
Paper—Use of Scratch for the Teaching of Second Languages 

Use of Scratch for the Teaching of Second Languages 
https://doi.org/10.3991/ijet.v14i21.11217 

Antonio Sarasa-Cabezuelo 
Universidad Complutense de Madrid,Madrid, Spain 

asarasa@ucm.es 

Abstract—In recent decades, the use of new technologies in the field of 
language teaching has been introduced in a variety of ways. Some examples are 
the evaluation through the use of applications that make it possible to carry out 
level tests or examinations, the creation in digital format of the contents that 
traditionally were used in physical format, and mobile apps that make it possi-
ble to reach a certain level of language proficiency. Scratch is a visual pro-
gramming language created to teach the basics of programming. However, lan-
guage features that are useful for teaching in other knowledge domains. In this 
article, the use of Scratch is described as a tool that can be useful for teachers 
and students in the acquisition of second languages.  

Keywords—Educational programs, Educational technology, Computer aided 
instruction, Education courses 

1 Introduction 

One of the most important objectives in the teaching of second languages is to en-
sure that students acquire the skills to face various communicative activities of pro-
duction and comprehension, both orally and in writing [14], of the language under 
study. To achieve this goal, the teacher uses different resources that will provide the 
student with a set of comprehension strategies (identification of keys and inferences) 
and production (planning, compensation, control and correction) useful to acquire 
different communication skills in the language of study [27]. In the case of listening 
comprehension, you need to listen to sound learning resources in the language of 
study such as public statements, media, songs, lectures, private conversations, etc. In 
the case of reading comprehension, you need to read different types of text documents 
written in the language of study such as instructions, newspapers, magazines, opinion 
articles, literary texts.... In the field of audiovisual understanding, it is necessary to 
access multimedia resources such as television programs, fiction films, reports, etc. 
And finally, for the activities of expression, interaction or mediation, it is necessary to 
be able to try different production models (public presentations, oral monologues, 
written essays, etc.) [32]. Second-language teaching involves [39], among other as-
pects, the acquisition of the ability to face various language communication activities 
and the strategies required to do so [14]. Essentially, these are divided into oral and 
written production and comprehension activities [42]. To make students skillful in 
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these activities, teachers must use various resources and strategies [15]. Thus, to work 
on aural comprehension, students must listen to public statements, media, confer-
ences, private conversations, etc. The same happens with reading comprehension, 
where students must be able to read different types of documents (instructions, op-
eds, literary texts, etc.) and audiovisual comprehension, in which access to TV pro-
grams, films, news, etc. is necessary[48]. As for expression activities, students must 
be able to try various production models (public presentations, oral monologues, writ-
ten essays, etc.) [32].The goal of all these resources and activities is to provide stu-
dents with various comprehension (identification of key points and inferences) and 
production (planning, compensation, control, and correction) strategies. The same 
goes for interaction or mediation activities [27]. 

In order to find to what extent someone is skillful in the various communicational 
activities, models have been designed to structure the competences achieved at vari-
ous skill levels. Each level is described by ta set of characteristics that must be ob-
servable in an adult. Without a doubt, the most widespread model in Europe is the 
Common European Framework of Reference for Languages (CEFRL) developed by 
the European Council. This model provides an international pattern to measure the 
level of comprehension and oral and written expression in a language. To this end, it 
defines a set of common reference levels (A1, A2, B2, B2, C1, and C2) that provide 
stages for mastery of a language [35]. Thus, A1 and A2 would correspond to a basic 
user, B1 and B2 to an independent user, and C1 and C2 to a competent user [21]. 

In order to develop these learning resources, teachers have made use of the techno-
logical resources at each point in time. Thus, immediately before the introduction of 
new technologies, physical means were usually employed, such as [38] books provid-
ing the grammar contents and the exercises to exercise vocabulary and grammatical 
structures, reading books in the language being studies, adapted to the various skill 
levels, bilingual printed dictionaries, tapes or discs with sound recordings used for 
aural comprehension, videos to work on audiovisual comprehension (verbal and non-
verbal language), vocabulary flash cards, etc. These resources were effective (and in 
fact some of them are still used), but they had some limitations which will be dis-
cussed [40]. Firstly, the creation of these resources was fully manual and physical, so 
that the financial and time cost of reproducing any of these resources was significant. 
In addition, access to resources was limited [18], as using them required having phys-
ical access to the resource (e.g. if a reading book or dictionary was needed, it had to 
be purchased or borrowed from library. Likewise, there was no possibility of access-
ing the audio used in class in most cases, as it was only available to the teacher). From 
the student's point of view [7], resources in general were rigid as regarded their ability 
to adapt the different learning styles. They were conceived for a standard student, so 
that the resources were not useful to those who did not meet those conditions. Like-
wise, in many cases, it was difficult or impossible to use them autonomously, as they 
were conceived for use requiring the presence of a teacher [11]. In this regard, feed-
back for an exercise done was not obtained immediate, as it required giving it physi-
cally for the teacher to correct it. From the teacher's point of view [23], the main limi-
tation was evaluation. In most cases it consisted [46] in a written examination, with 
different types of questions (true or false, fill-the-gap and grouping questions, writing 
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a text…), an oral expression test by means of a conversation with the teacher, an aural 
comprehension test consisting of questions on the contents of an audio recording that 
had been played, and a written comprehension test making questions about a text read 
by the students. Even though this kind of evaluation test is still performed, as they 
were not conducted digitally, their execution was more complex and their correction 
was delayed [13]. 

Use of the new technologies has had various significant effects (both on education 
in general and on the teaching of second languages specifically) [19]. Firstly, attempts 
have been made to reproduce both the learning resources and strategies that were 
physically used [3] (e.g. physical dictionaries have led to online dictionaries; printed 
evaluation tests have been replaced by automatic evaluation tools, etc.) [9]. In other 
cases, replacement has not been total, but rather new technologies have been applied 
as supplementary or supporting tools [4] in addition to the resources that had been 
used until then. Another consequence of the use of new technologies is access by both 
teachers and students to new possibilities and features which had previously not exist-
ed or were not possible with physical means [44]. 

Thus, currently contents that can be dynamically adapted to a student's learning 
level or style can be accessed. There is also the possibility of receiving immediate 
feedback on the activities performed by the learner or the exercises solved. Thanks to 
the new technologies, digital repositories including audio and video recordings, as 
well as contents specifically prepared for second-language teaching are available [29], 
which can be accessed through a computer with an Internet connection. Various spe-
cific language teaching tools are available, with different functions: 

• Evaluating pronunciation and oral expression [24] 
• Evaluating skills when writing and using the grammar or vocabulary of a language 
• Correcting mistakes and giving feedback or an evaluation report; iv) helping to 

translate a text fragment, etc. 

Thus, it could be said that what essentially characterizes the use of the new tech-
nologies in this field is [34] easy, quick, and universal access to resources, the range 
of contents that can be specifically used for language learning, and the variety of tools 
to evaluate linguistic skills semiautomatically, providing almost instantaneous feed-
back to students [8]. 

However, a problem that arises in this context is precisely the range and number of 
available tools and applications, which make it hard to know which to select and how 
to use them in a coordinated and consistent way [41]. This paper describes a proposed 
solution to this problem, based on the use of the programming language Scratch. This 
is a visual programming language conceived to intuitively teach and introduce the 
basics of programming, but its use is not restricted to this field. 

The paper is structured as follows. Section 2 briefly describes how the new tech-
nologies are being used in some second-language learning tasks. Section 3 provides a 
brief introduction to Scratch. Then, Section 4 describes a proposal for use of Scratch 
according to the various CEFRL levels. Finally, a number of conclusions and lines for 
future lines will be expounded. 
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2 Use of the New Technologies in Language Teaching.  

The experimental work is based on the analysis of the answers given by a sample 
of teachers of second languages to a questionnaire. Teachers are the best source of 
information on the difficulties they have to teach and on the problems they observe in 
students to learn. In this sense, the objective of this questionnaire was to know the 
opinion of teachers of second languages about the problems that their students have in 
the process of acquiring a foreign language. Next, we will describe the instrument of 
the experiment and the characteristics of the sample used in it. New technologies are 
being extensively used in second-language teaching. This section provides a brief 
review of the main areas of application: 

• Lexicon acquisition. Traditionally, this aspect was worked on by means of tools 
based on exercises in which the vocabulary to be learnt is used repeatedly and in 
different ways in order to fix it. This basic repetition mechanisms is implemented 
in various ways: flashcards, mnemotechnics, and gamification. In the case of flash-
cards, applications simulate cards on which a term is printed on one side and the 
other side shows an example of use of that term, its translation, or its meaning. 
There are usually divided by linguistic competence level, and are adapted to the 
student's learning style, so that the periods of repetition and difficulty of the cards 
increase or decrease according to the student's progress. Some applications also 
make it possible to design your own flashcards or even import those created by 
others. One example is the Anki tool [47]. Regarding mnemotechnics, its goal is 
learning through the association of ideas. To this end, the applications give stu-
dents the possibility of associating the terms which they wish to memorise with an 
image, sound, idea, or story connected to them. One example is the Menrise appli-
cation [45]. Finally, there are tools that use gamification. In this case, the goal is to 
make use of the motivation elements offered by games and competition to facilitate 
study in a fun way. One outstanding example is the Duolingo application [45]. This 
application makes intensive use of game-based motivational factors. For example, 
it has a reward system that rewards achievements (going one level up, passing a 
unit, etc.), it uses a virtual mascot in the shape of an owl that periodically tells the 
user that he or she must continue to study the language, and makes it possible to 
follow other people's achievements, so that competition is encouraged. In addition, 
the exercises proposed are divided by linguistic competence and by difficulty level, 
and the repetition of terms in the various exercises is used as the basic tool to 
achieve learning. Other additional means being used for the acquisition of vocabu-
laries are e-books and in general document reading applications that integrate an 
online dictionary, which makes it easy for students to immediately find the mean-
ing of unknown terms. 

• Written interaction. In this regard, two main tools are being used: wikis and blogs 
[33]. A wiki is an online tool designed to facilitate collaborative written produc-
tion. In general, any changes made in a wiki can be published without requiring 
previous approval or minimum restrictions are required. Wikis are used in second-
language teaching in very different ways such as [48] direct written expression ac-
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tivities (proposing a specific topic on which the student must write a free text. 
Sometimes the use of a certain lexicon or syntactic structures is proposed), discus-
sion of a text (the text is provided and students must give their views on it), collab-
orative creation of a glossary for a book which all the students have read [43], im-
provement of a text (a text with mistakes is given, and students are individually or 
collaboratively asked to syntactically and semantically improve the contents of the 
text, or even to change its literary genre). By contrast, blogs are online applications 
that also facilitate written production, but, unlike wikis, they are conceived for in-
dividual use. A blog works as a repository of text entries in which the authors gives 
his or her views or offers information in a specific topic [2]. This tool is usually 
employed as a means to encourage students to develop their written expression 
[33]. It offers interesting motivational factors, such as the public nature of blog en-
tries, the possibility of having followers and receiving comments from other peo-
ple. Likewise, use of the blog makes it possible to develop expression and use of 
the lexicon in the specific domain of the topic of the blog, as it forces student to 
find, master, and use the terminology for that domain. Likewise, a blog allows 
teachers to correct, through the comments, any mistakes made or simply suggest 
how students can improve their writing. 

• Oral interaction. There are two types of software that are used in general, for the 
creation and edition of video and audio [10]. There is a vast number and variety of 
tools, and they are mainly used [25] for aural comprehension (a video or audio re-
cording is played and its comprehension is tested by means of questions), oral pro-
duction (students record a video or audio. Sometimes the topic, vocabulary, and 
linguistic competence level to be used are suggested), or both activities in combi-
nation (a video or audio already produced is used, and students must edit it in dif-
ferent ways, e.g. adding subtitles to a video, changing the video audio track or lan-
guage, recording an audio track and inserting it in a video) [47]. 

• Pragmatics and culture. One tool that is very frequently used in this field is video 
and audio recording on cultural or social topics [22]. These videos are a very valu-
able tool to learn the natives' non-verbal language and audio files can be useful to 
learn the linguistic turns of a language, irony, jokes, etc. In addition, virtual muse-
ums are another very useful tool for cultural, with Google Arts being particularly 
outstanding (https://www.google.com/culturalinstitute/beta/ [accessed 11/06/2019]). 
This is a Google initiative to digitalize the art collections of the world's great mu-
seums. It enables users to digitally access the collections, and in particular makes it 
possible to select some works to create your own collections and share them with 
other users. This makes it easier for teachers to use certain cultural and historic as-
pects regarding the language being studied which can help students to learn more 
about cultural pragmatics. 

• Evaluation. A wide range of tools have also been developed for this purpose [30], 
ranging from those that simulate classic evaluation processes, offering the func-
tionality required to create different kinds of questions (true/false, association, mul-
tiple-choice, free text, etc.) to those that use gamification as the common thread for 
evaluation (these are games where evaluation usually takes the form of passing cer-
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tain tests that are contextualized within the game. They also add motivational ele-
ments typical of gamification, such as participants' scores, etc.) 

• Other elements. There are other areas of second-language teaching in which the 
new technologies are being used: i) online dictionaries or translation tools; ii) video 
conferences [16], which, among other possibilities make it possible to practise au-
ral comprehension in real time [31], teaching lessons, or answering questions; iii) 
the use of social media [5], such as Twitter [20], for vocabulary acquisition, written 
production, or aural comprehension through video links, etc. 

• As we have seen, ICTs adequately cover second-language acquisition learning 
needs. However, they have some limitations, such as the following [17]: 

• Lack of integration, as they are run on different platforms and in most cases they 
cannot be run in combination (it is true that some LMSs jointly offer many of the 
tools mentioned, but with certain functionality limitations). 

• Lack of configuration. In some of the tools discussed, contents cannot be edited 
(the contents being offered must be exclusively used), or they offer minimal con-
figuration (they do not make it possible to adapt functionality to different learning 
or execution styles). 

• They have limitations as regards the possibilities of innovation and creativity 
which they offer teachers for the activities and exercises proposed to students, as 
new functionalities cannot be added and existing ones cannot be modified. 

• For this reason, it would be useful to have a tool that would make it possible to 
replicate some of the functionalities of the tools discussed, facilitating their adapta-
tion and making it possible to add other functions. 

3 The Scratch programming language. 

Scratch is a visual programming language created at MIT [1], in order to intuitively 
arouse and encourage computational thought and increase the development of mental 
skills. Its main area of application is non-university education. The goal is learning 
how to program without any previous knowledge, from a constructionist point of view 
(that is, learning by doing). In this regard, the Scratch programming language is char-
acterized by the fact that it provides the main resources to program available to a 
typical programming language, with the difference that they are accessed through 
graphic icons shaped like the pieces of jigsaw, which internally represent a control 
structure or a data type. 

Thus, programming teaching is metaphorically explained as the assembly of jig-
saws for which the right pieces must be selected and correctly pieced together in order 
to implement a certain action. In addition, Scratch has a number of visual objects 
called sprites, various aspects of which, such as their color, size, shape, movements, 
sounds played, etc. can be configured. In this way, a Scratch program is an animated 
interaction between one or more sprites which are associated with a behavior or ac-
tions to be performed, which are programmed by means of one or more jigsaws repre-
senting those actions. One of the main programming resources provided by Scratch is 
event-based programming [36], which makes it possible to intuitively establish certain 
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behaviors or actions that emerge in interaction depending on whether an event takes 
place or not. 

The success of this simple programming language is due to several factors [28], 
mainly the use of typical gaming elements to motivate and facilitate the learning of 
programming, the possibilities for innovation and creativity offered to create educa-
tional resources in the form of animated stories [12], the great capacity for configura-
tion and adaptability (as own or created images, backgrounds, and sounds can be 
used), and the vast number of available resources to work with Scratch [37], given 
that the software as well as the programs created are free, and anyone can access the 
programs created by other people, copy them, reuse them, modify them, etc. Like-
wise, the project gives users a set of supporting learning materials, such as manuals, 
videos, FAQs, and support for teachers. Scratch can be used online or installed as a 
desktop application. 

4 Results 

This section provides several strategies to use Scratch in second-language teaching, 
taking the needs discussed into account. 

• Lexicon and grammar acquisition. One way to create an exercise that promotes 
vocabulary learning is to select a specific information domain and prepare an ani-
mated story showing visual or sound items that represent the domain terms that 
must be learnt. Students can interact with a character that leads the learning pro-
cess. They can click on each of the items with the mouse, or else the character can 
ask students directly about a specific item. Depending on the answer given, feed-
back would be given on whether it is correct or no. Figure 1 shows an example of 
this strategy, together with a representative piece of code. It is a vocabulary acqui-
sition project for level A of Spanish as a second language, where the domain is rep-
resented by the rooms in a flat (https://scratch.mit.edu/projects/38037250). 

 
Fig. 1. Program to acquire vocabulary through the rooms in a flat. 

To program the story, the following tasks were performed: i) Finding and loading 
the representative elements for the domain: pictures of the areas in a flat; ii) Creating 
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items that represent the terms in the lexicon; iii) Associating an event with each item, 
so that, when a student clicks on it, a question and a text field will be shown, asking 
the student to enter the student to enter the term that names that item; iv) By means of 
a conditional structure, it is verified whether the answer is correct or not. If it is cor-
rect, positive feedback is given, and if it is not, the student is asked again until the 
right answer is obtained. 

One variant of this strategy involves using gamification elements, such as earning 
points for the right answers, a maximum number of failures, a maximum time to com-
plete the exercise, etc. Figure 2 shows an example of this approach together with a 
code block. Its goal is to review irregular verbs in an English class (https://scratch. 
mit.edu/projects/131105620/). The program directly asks students about the terms, and if 
the answer is right, the student earns points, and, if he or she fails, lives are deducted. 
From the programming point of view, the innovation consists in using different varia-
bles to record the points accumulated and the lives lost, so that the loop that controls 
the interaction is run whenever lives have not been exhausted or all the answers have 
been answered with at least one life. 

 
Fig. 2. Program to review English vocabulary. 

One final possibility is framing the story within a game, where students are given a 
task to perform using a character that can move through various scenarios and interact 
with objects or other characters found, as in a video game. Figure 3 shows an example 
of this approach, together with a representative code block (https://scratch.mit.edu/projec 
ts/2642836/). 
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Fig. 3. Program to review English vocabulary. 

The goal is to review fruit vocabulary in an English class. Students use a character 
to move through various scenarios and recover icons that represent fruits. For each 
item recovered, the student is shown what that item is called in English. From the 
programming point of view, the main innovation is the code blocks that enable the 
character to move through the various scenarios, as shown in the second code block in 
Figure 3. 

• Aural comprehension. One strategy to work on this skill consists in creating a pro-
gram that simulates a dialogue, including interactions with the student, who is 
asked about the topic of the conversation. Subtitles could be added to encourage 
aural comprehension. Depending on the student's answers, the program would pro-
vide feedback on whether they are correct. Figure 4 (https://scratch.mit.edu/projects/ 
16127173/) shows an example of this approach as part of an aural and written com-
prehension project for the teaching of English at level A. The program includes 
several characters that have a dialogue and sometimes interact with users, asking 
them question. Each character's conversations also appear transcribed in the char-
acters' speech bubbles. 

 
Fig. 4. Program implementing a dialogue in English. 
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The main innovation with respect to programming in the previous example is the 
inclusion of audio. In order for characters to have conversations, teachers must previ-
ously record them, which can be done from the Scratch editor or else from outside 
Scratch, adding the sound to the program. Then the relevant character must be associ-
ated with the audio file in which the conversation was recorded. Moreover, when the 
interaction is programmed, it must be specified that the audio file must be played just 
as the character appears (a character can be associated with a set of audio files, but 
when programming it must be decided which audio file is to be played at each point). 

Figure 4 shows the audio file that contains the sentence spoken by the character in 
the previous example, and the code block that uses that audio file. One advantage of 
this strategy is the possibility of reuse offered, in different ways. Firstly, one same 
program can be easily adapted to other languages, as it is enough to record the charac-
ters' conversations in the preferred language and add them. In addition, this kind of 
program can serve as the basis for other aural comprehension exercises, such as add-
ing subtitles or speech bubbles, or even asking students to make up (and record) a full 
story involving the characters. 

Another strategy involves the use of songs. To this end, a song is played, and the 
program simultaneously shows the lyrics for the song. This type of exercise encour-
ages both aural comprehension and written comprehension, given that students are 
able to compare what they understand in the audio file and what is being actually 
played. The advantage of this strategy is the student's motivation when using songs 
(which are usually appealing for students). Figure 5 shows an example of this ap-
proach, in which a song is played, while the lyrics of the song being played are dis-
played on the screen at the same time. 

 
Fig. 5. Program playing a song and its lyrics. 

From the programming point of view, the innovation consists in the playing of the 
song and its synchronization with the song lyrics. To this end, the teacher must obtain 
the audio file and the lyrics for the song. In this case, there are no characters, and the 
complexity lies in counting the points in time when the piece of the song lyrics dis-
played on the screen must be changed so that it corresponds to the part of the audio 
file being played. The program is structured on the basis of code blocks of the "wait x 
second and change the background" type. No action needs to be taken on the song, 
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except playing it. This kind of exercise, similarly to the one above, can be used for 
transcription exercises. 

• Written comprehension. The main strategy for this competence is based on the 
creation of a program that displays a text that can be part of a book or a story. The 
program can be accompanied by a set of questions after reading the text, to verify 
the student's level of comprehension. Figure 6 (https://scratch.mit.edu/projects/113090 
196/) shows an example of this approach. 

 
Fig. 6. Program implementing a book in chapters.  

This is a book that has been implemented in several programs, where each one rep-
resents a chapter. From the programming point of view, implementation involves 
creating backgrounds with the text of the book, associating an event such as clicking 
on the space or else moving an arrow to move from one background to another, thus 
making it possible to read the book chapter. 

Another strategy along the same lines is reading a text and verifying the student's 
comprehension level by means of a set of questions. Figure 7 (https://scratch.mit.edu/ 
projects/97766505/) shows an example of a program implementing a quiz on the Harry 
Potter books. A set of questions associated with a counter is sequenced, so that each 
correct answer is accumulated in the counter. 
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Fig. 7. Program implementing a quiz on the Harry Potter books.  

• Pragmatics and culture. One potential strategy to teach the culture of the country 
where the language being studied is spoken is to create a virtual museum with out-
standing cultural items. This interaction can be accompanied by questions about the 
cultural items displayed, like a culture quiz. Figure 8 (https://scratch.mit.edu/projects/ 
175863521) shows an example of a virtual museum in which students walk through 
different rooms, where paintings are displayed, together with various associated ques-
tions (their title, author, when they were painted, etc.) Every time a question is cor-
rectly answered, points are added to an associated counter, and the student can move 
on to the next room. 

 
Fig. 8. Program implementing a virtual museum. 

This template, modified in MS Word 2007 and saved as a “Word 97-2003 Docu-
ment” for the PC, provides authors with most of the formatting specifications needed 
for preparing electronic versions of their papers. All standard paper components have 
been specified for three reasons: 

• Ease of use when formatting individual papers 
• Automatic compliance to electronic requirements that facilitate the concurrent or 

later production of electronic products 
• Conformity of style throughout a conference proceedings 

Margins, column widths, line spacing, and type styles are built-in; examples of the 
type styles are provided throughout this document and are identified in italic type, 
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within parentheses, following the example. Some components, such as multi-leveled 
equations, graphics, and tables are not prescribed, although the various table text 
styles are provided. The formatter will need to create these components, incorporating 
the applicable criteria that follow. 

5 Conclusion 

The goal of this paper was to show the potential that the Scratch programming lan-
guage has to be used as a teaching toll in second-language teaching. To do so, some 
potential strategies for use of language (and examples of their implementation) have 
been shown to cover some of the needs that arise in this kind of teaching. 

Some of the characteristics that make its use interesting are: the easy way to create 
animated stories that are very appealing to students, the possibility of adding func-
tionalities that can be as complex as desired (it is enough to program them on 
Scratch), the number of resources offered by Scratch to create stories (videos, sounds, 
images, etc.), the possibilities of reuse, given the free nature of the projects created 
with Scratch, and the ease of running Scratch programs (just a Flash player is re-
quired). Finally, we would like to highlight that use of Scratch not only helps students 
learning second languages, but also serves to familiarize them in an intuitive, fun way 
with programming and the new technologies. 

The main future work is the publication of a book-manual describing the potential 
strategies for the application of Scratch in second-language teaching in more detail, 
illustrated by the creation of a full project. 
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