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A book for the curious and passionate 21 century language
teachers and teacher trainers.

Tired of reading about the wonders of technology enhanced project-
based learning but not knowing where to seek inspiration to start to
adopt this teaching approach? A team of in-service teachers, teacher
trainers, pre-service teachers and researchers have worked together to
present a simple, engaging and practical book to offer fellow education
professionals stimulating ideas for their teaching practice.

offers:
> Inspiring classroom projects and innovative teaching experi-
ences.

> A compilation of digital tools and resources for the foreign
language classroom.

A\

Pioneering proposals to open up the classroom doors.

Y

Problem-solving and inquiry-based tasks that promote team
work.

> Honest reflections from practitioners on their classroom prac-
tices.

'This book includes

> accessible examples of teacher-led classroom research small-
scale studies.

> calls for teachers to do research in their classrooms.
» personal accounts on the importance of school internships for
pre-service teachers.
'This book is an invitation for practicing teachers and teacher trainers
to be creative and to develop learning skills, literacy skills and life skills.

Are you ready to become an innovative 21* century educator?
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Coding toys while learning English: Programming with very
young learners

Maria Mont'** & Nathaly Gonzalez-Acevedo®
"Escola Sant Jordi (Mollet del Vallés); ? Universitat Autonoma de Barcelona

Introduction

We live in a highly technology-mediated society; most of us need technology
during our daily lives. Technology has changed the way we access and manage
money, the way we communicate and access communication and clearly the way
we access and enjoy entertainment. In response to the demands of modern
society, education is putting a great emphasis in including technology in its
curriculum. The use of technology is being promoted by policy makers and
administrations to reduce the technology gap and ensure that the younger gener-
ations are prepared to succeed in our connected society. However the value of
computers and technologies today does not reside in the technical use of gadgets,
apps or software. The focus of education has expanded to the area of creating
and co-creating resources supported by technology. Teaching children to code
and programme digital devices is a must as in a not-so-far future, the mastery of
these skills will be a requirement for most professions.

Coding has been an area of expansion for tech industries that create toys or
gadgets for didactic or personal use. There is a great offer of gadgets designed to
teach pre-coding and coding skills even to the young ones. Most of the gadgets
designed for a didactic purpose are based on the use of mathematical concepts and
skills and promote not only coding skills but many of the so-called 21* century
skills (World Economic Forum, 2015), such as problem-solving, decision-making,
critical-thinking and spatial awareness. In language learning contexts, and espe-
cially in foreign language classrooms, the use of digital tools has been regarded as
a unique opportunity to promote meaningful learning, because the use of tech-
nology enhances students’ motivation and connects learning with their interests.
“Learning through active engagement is essential because it enables students to
develop a conceptual understanding of the material being learnt” (Faisal, Kapila &
Iskander, 2012:2). Designers, teachers, parents and even children have found ways
to include the teaching and learning of language skills through technology. In this
chapter we want to present examples of real classroom experiences in which a
group of kindergarteners have also developed mathematical knowledge and coding
and problem-solving skills while playing with Bee-bots and learning English.
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Let’s get started with some inspiring ideas

Bee-bots are easy-to-operate floor robots in the shape of a bee. Despite the fact
of being quite simple (they can remember a sequence of up to 40 commands
and can move forward, backwards, left or right), they are a great start for coding
language and developing computational thinking. Using Bee-bots in the class-
room offer teachers the opportunity to integrate the contents of the English and
ICT syllabi, while empowering students to master 21st century skills and become
more autonomous and responsible of their own learning.

There is no minimum age requirement to use Bee-bots, since students just need
to press 5 buttons in the shape of arrows in order to direct a robot and make it
move. The teaching proposals we want to present here were carried out during
the English lessons in the pre-primary levels (3, 4 and 5-year-old pupils) of a
state school in Catalonia. They range from tasks which require less language and
less complex cognitive demands to more challenging tasks. For each of them,
we present the learning goals, detail the resources needed to implement it and
provide a brief description of the lesson. They have all been designed with the
objective of helping young learners of English to develop digital competences
and learning to learn skills. The tasks require learners to understand and apply
instructions to learn how to sequence movement.

Naming
Learning goal: To become familiar with new vocabulary

Resources needed: Bee-bots, vocabulary flashcards and a transparent plastic
mat with a grid (low-cost version: teachers can draw and produce their own
vocabulary flashcards and create their own mat in the format of a big poster, as
in figure 1).

Lesson Description: This is one of the simplest task for learners to practice
new words in English and to become familiar with the commands Bee-bot can
execute.

Teachers say out loud one word and students take turns to press the control
buttons and help the Bee-Bot reach the correct flashcard displayed on the mat.
When students are familiar with the task, they can even choose the vocabulary
they want to practice, self-regulate the process of turn taking, and assess the
performance of their peers.
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Figure 1. Children pressing the control buttons of a Bee-bot on a mat made by a teacher

Following the steps of a recipe

Learning goal: to understand a recipe and be able to prepare it to have a quick
snack at the end of the lesson.

Resources needed: Bee-bots, a mat, a set of flashcards illustrating cooking
actions and different ingredients. Optional: real food and cooking tools.

Lesson Description: The teacher dictates operations and students must resolve
them mentally, say the resulting number out loud in English and then lead the
Bee-bot to the cards containing the numerical representation of the operation
and the result.

Alternatively, students can challenge one another by taking turns to dictate and
solve other mathematical operations.
Mental arithmetic in English

Learning goal: To improve knowledge of number names in English and to
understand the operations of addition and subtraction.

Resources needed: Bee-bots, the mathematical symbols of addition and
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subtraction and some numbers (according to the level those numbers will be up
to or over ten).

Figure 2. Children doing mental arithmetic with their Bee-bots

Lesson Description: The teacher presents a recipe using a video. After each
step, the video is paused and students need to lead the Bee-bot to the flashcard
that best summarizes the corresponding cooking actions and the food and tools
required.

If there is time, after the warm-up task with the Bee-bot and the video, students
can follow the instructions again to prepare the recipe. A healthy fruit salad or a
fruit brochette are just examples of recipes that can easily be prepared in class.

Retelling a short story, a song or a traditional tale
Learning goal: To order a series of events in a story game-based context.
Resources needed: Bee-bots and flashcards to tell a story children know well.

Lesson Description: This activity must be done with stories students are
familiar with and can easily sequence pictures that illustrate it. Children must lead
the Bee-bot from one picture to another to reconstruct the story. Alternatively,
children can use the Bee-bots while following a story the teacher tells them from
the very first time.

If the flashcards depict the characters in the story or objects present in it, students
can use their Bee-bots to make connections between characters ot between a
character and an object. Similarly, if the flashcards illustrate different possible
endings, students can use the Bee-bots to construct an alternative end.
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Starting to spell

Learning goal: To learn the letters of the alphabet, to recognise sounds in the
foreign language and to start writing words.

Resources needed: Bee-bots, a Bee-bot mat (or a self-made poster) and some
letters of the alphabet.

Lesson Description: The Bee-bot is surrounded by the letters of the alphabet.
Students need to guide it from letter to letter to spell the words that the teacher
has drawn or written on the whiteboard. With older students, this last step can be
skipped, and the teacher says the word out loud and gives children no language
support to spell it.

Optional: the students who are not controlling the Bee-bot can write the words
on a piece of papet, so they are all focused on the task.

Solving problem-based situations

Learning goal: To develop students’ problem-solving skills in a game-based
context.

Resources needed: A Bee-bot, a mat and a set of images or flashcards related
to the problem students need to solve.

Lesson Description: The teacher comes to class with a real or fictional problem
students need to solve. For example, the teacher has a mat with different places
in town and she tells students that their Bee-bot is very hungry. She asks them to
think where the robot needs to go. In this case, they need to programme it to go
to a supermarket or a restaurant. In another situation, if the robot were sick, they
would need to take it to the hospital or to a chemist’s. This is a more demanding
task because students must have developed cognitive skills to solve the challenge
set by the task. It is advisable to carry out this type of task with students aged
5-6 and older.

Decoding a secret message

Learning goal: To practice spelling and vocabulary recognition

Resources needed: Bee-bots, mats as in the Battleship game, alphabet letters or
flashcard representing letters and a worksheet with a secret message/word on it
with some blanks on which students can write down their findings.

Lesson Description: The teacher provides all students with a worksheet in
which they find a secret message or, for a shorter version of the same task, just
a secret word. Students must take the Bee-bot to the square that coincides with
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the information in the worksheet. For instance, the worksheet may contain an
instruction such as “Zake the Bee-bot 1o A-7”. Students need to lead the Bee-bot to
this square, where they will find a letter (in the case of the shorter version) or
a word or image (in the case of the longer version). Once they complete all the
instructions, they will be able to decode the secret message and write the solution
on the worksheet provided.

Creating and Sequencing their own stories and situations

Learning goal: To create a short story or a situation in small groups.
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Resources needed: A Bee-bot, a mat, pieces
of paper, pencils and colours.

Lesson Description: This time students
are the main protagonists of the task. In
small groups they imagine a short situation
or story. Then they draw the main characters
and events in their story on blank pieces of

papetr.
Once they have finished preparing their
materials, they pair up with another group.

The two groups take turns to tell their stories.
When students in one group tell their story,

the members of the other group lead the Figure 3. Two students posing with

Bee-bot from one scene/character to the a Bee-botand their English mascot,
next. Sparky. They are so proud of their
invented storties!

Concluding remarks

The use of technology in foreign language classrooms offers teachers many
possibilities to reduce the technology gap. Using Bee-bots or coding-based
gadgets to learn a foreign language at an early age is relevant, motivating and “a
modern form of interdisciplinary education of children” (Smyrnova-Trybulska
etal., 2016:197). Using technology, however, is not always easy, often because of
budget constraints. In part, technology is being introduced in schools at a slow
pace because teachers feel uncomfortable to spend money on apps, software or
gadgets they have not had the opportunity to try first and explore the possibilities
they offer. Technology devices, as with any other learning tool, must be adapted
to the context and the reality of each school. We encourage teachers to join
associations or to create spaces in which they can use all sorts of technological
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devices and receive support on how to use them. Teachers need to experiment
and manipulate technological tools and resources before including them in their
teaching practices.

References

Faisal, Akim; Kapila, Vikram, & Iskander, Magued G. (2012). Using robotics to
promote learning in elementary grades. Washington, D.C.: American Society for
Engineering Education.

Smyrnova-Trybulska, Eugenia; Morze, Nataliia; Kommers, Piet; Zuziak, Wojciech,
& Gladun, Mariia (2016). Educational robots in primary school: Teachers’ and
students’ opinion about STEM education for young learners. In Piet Kommers,
Tomayess Issa, Theodora Issa, Elspeth McKay & Pedro Isias (Eds.), Proceedings
of the International Conferences on Internet Technologies & Society (ITS), Education
Technologies (ICEdnTECH), and Sustainability, Technology and Education (STE) (pp.
197-204). Melbourne: IADIS Press. Retrieved from: https://files.eric.ed.gov/
fulltext/EID571601.pdf.

Wortld Economic Forum / Boston Consulting Group (2015). New vision for educa-
tion: Unlocking the potential of technology. Cologne/Geneva: World Economic Forum.

Available at: Retrieved from http://www3.weforum.org/docs/WEFUSA
NewVisionforEducation Report2015.pdf.

65


https://files.eric.ed.gov/fulltext/ED571601.pdf
https://files.eric.ed.gov/fulltext/ED571601.pdf
http://www3.weforum.org/docs/WEFUSA_NewVisionforEducation_Report2015.pdf.
http://www3.weforum.org/docs/WEFUSA_NewVisionforEducation_Report2015.pdf.

