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1. Introduction 

 

Aquesta seqüència d’ensenyament i aprenentatge a l’educació primària s’ha realitzat en el si del 

grup de treball IBS&E: Inquiry Based Science in English. És el resultat d’una col·laboració establerta 

entre el Centre de Recursos Pedagògics Específics de Suport a la Innovació i la Recerca Educativa 

(CESIRE) de la Generalitat de Catalunya i el Departament de Didàctica de la Matemàtica i de les 

Ciències Experimentals de la Universitat Autònoma de Barcelona (UAB) durant els cursos 2014-2015, 

2015-2016 i 2016-2017. El grup de treball ha estat format per mestres d’educació primària 

involucrats en projectes AICLE en ciències i formadors provinents del CESIRE i de la UAB dels àmbits 

de la didàctica de les ciències experimentals i de la didàctica de la llengua, en un model de formació i 

col·laboració triàdic que s’ha difós mitjançant la publicació:  

Espinet, M., Valdés-Sánchez, L., Carrillo, N., Farró, L., Martínez, R., López, N., i Castillón, A. 
(2017). Promoting the Integration of Inquiry based Science and English learning in primary 
education through triàdic partnerships. A A. W. Oliveira i M. H. Weinburgh (Eds.), Science 

Teacher Preparation in Content-Based Second Language Acquisition. Dordrecht: Springer. 
pp287-303 (http://www.springer.com/us/book/9783319435145 )  

El grup ha treballat durant 3 anys reflexionant sobre la integració de les pràctiques científiques i les 

pràctiques discursives i portant a la pràctica a les escoles intervencions didàctiques d’AICLE que 

treballen la ciència des d’un enfocament d’indagació científica i la llengua des d’un enfocament 

comunicatiu. La seqüència didàctica que aquí es presenta s’ha dut a terme a l’escola El Sol i la Lluna 

de Castellar del Vallès durant el curs 2016-2017 i ha estat dissenyada i experimentada a l’aula de sisè 

per les mestres Isabel Graells i Glòria Rincón, i les estudiants del Grau d’Educació Primària en anglès 

de la UAB, Aida Banyuls i Anna Martín, que hi han participat en qualitat de Teacher Assistants.  

 
 
 
 
 
 

  



2. General description of the proposal 

 
Objectives  

-Improving their communicative competence in English, through a contextualized learning 

environment. 

-Creating a string musical instrument, changing sound properties, using scientific content learned 

through inquiry methodology. 

-Achieving both scientific and linguistic demands on each practice. 

-Integrating new contents and vocabulary about sound qualities (pitch, intensity) and about 

materials used in strings or sound boxes. 

-Using language structures needed in an inquiry based science methodology. 

-Working in cooperative groups to create a final product useful for their educational community. 

 

Description of the proposal  

A big challenge: making a string musical instrument that has not been invented yet. In cooperative 

groups, through inquiry based science in English, using language structures and vocabulary related 

to sound qualities and properties, pupils are given models to make hypothesis and learn together 

about sound. 

 

Didactical aspects and methodology  

An inquiry based science in English methodology requires scientific conversations and a strongly 

planned linguistic supports. A connecting web on the wall was our most valuable resource to share 

vocabulary or contents. Planning classroom materials, environment and opportunities to speak and 

interact are a priority. The students were working in groups of four, having different tasks during the 

project, and the result is the product of a group of 18 students.  

The project main activities are: 

1. “Sons d’allà enllà” workshop 

2. Observe a model and try to explain how we can change sound. 

3. Create their own model and hypothesis about how sound qualities have changed 

4. Get to some common statements about sound qualities using different strings and sound 

boxes 

5. Inventing and building a new musical instrument: a sound igloo.  

Resources used 

-“Sons d’allà enllà” workshop, carried out by Joan Planas  

-Tuner apps with tablets 



-A model soundbox with rubber strings 

-Different size and material boxes and strings 

-Connecting web on the classroom wall with linguistic supports 

-Wood panels, strings, paint and bricolage tools  

 

Attached documents 

Teachers’ Guide 

Poster summarizing the experience 

Student’s documents: 

-Workshop document “Sons d’allà enllà” 

-How can we change sound? 

-Investigating planning sheet 

-Igloo groups proposal. 

 

Authors 

The project was carried out and cataloged in 2017 by Isabel Graells and Glòria Rincón, both teachers 

at Escola El Sol i la Lluna, in Castellar del Vallès, with the collaboration of the teacher assistants Aida 

Banyuls and Anna Martín from the Grau d’Educació Primària of UAB. The school has been part of 

several educational innovation projects, especially in the approach to learning foreign languages. 

 

 

 

 

 

 

 

 

 

 



Scientific and discursive practices   IBS&E Teaching Unit 

Educational level: Primary Education, 6
th

 Escola del Sol i la Lluna Topic: Making a sound igloo: Experimenting with sound properties using strings 

 

Scientific 

practices 

 
Inquiry  

questions 

Discourse practices 

Identifying Describing Questioning Hypothesizing Explaining Justifying Argumenting Defining 

Asking questions What do we know about sound? 
How can we make sound? Is the 
sound always the same? What 
does it depend on? Can we make 
a high pitch or a low pitch sound 
with an instrument? 

x  x      

After doing the introductory activity about the "sons d'allà enllà" workshop, students start wondering about the answers that they 
consider correct about how sound can be changed and what this depends on. 
They start remembering or learning some new vocabulary about sound in order to express their ideas about it. 
They also begin to ask among them if they can change sound depending on the materials they use when creating their own instrument. 
 

Developing 

and using 

models 

What do we know about how to 
make sound? Which are the 
variables that can change 
sound? What would happen if 
we change the material of the 
strings or sound box? What 
would happen if we tense the 
strings more or less? 

x  x x     

Each group of students starts creating their own hypothesis by discussing in groups how they think that sound will change if they use 
certain materials for the sound box, strings, etc., (the teacher has provided students with a wide variety of materials so that they can 
check their hypothesis).  So, students start building their own hypothesis in order to discover how they can change sound and which are 
the most important variables to take into account (the materials, the tension of the strings, and so on).   
Students are asked to think and write about what they think that will happen when they put their hypothesis into practice and they share 
their beliefs with the rest of their classmates. 

Planning and 

carrying out 

investigations 

What do we need to do to test 
our hypothesis? What materials 
do we need? How and what data 
are we going to collect? 

x x   x    

Once they have created their hypothesis, students are asked to draw their findings in order to be able to explain them to their peers. 
Having shared them with all their classmates, the rest of the class can add and contrast the information in order to reach appropriate 
conclusions. 

Analysing and 

interpreting 

data 

What has happened? What does 
the data tell us? What can we 
say about our initial hypothesis? 
Were they right? Or wrong? 

     x x x 

Students are asked to agree on some conclusions in order to be able to build their sound igloo. Each group of students is assigned a part 
of the igloo; so, for instance, one of the groups is in charge of one of the walls of the igloo and they are asked to create it taking into 
account that they have to produce sounds from low to high. 

Constructing 

explanations 

How can we explain what we 
have found out? 

    x x x x 

Students have to take decisions regarding the materials they want to use to build the part of the igloo that they have been assigned. They 
have to bear in mind all the information they have gathered during the process and analyse and be able to explain their conclusions so as 
to create the sound igloo. 

Communicating 

 

How are we going to present our 
findings? 

    x x x x 

Students have to explain their findings to their peers (who have not participated in the project). They have to give details about all the 
phases they have gone through and how they have reached their conclusions and how they have decided to build their sound igloo. 

3. IBS&E sequence 



4.Activities 

 

Activity 1: What is sound? 

Description of the activity: 

Introduction activity to explore the sound of different percussion instruments, how sound is 
made and how we can change it. 
In cooperative groups, which have been created beforehand, students answer some preplanned 
questions drawing their ideas and developing them. 
The object of discussion is “what causes sound and how can we change sound properties with 

some percussion instruments?”. 
In the table, all the groups have a paperwork with the questions, a tablet to take photos if 
necessary, a percussion instrument and the roles’ identificators. 
At first, a decibel meter app is presented as a tool to differentiate sound and noise and a 
management tool. 
Secondly, the concepts of low-pitched and high-pitched sound are explained using a didgeridoo 
sound-clip and, later, related to the Catalan concepts. 
Thirdly, maintaining the group’s roles, students start with the exploratory practice. They are 
asked to write some words or sentences to support the explanation for the drawings, using the 
language support given. 
To end up with this introductory activity their drawings are scanned and shared with partners, to 
make a common list of ideas/hypothesis. 

Scientific practices: Asking questions. Exploring the sound concept and drawing ideas from the 
previous knowledge. 
 

Discursive practices: Discourse practice. Grammatical structures. Key vocabulary. Language skills. 

Scientific demands:  

- Sound and vibration 
- Sound and the state of matter 
- Vibration and pitch of a sound 

 

Linguistic demands:  
Key vocabulary: pitch of a sound (low and high), verbs make (a sound) and travel, air (as mean), 
ear (as receptor), vibration and solid, liquid and gas (as states of matter). 
Structures: comparative adjectives (more, more and the most ..., the most…). 

Science & English Integrated Learning Objective: To explore the sound concept physically 
(scientifically) and linguistically. 

Scientific materials:  
- Decibel metre App (https://s3.amazonaws.com/coolaudioapps/trylite/index2.html) 
- Didgeridoo sound clip 
- Din-A3 sheet to draw the answer to the questions 
- Table to document the process 
- Percussion instruments 

 
Linguistic supports:  

- Labels with the names to place in each instrument’s parts 
- Balloons with useful expressions and key vocabulary. 



 

 

Activity 2: Bonkos and sound properties 

Description of the activity: 

Main activity to work/investigate on previous ideas/hypothesis. 
After presenting an extendable bonko model students are asked to change one variable 
(materials, length, tension, thickness) and make their own hypothesis about how sound will 
change, becoming louder/softer, higher or lower pitch when changing the vibration. The main 
question is: How can you change sound? How can you make it louder/quieter, lower or higher? 
Pupils are given an inquiry/investigation planning document to fill in groups. Different material 
options are given to select one hypothesis and plan the experiment to test it. Students and the 
teacher agree on how to collect data and how to represent results. After constructing 
explanations, students communicate their findings through a GLOGSTER, to the parallel groups 
and also to 5th level pupils. 

Scientific practices: Use and develop models. Plan and carry out investigations. Analyze data, 
explain results and communicate.  
Discursive practices: Discourse practice. Grammatical structures. Key vocabulary. Language skills. 

Scientific demands:  

- Sound and vibration 
- Sound and the state of matter 
- Vibration and pitch of a sound 

Linguistic demands:  
Key vocabulary: pitch of a sound (low and high), verbs make (a sound) and travel, air (as mean), 
ear (as receptor), vibration and solid, liquid and gas (as states of matter). 
Structures: comparative adjectives (more, more and the most ..., the most…). 

Science & English Integrated Learning Objective: To explore the sound concept physically 
(scientifically) and linguistically. 

Scientific materials:  
- Decibel metre App (https://s3.amazonaws.com/coolaudioapps/trylite/index2.html) 
- Ecodad 
- Pitch tuner 
- Investigating planning worksheet (Annex 2) 

Other materials: 
- Tubes of crisps 
- Tape 
- A4 thick paper or cardboard 
- Thin pieces of paper 
- Celofan 
- Cotton 
- Plastic wrapping 
- Punch tools 
- Any other material depending on pupils’ proposals 
- Tablets 
- GLOGSTER resource 
Linguistic supports:  
- Labels with the names to place in each material. 
- Useful expressions and key vocabulary. 



Activity 3: Let’s set the bases of the project 

Description of the activity: 

First, children are distributed in their cooperative groups. Once, each group sits down, the 
introduction of the topic which is going to lead the project is done.  
First, children think about what they did in the previous activity (annex 1) to the project (which 
was a workshop about sound and musical instruments). 
Secondly, students build a list of vocabulary with words about sound (they write them down in 
post-its and they stick them on the whiteboard).  
Thirdly, in groups, they discuss about which are the 5 most important words for the project that 
they are going to do. After that, they share them and add others to the whiteboard to be able to 
start relating and grouping them according to the part of sound that they are talking about (if they 
define the intensity of sound, the pitch, if it refers to how we can measure sound, etc.). 
Finally, the teacher turns the whiteboard around and asks children to say the words in both English 
and Catalan (to make sure that they also know what they mean) that they remember from the 
ones that were written in the board. 

Scientific practices: Brainstorming identifying words related with sound from the activity sheet 
that they did during the music workshop.  
Discursive practices: Key vocabulary, discursive practice (sharing among students, talking in front 
of the class), grammatical structures, language skills.  

Scientific demands: - 
 
Linguistic demands:  
Vocabulary about words related to sound: 

- String instrument 
- Body 
- Sound box 
- Bridge 
- Heel 
- Ring 
- Pumpkin 
- Wood 
- String 
- Short 
- Width 
- Length 
- Pitch 
- Note 
- Intensity 
- Hz 
- Db 

Science & English Integrated Learning Objective: To emphasize the already known vocabulary 
about sound and ensure the understanding in Catalan.  

Scientific materials: - 

Linguistic supports: dictionary, post- its, native teacher assistant.  

 



Activity 4: Sound with elastic bands 

Description of the activity: 

First, children try to remember what they did in the previous session. Then, today’s session is 
introduced. 
Secondly, each member of the group is attributed a role and they read them aloud all together. 
Thirdly, students can experiment with some metal boxes with elastic bands that were previously 
prepared by the teachers. Doing so, students must reach some conclusions about how sound is 
produced (annex 2) and how it can be changed. They are asked to draw what they have seen 
completing it with some information that they have discovered. In this part of the session, the 
teacher gives students a sound level meter to analyze the different sounds that each box 
produces.  
Fourthly, the teacher explains what is going to be done in the following session: they will have to 
make some hypothesis about how sound can change depending on the material of the box, the 
length or tension of the elastic bands, etc. 

Scientific practices: Questioning and developing hypotheses about different ways to create sound 
with the strings.   
  

Discursive practices:  Discussion among peers about their hypotheses and ways of making sound 
changing the position of the strings. 

Scientific demands: Observation and manipulation of the materials reflecting on the differences of 
the sounds made by modifying some variables (the position of the strings, taking out the wood 
sticks or putting their hand inside box).   
 
Linguistic demands:  To write and share among the team-mates their conclusions about the 
experiment and creation of the group’s poster.   

Science & English Integrated Learning Objective: To be able to explain their conclusions extracted 
from the experiment and apply the already practiced vocabulary and expressions.  

Scientific materials: Metal box, five elastic bands, two wood sticks and a digital sound level meter.  
 

Linguistic supports: Flashcard about the sound pitch (high and low), vocabulary needed to discuss 
and native teacher assistant.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Activity 5:  Sharing first conclusions about sound 

Description of the activity: 

First, they try to remember what they did in the previous lesson and each group organizes itself on 
how they are going to explain the drawing they did then. 
Once they have done this, each group stands up in front of the class and explains the drawing and 
the conclusions reached. The other groups also add some information to their peers’ conclusions 
and they discuss some issues about how sound can be changed; for instance, some of the 
students’ comments were that when the strings are closer, the sound is higher than when they are 
more separated, whereas other students believed the opposite. All the findings that they agree on 
are written on the whiteboard. 
Finally, they conclude the lesson by introducing what they are going to do in the following one. 

Scientific practices:  Questioning and developing different hypothesis about how sound can be 
changed. 
 
Discursive practices:  Discussion among peers about their hypotheses and what they observe 
while manipulating the elastic bands.  

Scientific demands: Create hypothesis from the observation and manipulation of the sound box 
(inquiry).  
 
Linguistic demands: Discussion about different hypothesis given by each group of students. 
Questioning and clarifying doubts.  
Vocabulary used: 

- Sound box 
- Wood sticks 
- Strings 
- Pitch 
- Intensity 
- Sound 
- Length 
- Tension 
- Silence 
- Low/high 
- Loud/soft 

Construction of sentences using the structure of comparison: the more you pluck the string, the 

higher the pitch is.  

Science & English Integrated Learning Objective: To present and explain their conclusions (from 
the poster they have created) to their classmates and share opinions to enrich the content 
(discussion). 

Scientific materials: Metal boxes with elastic bands and wood sticks (instrument), the drawings of 
each group to explain the conclusions to the peers and the whiteboard. 
 

Linguistic supports: Flashcard about the sound pitch (high and low), vocabulary needed to discuss 
(dictionary), the drawing of each group to explain and read their conclusions, important ideas 
thought by students have been written on the whiteboard and native teacher assistant.  

 
 
 



Activity 6:  Producing different sounds 

Description of the activity: 

First, they start remembering what they did in the previous lesson and which the conclusions they 
reached were. They must say sentences that they think that are true and the teacher writes them 
in the PowerPoint. They leave the sentences of each group there so as to test if they are true or 
not at the end of the lesson. 
Secondly, they must start enquiring about how to make an instrument by considering different 
variables. They talk about different variables that they can change in their instrument: size (of the 
sound box, elastic bands), material (cardboard, metal, plastic), tense or loose strings. They discuss 
about changing only one or two variables to be able to measure and see the changes. The teacher 
explains that before building their instrument, they will have to do some hypothesis to guess what 
is going to happen when changing the variables that they have chosen. 
Thirdly, each group can take some materials that they want to experiment with. They have to fill 
the sheet of paper prepared by the teacher by putting their hypothesis and the variables that they 
wanted to work with.  

Scientific practices:  Developing hypothesis considering specific variables. 
 
Discursive practices: Discussion among peers about their hypotheses and which variables they 
want to experiment with (they have had to choose some materials). 

Scientific demands: Create hypothesis considering some variables and start to manipulate with 
the materials to test if they were right. 
 
Linguistic demands: Vocabulary used (applied in the discussion): 

- Sound box 
- Wood sticks 
- Cardboard box 
- Plastic box 
- Strings (elastic bands, fishing rope, thread, etc.). 
- Pitch 
- Sound 
- Length 
- Tension 
- Low/high 
- Loud/soft 

Science & English Integrated Learning Objective: To inquire by themselves through questioning 
and discussion about how different materials can change the production of sound (hypothesis) 
agreeing on the variables they want to focus on. 

Scientific materials: Metal box, cardboard box, plastic box, elastic bands, fishing rope, thread and 
wood sticks.  
 

Linguistic supports: Flashcard with questions related to the topic (conversational support) and 
sheet of paper that helps them document the hypothesis, variables and materials that they are 
going to use (support for organizing the experiment).  

 
 
 
 



Activity 7:  Testing our hypothesis 

Description of the activity: 

First, students use the already made instruments to test if their previous hypotheses are right or 
wrong and they do a worksheet on how instruments produce sound (annex 3).  Furthermore, they 
review the linguistic structures of the adjectives more used in the project regarding the 
comparative and the superlative. They realize that sometimes they need the word more/less when 
they use longer adjectives.  
Then, they reflect on the reasons why their hypotheses are incorrect (if they are). 

Scientific practices:  Proving their hypotheses and the variables to change sound. 
 
Discursive practices: Discussion in peers and application of the adjectives with different linguistic 
structures (comparative and superlative). 

Scientific demands: Argue about the hypotheses and change/manipulate the materials in order to 
find a conclusion. 
 
Linguistic demands: Use of different linguistic structures of the adjectives (comparative and 
superlative). 
About pitch: 

- High - higher - the highest 
- Low - lower - the lowest 

About volume: 
- Loud - louder - the loudest 
- Soft - softer - the softest 

Others: 
- Tense - tenser - the tensest 

Science & English Integrated Learning Objective: To test their hypotheses in peers and discuss the 
reasons why they are correct or incorrect. 

Scientific materials: Metal box, cardboard box, plastic box, elastic bands, fishing rope, thread and 
wood sticks.  
 

Linguistic supports: The adjectives showed on the blackboard about pitch (high and low), volume 
(loud and soft) and the tension of the strings. Moreover, the help of the teacher and teacher 
assistants to develop their conversations and help them communicate in English. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Activity 8:  Ready to build our igloo! 

Description of the activity: 

First, students review their results and hypothesis in order to start thinking about how they could 
build the sound igloo (annex 4). 
In the second part of the lesson, they go to another classroom to divide which of the musical 
aspects will be worked by each group. The igloo will have the shape of a cube; each side of it will 
be characterized by one musical quality. For example, one side will focus on the pitch (high and 
low), another one on the loudness of the sound (loud and soft) and finally a third side will be 
dedicated to experiment with different sounds (using different types of strings). The fourth side 
will be a door so that one child at a time can enter and experience the fact of being inside a sound 
box. The ceiling of the box is going to be empty because it is too tall for students of kindergarten. 
Once each group has decided what aspect to work on, they start experiencing with boxes and 
changing some variables to prepare the way in which they will represent each property (the one 
that each group has been assigned). They can experiment with guitar strings and other musical 
instruments to see how they can build their igloo so as to represent their sound quality. 

Scientific practices: Enquire about the needed conditions to produce the chosen musical property. 
 
Discursive practices: Group discussion about the reasons why some materials work and some 
others don’t. Making decisions about the position and materials that they want to use to represent 
each quality in their igloo. 

Scientific demands: Comparison about the different sound boxes they did in the previous lesson to 
reach a final conclusion. 
 
Linguistic demands: Use of some specific vocabulary about sound properties: 

- Loudness 
- Loud 
- Soft 
- High 
- Low 
- Sound box 
- Strings 
- Tension 
- Wood 
- Metal 
- Cardboard 

Science & English Integrated Learning Objective: To discuss how to put in practice (in their igloo) 
all they have learnt about the sound properties and how they are produced. 

Scientific materials: Plastic box, strings (elastic bands), fishing rope, metal box, cardboard box, 
musical instruments (Flamenco box, xylophone), etc. 
 

Linguistic supports: A chart where to put the results of each group after testing their hypotheses, a 
paper sheet about the sound igloo with the basic information about the materials and the size. 
Furthermore, they have had to do two activities about the sound igloo: in the first one they have 
been asked to make a proposal for one of the sides of the igloo and, in the second one they have 
had to present their proposal and choose the best one (comparing it with the proposal of another 
group). 



 

5. Annexes 

Annex 1: “Sons d’allà enllà” workshop 
Fitxa per organitzar les idees presentardes durant el taller entorn als instruments 

 

 



(Part del darrere del full) 

 
 

 

 



Annex 2:  Investigating planning sheet 
Fitxa de l’alumne, amb la qual es va començar el procés d’indagació i preparar l’experiment fent 

servir diferents materials. 
 



Annex 3: How does the instrument make a sound? 
Fitxa de l’alumne per organitzar el treball en grup i la discussió sobre els elements del so. 

 

 

 

 

  



Annex 4: The sound igloo 
Fitxa prèvia a la construcció de l’igloo per presentar propostes en grups i arribar a l’acord final. 


