelings (Part 2).

15

Look for a comfortable place!

ATTENTION:

✓ If the respondent does not understand the question, it

must be shown or repeated to him/her.

✓ The same person cannot be surveyed twice.

✓ NEVER fill out the survey with false information or

invented answers (if an answer is missing, leave it blank).

✓ Each survey is valuable information for scientific

research. For this reason, when finishing the activity, all

surveys must be gathered and handed to the coordinator

of the activity.

http://www.cientificosdelabasura.cl/


Names of the interviewers _____________________ ; ______________________ 

Date: __ / __ / 201_

This survey aims to know the behavior and opinions of people regarding the problem of 

litter in public spaces.

Part 1. Questions about the respondents' behavior.

1. Do you throw CIGARETTE BUTTS to the ground?

2. Do you throw litter to the ground ON THE STREET?

3. Do you throw litter ON THE BEACH?

Part 2. Questions about people's feelings towards litter.

4. DO PEOPLE in general get upset when they see a person throwing litter to the ground in 

the street?

5. Do people in your FAMILY get upset when they see another person throwing litter to the 

ground?

6. Do your FRIENDS get upset when they see someone else throwing litter to the ground?

Part 3. Questions about other people's behavior.

7. THE PEOPLE in general throw litter ON THE STREET

8. THE PEOPLE in general throw CIGARETTE BUTTS to the ground

9. THE PEOPLE in general throw litter ON THE BEACH

www.cientificosdelabasura.cl
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Never                     Rarely                Occasionally                 Frequently Does not smoke

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

Not upset                              More or less upset                                Very upset

T h a n k  y o u  v e r y  m u c h !

Never                  Rarely               Occasionally            Frequently          No opinion/no answer

Never                     Rarely                Occasionally                 Frequently

Never                     Rarely                Occasionally                 Frequently

Never                  Rarely               Occasionally            Frequently          No opinion/no answer

Never                  Rarely               Occasionally            Frequently          No opinion/no answer

Not upset                              More or less upset                                Very upset

Not upset                              More or less upset                                Very upset

Survey about Litter in Public Spaces

http://www.cientificosdelabasura.cl/


LET’S THINK
(Recommended time: 10 minutos)

Compare our results with the findings of other studies:

WHAT HAVE WE LEARNED?
(Recommended time: 5 minutes)

Now write in your own words what we have learned today.

______________________________________________________________________________

______________________________________________________________________________

www.cientificosdelabasura.cl
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To reflect

about our results,

answer the following 

questions: how is the 

situation in the Caribe, 

compared to the Chilean 

results? What is people’s 

behavior in your place? 

Where does the litter

come from? What would

you be willing to do

to help solve this

problem?Figure 6. Beach littering habits of

Chileans per geographic zone (982

surveyed people in 2010).

The ‘Litter Scientists’

report that in 2012, surveyed 

Chileans think that 80% of 

people frequently litter the 

streets, although only 33% 

recognize throwing litter 

anywhere

Do you throw litter 
on the beach?

Social aspects of the litter problem in the environment
Results obtained in the Survey in Public Spaces (Chile, 2010-2012)

Never
Occasionally
Frequently

http://www.cientificosdelabasura.cl/
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Analysis of Results

I don’t 

know...

How will we

analyze the data?

Hmm... Where

did we leave the 

data sheets or log 

book?

That’s right! The log book is

very important when examining and 

analyzing the results

We could make

a graph; do you 

know how to

make them?

Yes, it is

also important

to make the

graphs with the

data obtained

in the field!

We can use computers,

as the ‘Litter Scientists’ do

It is very important to keep

the data organized!

http://www.cientificosdelabasura.cl/
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We invite you to

share your findings with your 

colleagues, your family, your local 

community… everyone!

As a

final step

of our 

investigation, 

it is very 

important to 

share our 

results with 

other

people!

To create a graph

in Excel, you can follow the 

example in Figure 7

But keep in mind that

Figure 7 is only an example for

the ‘Sampling of Litter on Beaches’ 

activity. For our own results, we 

should select the most adequate 

graph to show our data! Ask your 

professor or coordinator

for help!

Figure 7. Example of how to make a graph with litter data. In this particular example, data

from the ‘Sampling of Litter on Beaches’ activity are used to chart total litter per sampling

station.

http://www.cientificosdelabasura.cl/


General conclusions

It is our hope that the information generated by the activities contained in this work guide

will allow the design of better waste management policies in natural and urban areas,

considering these spaces as local scenarios to generate a change of attitude and

environmentally friendly consumption habits in people.

It is very important to become familiar with the problem of litter, not only in schools, but it

is also essential to create an instance to share the information with the rest of the

community and families.

w w w . c i e n t i f i c o s d e l a b a s u r a . c l

The original Spanish version of this book was dedicated to all schools, teachers,

schoolchildren, parents, regional collaborators, companies and the various institutions that

have supported and participated in the many activities of the ‘Litter Scientists’.
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Programa 
EXPLORA CONICYT

This guide is intended to be an inspiring material for a myriad of other scientific

activities that may emerge from those presented here. In addition, it aims to

provide knowledge and an opportunity for people to adopt a positive behavior

and attitude towards the litter problem in their localities.

For more information and other guides of practical activities:

w w w . c i e n t i f i c o s d e l a b a s u r a . c l

COLLABORATORS

“National Network of School Research Litter Scientists”

Initiative for the Divulgation and Appraisal of Science and Technology Explora-CONICYT


