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Abstract

This paper investigates a general framework

for synchronous educational language games

that simultaneously allows researchers to

crowdsource learner answers in a controlled

environment. Our prototype Substituto1 al-

lows teachers and students to interact in real-

time while undergoing language learning ex-

ercises; ensuring that the learner’s progress is

not hurt by the introduction of crowdsourc-

ing elements. We evaluate Substituto with a

small-scale user study that focuses on training

the use of English verb-particle constructions

(VPCs), such as break down or take over, and

test their use with second language learners of

English of different proficiency levels over five

pilot sessions. With the study we aim to en-

sure that our prototypical implementation be-

haves as expected and to identify any major

design flaws that should be addressed. The pre-

liminary results we achieved in order to evalu-

ate the educational value, the user experience

and the crowdsourcing capacity of Substituto

confirm that it has the potential to become a

valuable asset for language learning, a pleas-

ant learning instrument and a crowdsourcing

tool for collecting linguistic knowledge.

1 Introduction

In the last few years there has been a substantial

growth in the number of language learning educa-

tional tools, and recent works have shown the im-

portance of gamification and more specifically how

This work is licensed under a Creative Commons
Attribution 4.0 International Licence. Licence details:
http://creativecommons.org/licenses/by/4.0/.

1Code, data, and survey form are available at https:
//gitlab.com/substituto/nlp4call2020

All our study participants gave their consent.

game-based student response systems (SRS) help

foster student motivation, engagement and learn-

ing (Turan and Meral, 2018; Göksün and Gürsoy,

2019). The main problem behind such systems

is that teachers – usually with only little control

over such tools – no longer play a central part in

the educational process, and consequently, are not

able to provide students with appropriate feedback

and assist them in their progress. On the other

hand, handing the teachers complete control over

learning tools may place too much burden on them

in constructing learning materials and would es-

sentially resolve into a traditional, no-technology

approach to education.

With Substituto as our prototype, we present an

innovative language game framework that strikes

a balance between these two challenges of game-

based learning. Driven by well-established NLP

technologies it addresses this issue as a game which

proposes automatically generated learning content

but at the same time involves teachers as modera-

tors and allows them to guide their students through

each round. The implemented system enables a

teacher to interact in real-time with a group of

students either in a virtual setting or a physical

classroom scenario.

From an NLP perspective, engaging in the devel-

opment of educational applications is not restricted

to providing tools to real-life use cases, as illus-

trated by Litman (2016) and Settles et al. (2018).

It is also an opportunity to collect students’ and

teachers’ input, which can be used to construct ro-

bust NLP resources (e.g., annotated corpora) and

educational datasets. While this is a long-term

objective of this work, its success is strongly deter-

mined by demonstrating its value to education and

foster adoption by users. Accordingly, the aim of
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the preliminary evaluation was to test the game and

confirm its educational value and user experience

while observing its potential for crowdsourcing in

real-world language learning settings.

In this work, we focus on a single type of exer-

cises for learning English verb-particle construc-

tions (VPCs) in context (such as give in, check out

and come along). Students are presented with sen-

tences containing one VPC for which they have to

simultaneously find an appropriate synonym (e.g.,

one or multiple words expressing an identical mean-

ing that is also syntactically appropriate within the

context). After submitting their answer, students

are shown all the responses given in class and are

asked to choose one they approve of (excluding

their own response).2 The teacher then validates

the responses by highlighting all the correct an-

swers and points are awarded to students whose

answers or votes match the teacher’s choice.

The paper is structured as follows. After dis-

cussing related work in section 2, we describe the

language learning exercise as well as our selec-

tion process in section 3. In section 4, we provide

details about the application itself. Section 5 in-

troduces the setup of our investigative experiments

– carried out in real classroom settings – and pro-

vides analysis from a teacher’s, data practitioner’s,

and user’s perspective. Our paper concludes in sec-

tion 6 with a discussion of open challenges and

potential future use cases of Substituto.

2 Related Work

Recent years have witnessed a noticeable increase

in the use of student response systems (SRS) which

allow instructors to pose questions and gather stu-

dents’ responses during a lecture automatically.

Studies investigating SRS reported enhanced stu-

dent engagement (Wang et al., 2008; Mula and Ka-

vanagh, 2009; Patterson et al., 2010; Wang, 2015;

Licorish et al., 2017). It has been also shown by

Turan and Meral (2018) and Göksün and Gürsoy

(2019) that game-based SRS increase the achieve-

ment and engagement and decrease the test anxiety

levels when compared to non-game-based SRS. It

is worth pointing out that SRS in the literature

are mostly click-based systems. This makes the

investigation of SRS with open answers or no pre-

defined correct answer a new area to explore in

teaching. Truong (2016) reviews 51 studies related

2Currently, only one response can be chosen, even though
multiple responses may be valid.

to adaptive e-learning systems with regard to learn-

ing styles and concludes that educational games

are still at their early stages.

Gamification in learning games is an important

and promising phenomenon (Sangati et al., 2015;

Lafourcade et al., 2015). Creative approaches are

especially welcome for language learning applica-

tions to trigger different learning styles.

Siyanova-Chanturia (2017) discusses the teach-

ing and learning of MWEs as L2. Boers et al.

(2017) examined the impact of textual enhance-

ment (i.e., drawing the learner’s attention to MWEs

by physically manipulating certain aspects of the

text to make them easily noticed) on the acqui-

sition of MWEs for L2 learners and showed its

positive impact. VPCs are a subtype of multiword

expressions (MWEs) which pose interesting chal-

lenges for NLP, linguistics and language learning

(Hernández, 2019).

Lastly, approaches that combine language learn-

ing and crowdsourcing have recently received in-

creasing attention (Lyding et al., 2018; Agerri et al.,

2018; Chinkina et al., 2020). For example, Ro-

dosthenous et al. (2019), Lyding et al. (2019) and

Rodosthenous et al. (2020), describe a vocabulary

trainer with automatically generated content from a

semantic network called ConceptNet (Speer et al.,

2017) that crowdsources the answers to improve

ConceptNet. Substituto partially follows the im-

plicit crowdsourcing paradigm described by Nico-

las et al. (2020) to improve NLP datasets that serve

as a basis for language learning exercises by utiliz-

ing the respective learner answers. The difference

of Substituto is that it also involves teachers to

serve as supervisors in-between automatically gen-

erated exercises and students which allows us to

crowdsource additional feedback from experts.

3 Exercise Generation

Although our proposed system can be used for any

form of text completion or substitution exercise,

we restrict our initial setup for demonstration and

testing to the specific use-case of VPC replacement

in sentences. VPCs, also known as phrasal verbs,

are challenging for non-native speakers mainly be-

cause of their non-compositional semantics, which

largely means that learners must memorize VPCs

as holistic units in addition to learning their syn-

tactic, semantic, and pragmatic use in sentence

context. Through pedagogical tools like Substituto,

students can familiarize themselves with the au-
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Figure 1: Pre-processing pipeline for exercise sentence

selection.

thentic use of this complex language structure in

both, receptive and productive vocabulary knowl-

edge.

The goal of the exercises we created is to replace

the highlighted VPC with an appropriate synonym

which is then evaluated by a teacher. Similar to

Boers et al. (2017) we also use textual enhance-

ment for VPCs by bold-facing them. To make our

application available to a wide range of users, it

is essential to include an automated preprocessing

pipeline that allows us to provide good exercise

suggestions extracted from various sources (in our

case books) to the teachers and allows to scale up

the exercise generation at any moment as needed.

As a starting point for such an automated proce-

dure to select appropriate sentences for the exer-

cises, we implemented a pre-processing pipeline

shown in Figure 1. As our source texts, we se-

lected books from contemporary English literature

with Lexile levels of 700 to 1200L and recommen-

dations from Oxford Readers Collections (2015).

This reflects B1 difficulty based on the Common

European Framework of References for Languages

(CEFR). A VPC list of appropriate difficulty is

extracted using the English Vocabulary Profile.3

To extract the sentences which include our target

VPCs, we first generate a lemmatized version of

a sentence using spaCy (Honnibal and Montani,

3https://www.englishprofile.org

2017) for all sentences which do not exceed a max-

imum number of 25 tokens including punctuation

to ensure a good readability on a smartphone. We

then filter for sentences which contain a VPC from

our predefined list. This allows teachers to select

only VPCs which fit their current syllabus to match

their classes’ proficiency. Afterwards, we apply a

set of filter functions to remove sentences which

are incomplete or are badly formatted.

Manual Filtering. Although the post-filtering

process removes around 40% of the initially ex-

tracted sentences, some problematic cases were

difficult to address automatically and had to be

filtered-out manually (to be addressed in future

work). The most relevant encountered issues are:

• Presence of inappropriate or vulgar content.

• Presence of words that require higher-level

language proficiency.

• Insufficient context to disambiguate the VPC.

• The sentence contains a word sequence which

is homographic to a VPC but it is not a VPC. 4

For our preliminary study, the participating teach-

ers hand-picked 15 sentences with 15 correspond-

ing VPCs (3 exercise sets of 5 sentences each) that

would fit well into their students’ curriculum.5

4 System Description

The idea behind Substituto is inspired by an ex-

isting, turn-based game called PLAGIO6 where

players take turns in choosing the beginning of a

sentence from a book and the others complete it.

Next, all collected completions (including the orig-

inal) are displayed and participants try to guess the

original continuation. Each player will gain a point

if they correctly guessed the original completion,

otherwise they will give the point to the player who

wrote that completion. PLAGIO finally distributes

points for correct guesses of the original sentence

and substitutions voted by others. Players earn

points by guessing the original sentence and each

vote for their provided substitution.

4For instance: “What I see under the microscopes are cells
sluggishly trying to reconstruct breaks in their walls” with the
underlined word being a noun.

5The complete list of VPCs is: break down, break in, break
up, check out, come along, come out, end up, fall down, fall
over, get in, get on, get out, give in, go away, go down.

6https://www.studiogiochi.com/en/

publications/plagio-en-2
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Figure 2: The four phases of each round of Substituto. Here, student A and B receive three points each (for their

correct synonym and correct vote), while student C and D receive one point each (for their correct vote).

The interactive game has been implemented as

a ChatBot using the Telegram Bot API.7 This en-

abled us to speed up development by focusing pri-

marily on the game logic while using the built-in

interface available in the messaging application,

with keyboard buttons and commands.

Before starting a game, both the teacher and the

students have to login to Telegram and search for

the bot.8 Then the teacher has to create a game ses-

sion by choosing a game name and communicate

it to the students so that they can access the same

session. Finally, the teacher chooses the exercise

set to use in the game.

Each game is divided into five rounds (one per

VPC in the exercise set) with each round being

composed of four phases (cf. Figure 2):

(1) A specific sentence from the exercise set is

automatically selected and displayed to all

participants, with the VPC in boldface.

(2) Students type in a synonym of the VPC as a

replacement in the given context, preserving

the meaning.

(3) Students then vote for a synonym suggested

by another student or indicate that no other

suggested synonym is correct. They cannot

approve their own answers and identical an-

swers are displayed only once.

(4) Finally, the teacher validates which answers

are correct (possibly none, or more than one).

7https://core.telegram.org/bots/api
8A running demo is provided in https://gitlab.

com/substituto/nlp4call2020

Students receive points at the end of each round,

rewarding both their productive and receptive lan-

guage skills. They receive two points for suggest-

ing a correct synonym. During voting, one point

is awarded for selecting a synonym that has been

approved by the teacher. In case no synonym is

deemed correct, only voting “None” is awarded

one point. All incorrect votes get a penalty point.

Before the next round starts, the game is put on

hold; allowing the teacher to interact with the stu-

dents and discuss the solved exercise. The game

provides a built-in /chat command that enables par-

ticipants (students and teacher) to communicate

with each other in a group chat that is visible for

everyone; allowing teachers to openly engage with

the students and provide appropriate hints if they

notice that their students have difficulties with an

exercise. This is particularly relevant when the

game is held virtually without using other ways of

interaction such as with a parallel virtual confer-

ence or a separate group chat.

5 User Study

In order to investigate the viability of Substituto

in real-world teaching scenarios and make prelim-

inary evaluations in terms of educational value,

crowdsourcing capacity and user experience, we

have conducted five pilot test sessions involving

a total number of 26 participants (20 unique stu-

dents), as reported in Table 1. The tests were con-

ducted in a virtual classroom setting using a parallel

video conference setup, with each participant us-

ing their own device. Figure 3 shows the teacher’s

perspective of Substituto during one pilot session.

The first pilot test comprised five university stu-

Proceedings of the 9th Workshop on Natural Language Processing for Computer Assisted Language Learning (NLP4CALL 2020)

4



Figure 3: Screenshots from one of our pilot sessions showing the teacher’s perspective.

# L1 CEFR ppl. dur. (min)

1 PH B1-B2 5 44

2 PH A2-B1 4 29

3 FA, POR, RO C1 7 30

4 PH A2-B1 4 25

5 FA, POR C1 6 60

Table 1: Summary of pilot sessions.

dents whose first language is Filipino but have high

English proficiency, ranging from B1 to B2. They

completed all rounds of two VPC exercise sets

within 40 minutes. The second pilot test was con-

ducted with four Filipino students with A2 to B1

English proficiency and only one exercise set was

completed. The third group of students comprised

seven students with different L1 backgrounds (Por-

tuguese, Farsi and Romanian) and C1 proficiency.

They finished three rounds of one exercise set in

30 minutes. The fourth pilot test was conducted

with four Filipino students with varying English

proficiency levels, from A2 to B2. The last test

comprised six of the seven students in the third

pilot test. They completed all five rounds of one

exercise set in one hour.

5.1 Educational Analysis

Our preliminary evaluation suggests that Substituto

could indeed be useful in a real-world scenario with

regards to educational value. We discuss hereafter

the teachers’ observations in terms of user engage-

ments, quality of student responses, their capacity

to evaluate different options and overall learning

opportunities. Later in Section 6, we discuss how

we intend to further explore the educational value

in a quantitative manner.

With respect to user engagement, students were

generally engaged during the game and those who

were already familiar with each other showed

higher levels of engagement – cheering on those

who gave good answers or expressing their frustra-

tion for not getting a point. There was also much

interaction, both between the teacher and students

and among students themselves. The teacher would

give feedback after each round and students would

clarify and discuss the responses. The time spent

on feedback and discussion determined the game’s

pace.

In terms of the quality of student responses,

Proceedings of the 9th Workshop on Natural Language Processing for Computer Assisted Language Learning (NLP4CALL 2020)
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groups with higher average proficiency, as was the

case with the students from the first, third, and fifth

session, demonstrated a greater variety of correct

answers. In such cases, the teacher-student interac-

tion served the purpose of exploring the sentence

context to clarify why some answers may have

been more correct than others. For those groups

with lower average proficiency, there was less vari-

ety and some instances where the literal synonym

would be given rather than the contextualized one,

as if students had consulted a thesaurus without

understanding the word’s correct use. For exam-

ple, given the sentence “He mostly walks around

the roof trying to keep people from breaking in”,

with “breaking in” as the target VPC, one response

was “barging in”, while another was “interrupt”.

While these two are synonyms of “breaking in”,

they do not fit the context of the sentence. This be-

came an opportunity for the teacher to discuss the

importance of context when looking for synonyms.

Regarding the ability of students to evaluate dif-

ferent options, teachers observed that giving stu-

dents the chance to see correct responses of their

fellow students constitutes a valuable learning op-

portunity that serves to increase their creative use

of language. The point system encourages students

to give the best possible response but it also trig-

gers discussion among students who feel the need

to understand why some answers are better than

others. Teachers made use of the chat option to give

feedback on student responses; but it was also used

to cheer on those who were leading and encourage

those who were trailing behind. Being able to trace

responses to those who answered them was helpful

in monitoring their progress, especially for students

who are struggling.

More problematic aspects however have also

been identified. With respect to the evaluation of

multiple answers, the game allows the selection

of more than one correct response, but they all re-

ceive the same number of points. This may not re-

flect “degrees of correctness”, where some answers,

aside from being correct, reveal a higher level of

proficiency that might merit higher points. With

respect to the examples, common to all sessions

was the difficulty in replacing certain VPCs due to

the sentence structure, particularly those VPCs that

were followed by a preposition. For example, in

the third group, given the sentence: “All at once

the clear voice of Reepicheep broke in upon the si-

lence”, students had difficulty replacing “broke in”

0.0
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Figure 4: Agreement for different student feedback and

thresholds n. Dashed lines show the averaged agree-

ment resulting from a majority vote for each exercise.

with other synonyms due to the prepositional clause

“upon the silence”, which has a more restricted use.

Another observation noted the sentence complexity

of the literary sources. Despite the VPCs and read-

ing material being on-level for B1 learners, they

were still too challenging for some students.

In terms of learning opportunities, teachers ob-

served during the pilot sessions that the game is

more than a vocabulary expansion tool for L2 learn-

ers, offering various other learning opportunities.

It develops teaching comprehension skills, in so

far as students need to fully understand the writ-

ten examples so as to find an adequate synonym.

Because the replacement must both be meaningful

and adjusted to the given sentence structure, the

game also exercises the students’ grammatically

correct use of verb forms within context. During

the teacher-student discussion time, issues concern-

ing the adequacy of the students’ answers (e.g.,

style, collocation, denotation vs. connotation) were

addressed and clarified, promoting language aware-

ness raising opportunities. By and large, the teacher

plays a salient role in the learning process, by en-

couraging class-appropriate discussion and offering

real-time and individualized feedback to students.

5.2 Crowdsourcing Analysis

To evaluate the effectiveness of our prototype Sub-

stituto in a peer-reviewed learning setup without

the teacher’s assessment (i.e., an expert opinion),

we investigated different levels of student feedback

(their answers and votes) to identify correct an-

swers. Our claim is that the collected answers can

be used to obtain expert quality labels for a learner-

crowdsourced corpus. Due to the restricted exer-

cise context, the students’ answers may overlap;

resulting in ≈0.75 diverse answers per student and

Proceedings of the 9th Workshop on Natural Language Processing for Computer Assisted Language Learning (NLP4CALL 2020)
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exercise. This allowed us to not only consider the

number of votes for each answer but also to take

into account how often an answer was provided by

several students.

We identified correct answers using different

thresholds n and computed by how much they

agree with the teacher’s assessment, e.g., an agree-

ment of 0.66 at n=2 votes shows that 66% of the

answers which got 2 or more votes were correct.9

The yellow curve in figure 4 shows that using the

students’ votes leads to substantially more correct

answers than only using the answer quantity (blue)

or the sum of answer quantity and vote (red).

We observed a similar outcome when conducting

a simple majority vote (tied votes were treated as

multiple correct labels) for each exercise as the av-

eraged agreement shows (dashed lines). Collecting

the students’ votes has an additional advantage; we

observed that 73% of the answers with zero votes

were also identified as incorrect by the teachers.

Our preliminary results seem to confirm the pos-

sibility that collecting more answers and votes, and

aggregating them allows us to either build a dataset

to provide automatic feedback or to use the aggre-

gated knowledge for upgrading semantic-oriented

datasets describing, among other things, synonymy

relation between words (e.g., semantic networks

such as ConceptNet) or datasets focusing on using

synonyms in context (e.g., datasets for automated

paraphrasing). We will further discuss the possi-

bility of compiling a gold standard, the required

amount of answers to achieve a certain quality, and

how to efficiently combine answers of teachers and

learners in section 6.

5.3 User Experience Analysis

After concluding the pilot tests all 20 students pro-

vided feedback through a structured online survey.

The survey addressed (1) the overall experience

of using the game, (2) the interaction with the ap-

plication, and (3) the learning experience. The

questionnaire combined multiple-choice answers

and open questions. Overall, the evaluation of the

students was very positive. 90% of the respondents

enjoyed working with Substituto indicating that

drawing inspiration from an existing game was a

good choice. They particularly liked the gaming

aspect and appreciated very much reading the an-

swers of other learners and the feedback provided

9Note that in our pilot sessions, the maximum possible
number of votes is n = 6.

after each exercise. 75% of the users were posi-

tive that the game helped them to improve their

verb usage skills. All users confirmed that they

were able to follow the instructions and operate the

Substituto, while some users commented that the

point system was not clear. Also, most respondents

appreciated the appearance of the game, and some

highlighted positively the scoreboard and status

updates.

6 Conclusion and Future Work

This paper presents Substituto, an online language

game that promotes synchronous interaction be-

tween teachers and students in a virtual or physical

setting while providing the possibility to perform

crowdsourcing. The system prototype is in a stable

version that supports parallel game sessions and

an unlimited number of students for peer-reviewed

learning scenarios. We tested the system in five

pilot sessions carried out in actual educational en-

vironments. Our preliminary study and the results

we obtained in terms of educational value, crowd-

sourcing potential and user experience indicate that

Substituto has the potential to become a valuable

asset for language learning as a pleasant learning

instrument and a crowdsourcing tool that can be

used in order to collect linguistic knowledge.

We further plan to address several improvements

of Substituto. Whereas we manually selected a set

of sentences in our user study, we plan to improve

the NLP module for automated sentence retrieval

(1) to generate the list of relevant exercises with

higher accuracy, and (2) to assess the sentence com-

plexity, which would allow us to tailor exercises to

students from a wide range of language proficiency

levels. Other mechanisms to control the exercise

difficulty include inverting the current task and ask-

ing students to find VPC synonyoms for non-VPC

words – which we expect to result in more diffi-

cult exercises – and including other linguistic re-

sources like ConceptNet (Speer et al., 2017) during

generation. In addition, we also foresee to use an-

notated corpora for the exercise generation, such

as for example the PARSEME corpus (Ramisch

et al., 2018), which is manually annotated for ver-

bal MWEs. Furthermore, as automated methods

cannot fully cover the selection of unsuitable sen-

tences, we will include the possibility for teachers

to skip any exercise at the beginning of each round.

Following suggestions of teachers from our study,

we plan to allow them to distribute bonus points

Proceedings of the 9th Workshop on Natural Language Processing for Computer Assisted Language Learning (NLP4CALL 2020)
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to reward answers that reveal higher proficiency or

creativity.

Aside from improving Substituto itself, we in-

tend to conduct more grounded evaluations to con-

firm our preliminary results. With respect to edu-

cational value, a classic strategy would be to work

with control groups and compare the improvement

of the learning capacity of Substituto against other

baselines. Such an approach requires groups of stu-

dents that are truly comparable to perform evalua-

tions in equivalent conditions, which by themselves

are two difficult challenges to tackle. We therefore

intend to proceed differently and in a more indirect

fashion by involving and formally interviewing a

larger number of teachers. By doing so, we in-

tend to obtain an indirect expert evaluation of the

educational value.

Regarding the crowdsourcing potential, the in-

volvements of more teachers will allow us to collect

a larger amount of learner and teacher answers. We

will use the answers of the teachers to create a gold

standard that we will manually correct. This gold

standard will then be used to evaluate how many

aggregated answers from student are needed to de-

cide on the synonymy of two VPCs and will allow

us to explore the question of how to best combine

the answers of the students and teachers.

Finally, with respect to the user experience, we

will take advantage of the larger number of stu-

dents to run a larger user survey with a new set of

questions derived from the practical experience we

obtained from this work.
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