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Abstract

This document is a papeompanion to the officiaD4: Interim D_READNARRATE software den
(type DEM) TheD_READNARRATEOftwareis accessible througthe main webpagef the project
at https://dread-narrate.gr/ (the "Applications" tab provides links to all the project's V
application3.

D-REAENARRATE is a fully functional software system which is available to its users througl
web applications. Through the use of educatiogaimes,it aims to enhance the linguistic skills
primary schoolstudentswho are acquiring Greek as an additional langudpeises an internd
language model capturing language aspects that must be mastered by students and user n
G2 NBO2NR 4aiddzRSy i Qathdideaiding pail y OS | yR G2 IR
This document providea description of the architecture of the -REAENARRATE softwaref its
core components ser authentication and authorizatipmomain modelsand user profiles user
adaptation game specification and desigand the apps available to usegma(heapps a screening
app and adread/narrator app for students, theteache& &pp for teachers and thalictionaryand
adminapps available to dedicatedesearchersadministrators).
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19-9/!'¢L+t9 {!aa! w,
This deliverable describethe Architecture and functionality dhe DREAENARRATE
software system. The D_REANBRRATEystem iscomposed from a number of
applicationghat are accessiblentough theLINE 2v&eDialkedocated athttps:/dread-
narrate.gr/(in the "Applications" tap

D-REAENARRATE is fully functional and is available to its users through several web
applications. By employing educational games, it aims to enhance the linguistic skills of primary
school students who are acquiring Greek as an additional language.

Central role to he D_READ_NARRATE sysiday the followingcore components (the
infrastructure g KA OK | NB NBalLl2yairofS F2NJ dKS aeadsSvyqQa Yl
1 User authentication and authorizationimplemented as a Keycloack Seryitesnsures
that only authenticated and authorized users have access to tREBENARRATE apps.
1 Profle EngineL i A& NBaLl2yairofsS F2N KFryRfAy3d GKS aeéa
domain modelghat capture the main language aspects and the learning process of the
Greek language. In addition, it stores and maintaiser profilesvhichcapture i K S  dzd S NA Q
progress through the interactioniththea @ a4 SY ' yRX Ay (Gdz2Ny X F RF LI ¢
and provide a personalized experience.
1 Game Engindt manages all information related to learning activitiks main functionality
is to serve each user with learning activitiggs the form of games) together witthe
appropriate educational conterthataimto | R@lF y0S (KS dzaSNna f S@St
DNBS] flFy3adzr3Sd ¢KS aStSOlGAzy 2F OGA@AGekO2y
mastering of specific language aspects and playing history).
9 Resource Enginelt handlesthe educational content (words/sentences) used in the
learning activities. It contairennotateddictionarieswhere each word is accompanied with
hyphenation, stemming and classification information.
1 Log Enginelt stores all information related to the user interaction with the system. This
history-log enables for personalized recommendations.
{SOSNYt 6S06 LI AOFGA2ya dziAft AT SexpokeD RERR 1 SYQa (
b! ww! ¢9Qa FdzyOGA2ylftAle G2 AdGa dzaSNARA 0! RYAY Ak NI
1 Admin tool app.It is addressed to researchers undertaking administration duties. These
duties mainly concern the creation and handlingezcher and studenaccounts.
9 Dictionary app.It is addressed to researchers/linguistic experts. It facilitates the efficient
NEGASEs 2F (GKS R Xil@ied acyordiNg e languagy d@ngin dnodel
categories
9 Teacher tools applt is addressed to teacher. It allowesachersto assign personalized sets
of activities/games based on the (i dzR Bdividdakheeds and class goals.
9 Assessment/screening apjt is addressed to students. It implements a screening test and
based2 y (G KS aiGdzRRSyiG Q& LISNF2NXYIFYyOS Al AYyAGALFTEAI
supposed to be executed at most one time for each student (and to be supervised by a
teacher).
I Games applt is addressed to students. It is the main project application. It consists of a
number of minigames thasupporta variety of educational activitie¥he learning process
is facilitated by playing the games and the gaming performance controls (through profile
adaptation) the learning path.
1 [NEW]Narrator app.Itis addressed tetudents, including bilingual students learning Greek
as L2, and supports the development of reading comprehension, vocabulary, and oral
narrative skills through web I SR f Sada2yad ¢KAA O2YLRYSyd A
narrative skills and develop mosephisticated reading skills. It includes wiedsed lessons
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that engage students in reading and stdnyilding tasks that assist the development of
vocabulary, reading comprehension and analysis, as well as narrative skills.

Finally, it should be mentiongtiat, in accordance with the GDPR, only the necessary user data
are maintained by the D_REMAARRATE system and special care has been devoted to their
security.
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2 LYGNRRdAzOGAZ2Y

The D_ReadNarrate Project is accessible through its main webpage at
https://dread-narrate.gr/. The "Applications" tab provides links to all the project's web
applications.

TheD_ReadNarrate Projectis composed of several interconnected components
that work together to provide a usdriendly experience. These components are
organized into two primary categoriethe backend components(Engine Layerdnd
the front-end components \Web ApplicationLaye). Thesystem usersre divided into
three main categoriesadmins teachers andstudents

Y Y Y Y Y
'-; Game Assessment Dictionary Admln Tools | | Teacher Tools
= web app web app web app web app web app
s
= Authentication
2 &
= HTTP |requests Authorization
.-f,[" requests
£ Keycloak
‘ Infrastructure APl service }<—>{ eycloa }(—
service
Yy ) . )
[}
'
]
\ 4
Business engine
g
S A A A A
£ 1 1 1 1
E ¥ \ 4 v ¥
Profile Game Resource Log
engine engine engine engine

A critical component of the D_Redthrrate Project is th&eycloak Servigevhich
provides OAuth2 authentication services. It not only handles user authentication but
also offers a user interface for system administrators to monitor and manage users.
Keycloak stores all user personal information securely. All other web appfisatiust
communicate with the Keycloak Service to authenticate users and ensure that requests
are properly verified and authorized before they are allowed to proceed. See Chapter
4.3.

The baclend components of theD_ReaeNarrate Project include the
business/engine layer, which serves as the core of the system, prowieicessary
services alongside the components for personalization and adapté@fwapter8: User
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Adaptation Component The engine components profile, game, resource, and lag
handle specific areas of the system, each with its own set of responsibilities.

1. Profile Engine Responsible for storing and managing data related to user
profiles and the underlying modéhapter5: Domain Models and ProfilgsSuch
data may include:

a) User ProfilesThe Narrate system primarily stores user profiles, which
track progress and adapt to individual learning needs. Each user can have
multiple profiles, one per linguistic model, containing details on usage
history, reading and learning status, languagkated difficulties,
severity levels, reading speed, cognitive age, interests, and system
preferences. The initial profile is generated based on assessment test
results, but if no assessment is available, a default profile is assigned
without predefined values

b) Domain Models The models have been designed and supplsd
linguistic experts. These models describe the decomposition of the
teaching process of the Greek language.

2. Game EngineHandles the storage and management of data related to the
learning activitiesand their content(Chapter 9: Game Server Specification and
Design. These activities include games, as well as both supervised and
unsupervised exercises. The content of each activity is typically tailored to the
user, based on their profile and history, but it also depends on the mechanics of
the application or game. Sonagtivities involve words, while others require full
sentences.

3. Resource EngineManages the data concerning dictionaries used within the
system(Chapter 9.5: Wordsand Sentences Since the Narrate system focuses
on word-based activities, it will incorporate annotated dictionaries to support
these functions. The foundation of each dictionary is a database containing
words from a given language, along with supplementary informatiosch sas
hyphenation rules, stemming guidelines, and word classifications.

4. Log EngineOversees the storage and management of logs related toauSer
actions(See4.8.2. When users interact with the system and its components,
their actions are recorded to enable personalized recommendations and refine
learning strategies based on user analytics

In addition to these individual engines, tBeisiness Engineomponent integrates
the various engines and implements the system's core logic, such as adajptalicas
For example, &sed on the profilef the userthe system can provide personalized and
adaptive contentProfile updates occur in redilme or when the server detects the need
for adjustments based on user progress.

Additionally, thelnfrastructure API Servic€ChapterlQ: Core Infrastructure API
plays an important role by exposing the core system's RESTful APIs. These APIs are
essential for enabling communication and interaction between the various applications
within the system.

Theweb applicationsof the project are outlined as follows:
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1. GamesWeb Application(chapter 9: Game Application (Gamgs)The Games
Web Applicationserves as the core interactive feature of the project. It includes
a variety of mitigames designed for students to play. This application is
accessible exclusively to student accounts

Accessible ihttps://dread-narrate.gr/narrategames/

2. Assessment Application/Screeningchapter 12: Assessment Application
(Screening) The Assessment Applicationis a language assessment tool
designed to evaluate students' linguistic abilities before they begin using the
Games Componentlt allows teachers to assess students' language skills and
helps the systenmitializetheir profiles according to the results.

Accessible imttps://dread-narrate.gr/narratescreening/

3. Teacher Tools Web Applicatioct{apter14.2 Teacher Tools Web Application
TheTeacher Tools Web Applicatias designed tenableteachers tooverview
their students and assign personalized sets of fmames based orheir
individual needor classroom goald his application is accessible exclusively to
teacheraccounts

Accessible imttps://dread-narrate.gr/narrateteachertools/

4. Admin Tools Web Applicatiofchapter14.1 Admin Tools Web Applicati@nrhe
Admin Tools Web Applicatioprovides a set of tools for the administrator users
to create and manage users(teachers, students) and classroemThis
application is accessible exclusivelyattiministrator accounts

Accessible imttps://dread-narrate.gr/narrateadmintools/

5. Dictionary Web Application ¢hapter 14.3 Dictionary Web Application The
Dictionary Web Applications designed for administratoend linguistic experts
to efficiently reviewii KS a&aiSYQa Rrardnafically anddbated Yy R K
words.This application is accessible exclusivelgdminaccounts

N>

Accessible imttps://dread-narrate.gr/narratedictionary/

2.1 [NEW] Narrator Web Application

An additional application of the project is the Narrator Web Application (Chapter
13: Narrator Web Application). This component is designed for primary school
learners of Greek (agesx¥2), including bilingual students learning Greek as a
second language (L2). It supports the development of reading comprehension,
vocabulary, and oral naative skills through welbased lessons.

¢KS WSFRSNXDFNNIG2N O2YLRYySyd FAvya G2 SyKl
while fostering more advanced reading skills. It provides interactive -lvesied
lessons that engage learners in reading and sbajding activities, supporting the
development & vocabulary, reading comprehension and analysis, as well as
narrative competence. The lesson structure is informed by existing narrative
intervention programmes and storytelling applications and is designed to be
motivating and easy to follow, requiringuly basic teacher guidance.

Accessible imttps://dread-narrate.gr/narratorapp/

Page 11


https://dread-narrate.gr/narrate-games/
https://dread-narrate.gr/narrate-screening/
https://dread-narrate.gr/narrate-teacher-tools/
https://dread-narrate.gr/narrate-admin-tools/
https://dread-narrate.gr/narrate-dictionary/
https://dread-narrate.gr/narrator-app/

PUBLIC D6FINAID_REAINARRATE SOFTWARE Dt

2.2 Personalization

Personalization in Narrate is facilitated through dynamic user profiles, which help
the server and applications suggest appropriate learning activities, relevant content, and
future learning objectives based on user progress and difficulty levels.

In some cases, experts may prefer to manually adjust these elements, particularly
when selecting learning objectives or problems. Therefore, the system provides
suggestions rather than making automatic selections. Experts should have the ability to
modify system recommendations, customize the words or texts used within Narrate
applications, and design structured learning schedules, specifying activities,
applications, and content for upcoming sessions.

2.3 Usage History

Tracking and analyzing user interactions is a crucial component of Narrate. This

Ffft26a FT2N Y2YAU2NRAY3I GKS dzaSNDRA LINPINBaa

performance improvements, and refining the adaptation of apps, games, and content
sekction. The usageof history logging ensures proper profile adaptation, while
additional proprietary attributes can be recorded internally within the applications.

Data privacy remains a significant consideration, as some user profile attributes
and usage history details must remain within the Narrate infrastructure. The exact
attributes to be logged will align with Narrate applications and user profiles. In the case
of games, logging should include not only the content presented to users but also
learning activity outcomes (success/failure), expert/user choices (e.g., preferred
games), game behavior data (completion times,game assessments, evaluation
guestionnaies), and gamspecific insights.

Page 12
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3 System Architecture

This chapter presents the architectural design ofEhdreaeNarrate system. First,
the logical architecture is described, outlining how the necessary components are
defined and organized. Next, the physical architecture is detailggrésenthow the
D_ReaeNarratesystem has been deployed and how it operates

3.1 Logical Architecture

The logical architectureanbe divided into three distinclayers the data layer, the
business / engine layer and the web application / API service layer.

Y Y Y Y Y
i Game Assessment Dictionary Admin Tools | | Teacher Tools
= web app web app web app web app web app
s
= Authentication
2 HTTP \requests &
= Authorization
:tl' requests
‘ Infrastructure APl service }<—>{ Keycl_nak }(—
service
]
T
]
]
v
Business engine
g
"
3 A A A A
E 1 1 1 i
Z \ 4 \ 4 v \ 4
Profile Game Resource Log
engine engine engine engine
= . i . v v
"
- =— —— = —— ——
E profile game resource log keycloak
= schema schema schema schema schema
z R N = - =
=]

The data layer consists of a single database with five schehitasnatively, five
separate databases could be used especially in a more decomposed version of the
architecture (following the micrservice design pattern)For the D_ReaeNarrate
system, since all the infrastructure components are provided through a single web
application (the Infrastructure API service), and all the databases are hosted on the same
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VM (as described i@hapter3.2 Physical Architectudethere is no significant impact in
keeping all the data within different schemimsthe same database.

The business/engine layer consists of the core mechanical components of the
system, providingall the necessary services alongside the personalization and
adaptation components. The engine components (profile, game, resourcesdotgin
all the necessary elements specific to their respective functions within the sygtem
example the dProfile Enginéincludes all the tools required to create, retrieve, update,
and delete components arglibpartsthat are exclusively related to user profil€n the
other hand, the Business Engine component integrates the individual engines and
AYLX SYSyiGa G(GKS aeaasSvyqQa O2NB f23A0X &dzOK |
.dzaAySaa 9y3IAyS RSTFAySa FyR YIyl3Sa K2g |
the resuts ofthe assessment while utilizing the tools from téierofile Enginéand from
GKS [ 2H29PANNBOHGE @ dzLJRIFIGS GKS dzaSNIDA LINE T A

The web application / API service layer contains all the web applications. A very
AYLRNIFY G LW AOFIGARZY A& GKS wySeoft2l1 &SN
also provides a user interface, fihle system administrataato monitor and manage the
dza SNEX 6KAES Ad ad2NBa Ittt GKS dzZaSNR& LISNA:?
Ydza G O2YYdzy AOI S & A toKuthénkicite uBefsSaddéri®y reduesis S NIOA O S
that are authenticated and authorized to allofurther process othem. The scond
mostimportant LILJX A OF A2y A& GKS WLYFTNI &G NHzOG dzNB !
GKS O2NB aeaidsSyQa w9/{ ¢Hydther dpplidatiods todrkefa@ K O 2 dzt
GAGK GKS bFNNIGS aeadSye C2NJ SEFYLX SE (KS
the infrastructure to retrieve the game content, for ttheggedin user, in order to build
the game scene and allotihe user to play.Besidesthese applications, the Narrate
system provides a variety of web applications, each one supportinffeaestit aspect of
the project on differentypesof users.

3.2 Physical Architecture

The physical architecture section described the operational installation of the
D_ReaeNarrate system. The system has a cldo@sed installation using Virtual
Machines (VMs). For the_ReaeNarrateproject, two Virtual Machines are utilized.

¢tKS FTANRGO *a Kz2ada GKS aeadsSvyQa RIEGFOl &
stores all the necessary data. This VM is not publicly accessible, but only from internal
clusters with authenticateéccounts

¢tKS 4SO2yR +a K2ala GKS aeaidsSvyQa I LWLX AOI
GKNRdzZAK GKS LI AOFGA2Y &ASNBSNEP ¢KS wySe Of
of the Keycloak, for authentication and authorization purposes, and the related web
userA Y O SNFF OSd 1faz2x GKS W2AfRFE& ! LI AOFGAZ2Y
the Narrate project (infrastructure API, game web app, assessment web appGatc.).
top of them a Reverse Proxy has been installed (Caddy Reverse Proxy,
https://caddyserver.com). This reverse proxy intercepts all incoming requests verifying
that the https protocol is used (if not it will automatically be forward to it) and sends
each request to the proper application server (at the proper port). It also could be used
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for load balancing reasons, if more than one application servers exist providing the same
application. This VM is public accessible over the public IP and most importantly over

the domain namedreadnarrate.gp).

Web 5@?
DNS Server
https requests ‘ SSL Ce ification

Public IP Fi
irewall
| —

¢ dread-app-1 VM

Private IP
—

Private IP
] =

Reverse

Proxy dread-db-1 VM

Q 4 N
Authorization E=__]

Wildfly Keycloak
Application Application
Server Server
| | Postgre saL

\ / Database /)

3.3 Deployment Details

The Virtual Machinem which the D_REARNarrate applications are deployede
hosted inthe DistributedSystems Laboratory @Rab clustersat NTUAThe laboratory
provides a secure and scalable environment ideal for the project purposes.

The used resources are presented in detail in the following table:

VM 1¢ VM 2¢ Total

Application Database

Server Server
vCPUs 4 4 8
RAM 6 GB 4 GB 10 GB
Disk 30 GB 50 GB 80 GB
Private IP 1 1 2
Public IP 1 0 1
Operational System| Ubuntu 24.04 | Ubuntu 24.04
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In the first VM, the application server, it has been deployewidfly server
(version 31.0.0.Final)The Wildfly Hittps://www.wildfly.org/) is a lightweight, open
source (from RedHat) application server. Alongside with the application server, an open
source  authentication server has been deployed, theKeycloak
(https://www.keycloak.org) as an authentication server. Keycloak (version 24.0.3)
LINE BARSE A0GNRYy3I | dziKSYGAOFGA2Y YSOKFYyAaYa
database in order to store data in a proper, secure way and provide oauth2 services.

In the second VM, the database server, it has been deployed a PostgreSQL
database littps://www.postgresqgl.org)j. The database is protected in an isolated VM
accessible only from internal systems, through its privatét3tgreSQIversion 17) is
a high performance, opesource, relational database. The database is set to allow
access only from specific IPs and from a small set of users, while the applications of the
D_REABNarrate project (deployed in the first VM) could acces$s gtore the necessary
data.

The domain name of the projechttps://dread-narrate.g) has beenregistered
through the Papaki registrahitps://www.papaki.com)) with an SSL protection.
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4 Privacy and Security

In this section, the privacy and security risks of EheReaeNarratesystem will be
presented in an analytic way. The Narrate System, in order to provide personalized and
adaptive content to its userss requiredto collect, store and manage personal
information. This prerequisitéorcesthe system to be designed based on the General
Data Protection Regulation (GD@Regulation (EU) 2016/679) and ensure that it always
LINEGSOGA GKS dzZaSNERQ AYT2NNIGA2Y F2fft2Ay 3

4.1 The General Data Protection Regulation

The General Data Protection Regulation (GDPR) is a comprehensive data protection
law that governs the collection, storage, and management of personal data within the
European Union (EU). It applies to all organizatidwas processthe personal data of
individuals in the EU, regardless of the organization's location.

The Narrate system is committed to adhering to GDPR requirements by
implementing the following measures:

a) Lawfulness Fairness and Transparency Personal data is processed based on
lawful grounds, ensuring transparency with data subjects about how their data is
used.

b) Purpose Limitation Data is collected for explicit and legitimate purposes and is
not further processed in a manner incompatible with those purposes.

c) Data Minimization Only data necessary for the specified purposes is collected,
ensuring relevance and adequacy.

d) Accuracy Efforts are made to keep personal data accurate anetougate,
correcting inaccuracies promptly.

e) Storage Limitation Personal data is retained only for as long as necessary to fulfill
the purposes for which it was collected.

f) Integrity and Confidentiality Appropriate security measures are in place to
protect personal data against unauthorized processing and accidental loss.

Accountability. Narrate system maintains records of data processing activities and
conducts regular assessments to ensure GDPR compliance.

4.2 Confidentiality and Integrity through Transmission

The Narrate system is an online, web accessed applicati®rdesign requires
appropriate security measures for the communication among the web applications
60t ASyld &aARSO |yR GKS adaedaidsSyQa aSNBSNER 064&S
communications is to use the TLS protocol. The usage of HTTPS (Hypertext Transfer
Protocol Secure) for all its APl communications, ensures that all the data transmitted
through the Narrate system is always encrypted, using the Transport Layer Security
(TLS), preventon unauthorized interception and ensuring data integrity. For the TLS
protocol a digital certificate needs to be used, which will implement the following
parameters:
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a) Usage of TLS /SSL version 3,

b) The certificate signature algorithm is X9.62 ECDSA Signature wiBS8ZHA

c) The digital certificate ofhe web server will be granted (and signed) by a trusted
Certification Authority.

4.3 Authentication with Keycloak Access Tokens

Narrate system employs Keycloak for authentication, utilizing access tokens to
manage user sessions securely. Keycloak is an-spemce identity and access
management solution that supports various authentication protocols, including OAuth
2.0 and Openl@onnect.

All the web applications and the backend systamlinked with the Keycloak server
in order to validate the users and the incoming requests based on the provided access
token.

Access tokens are obtained through the login page or the system service by
providingthe credentials of the user who is trying to log into the system. These tokens
grant users to access protected resources.

YSSLAY3I GKS dzaASNEQ ONBRSyGAlfa aSONBG Aa
SALISOALFff@ F2NJ dzaSNB 6AGK SYyTF2NOSR | dzii K2 NR T
complicated and strong (avoiding poor passwordsninatesthe risk of guessing a
LI a&d62NRUI g KA Ssectirgihstoiing tBendakies ar&sa@dwititheR S
hashed valuec 32 (KSe& gAft y20 06S NBFRFotSO Ay (¢
unauthenticated and unauthorized access).

4.4 Authorization Rules for Data Access

Access data within the Narrate system is governed by strict authorization rules. Role
management of users ensures that for each action the user has the necessary
permissions to retrieve or access data or log into a web application. Keycloak provides
mechansms to store and retrieve the necessary authorization information of each user.
This ensures that users can only access data for which they have explicit authorization,
enhancing data security and compliance. This information is accessible through the
useNB Q | OOS & dheyip@\vid& walid credeniisfisNJ

4.5 Deployment and Hardware Security

Narrate system incorporates comprehensive deployment and hardware security
measures to protect against potential threats:

a) Firewalls Robust firewall configurations are implemented to monitor and control
incoming and outgoing network traffic based on predetermined security rules,
acting as a barrier between trusted internal networks and untrusted external
networks.

b) Secure Deployment PracticedDeployment procedures follow best practices,
including regular updates and patch management to mitigate vulnerabilities.
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c) Access ControlsStrict access controls are enforced to ensure that only authorized
personnel can access critical systems and data.

4.6 Personal Data in Narrate

The central purpose of the project is to enhance the linguistic skiljsriofary
schoolstudents who are acquiring the Greek language as an additional language. The
Narrate system provides an approach, in which the linguistic process of learning the
Greek language is decomposeto small parts allowing users to practice and master
them. Users (students) are registered in the Narrate system to be able to practice
through the available web applications (interactive games, assessment éésis The
content of each child is personalized based on the current state and needs of the child.
¢2 | OKAS@®S GKIFI{dzX adGddzZRSydaQ LISNAargdtofed Ay T2 N |
in the system. This information should follow the GDPR, as it was described earlier.

4.7 Users of Narrate

There are thredypesof users in theD_ReaeNarratesystem. Each type supports
different purposes and has different permissions about the way of accesbing
aedaisSyqQa RFGF FYR GKS FT@FAtFotS OGA2yaod

The first type is thexperts/ administrators who havethe obligation of creation
and management of all the users in the system. They can also access thkdsttaréor
scientific purposes.

The second type is theudents, who will practice with the educational application
(game application etc.). This type uderis the core of the systenDuring registration
by their administrator, a profile an extension of the linguistic model (s€hapters:
Domain Models and Profiles is created and stored in the system alongside their
personal informationt KA a LINPFAES Aa ySOSaalNEB Ay 2NRSI
and be able to provide personalized selections of activities and content.

The third type is théeachers who can monitor their students and assist them
through manual assignments and changes in their preferences in the Narrate system.
These users, like students, are registered by their administrators but they do not have a
profile.

4.8 Stored Data

This section outlines the user data stored in the Narrate system and explains how
the system complies with relevant regulations, including GDPR.

4.8.1 User Details
At the time ofthe dzA SN & NBIAAGNI GA2y > ff GKS LINE
YSeoft2FK]1 aeaiusSy oAy GKS NBfIFGSR aoKSYl 2F 0

Attribute Description Student | Teacher| Expert

The username of the account. Necess
username to log in Yes Yes Yes
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¢KS | O02dzy (il Qa Libhleyd
password in. The passwords are stor_ed_ in Yes Yes Yes
encrypted and hashed format inside tf
Narrate system.
emai An email [elatedo the user. Could be th Yes Yes Yes
ddzl NRAIIyQa SYI AL @
' ASNRA flad yIYS
last name | account e.g. by teachers ¢ (op\t(ic?r?al) (op\t(ic?r?al) (Op\t(igfal)
administrators.
FASNDRa FANRG VyIY
first name| account e.g. by teachers (op\t(ic?r?al) (op\t(ic?r?al) (Op\t(igfal)
administrators.
¢tKS dzaASNYyFYS 27F
teacher Required to organize students in pilo Yes
(only 1)
run at schools.
¢CKS yIFYS 2N GAGE S
class Required to organize students in pilo Yes Yes
(only 1) (many)
run at schools.
linguistic | The type of linguistic model, which Yes
model dzZaSR G2 ONBI GS GK/{ (only1)

Note that for each type of accounthe first three parameters are mandatory to
create and distinguish an account in the Narrate system. For students and teachers
more information is necessary, in order to organize users in the pilots (group them in
classes and relate students with teachers).

It isimportant to clarify that any of the provided data relatéd the student users
KIS 06SSy O2ftfSOGSF 08 (KS LAf203aQ | RYAYAATQ

482 User 6s Action Tracking and Dat a

As it wasmentionedearlier, the Narrate system provides personalized content to
the students while playing with the game web application. In order to create such an
I RIFLIWGAGS aéadasSysz AdG Aa ONUGHdarhe bdsk acloils?2 NS
are logged too. In the table below there are the logged information per web application
and what kind of information is required to be accessed per action.

Usage

dza !

Application | Action User Used Data Logged Data
login student username, time, username
password
logout student time, username
start a book | student users history (to time, username,
check ifthe user book title
Assessment has already
answered the
book)
complete a | student time, username,
book 0221 GAGE S
answers
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login student username, time, username
password
logout student time, username
Game/ retrieve student username, model, | time, username
Narrator content logs, profile
complete student username, model, | time, username,
game logs, profile dza SN a
actions/answers
login teacher username, time, username
password
logout teacher time, username
search teacher user's teacher, time, username,
students classroom, search criteria
first/last name,
Teacher username, model
view teacher user's username,
assignments model,
assignments
create teacher dza SN & dz& time, username,
assignments model, teacher, alidzRSyilQa
classroom assignment details
login administrator| username, time, username
password
logout administrator time, username
search administrator| user's username, | time, username,
users first/last name, search criteria

Administrator

classroom, model,
teacher,
administrator

create user

administrator

time, username,

dza SND A& dza §
edit user administrator| dza S N & R § time, username,

dza SNDA& dza §
delete user | administrator time, username,

dza SND A& dza §
search administrator| dza S N & dz& time, username,
classes classroom, search criteria

teacher, model,
first/last name

create class

administrator

time, username, clas
title

edit class administrator| dza S NQ & dz3 time, username, clas
classroom, title
teacher, model,
first/last name

delete class| administrator time, username, clas

title
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483 INEWJ]User os Action Tracking and Data Us:s

An addition to the system was the Reader/ Narrator apipelogged informatiorfor
the Reader/ Narrator apjs displayedm the tablebelow.

Application | Action User Used Data Logged Data
login student username, time, username
password
logout student time, username
Sart/restart | student users history (to | time, username,
alesson check ifthe user book title
has already
Narrator completedthe
lesson
paused student time, username,
book book title
complete a | student time, username,
lesson 0221 GAGTE
answers

4.8.4 Data minimization

Based on the previoughapter, i KS & (i 2 NBR dza Sidefddme fpgsFnwdml,Y | G A 2 Y
first name, last name, teacher, classroom, model. Each one of them is necessary for at

least one important reason in the scope of the Narrate project.

Data minimization also covers the aspect of revealing the data to authorized users. A
user should have access only personal data that is necessary for fulfillinghe
correspondingduties within the overall framework aflata processing. Access rights
should be adjusted based on the expert's role and expertise to ensure a proportional
approach. For example, experts conducting statistical analysis should not have access to
students' identification data. Therefore, pseudoonymizing such data is a necessary
measure in these cases.

For each student personalized model is required, which is updated properly based on

0KS dzaSNDa LINRINBaad Ot KABRFPNE DY (CAKIASIR LINE
instantiation of the domain model, annotated with information about the user
performance on each part of the model.

The user needs to log into the Narrate systethrough the available web applications

- with personal credentials (username and password). The password has to be known
only to the user for a valid authentication and inside the system is stored in an
appraopriate irreversible unreadable form.

The teacher is responsible for supervising the whole procedure, for each one of the
assignedstudentsk Y R Y2 Yy A (i 2 NJ { K S¢ tiraughRefrigval @fithe daXsR 3 NB & a
stored into the system. First name, last name and classroom title are necessary to
identify students, overview their progress and adjust the learning process via individual
assignments. Tése data are also necessary for the statistical analysis.

The email address is necessary in order to have a dineeansof communication for
various either informative reasons or for authentication purposes.
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The data retention period corresponds to the time required to fulfill the intended
purposes, specificallythe duration for which schools or teachers wish to conduct
educational trials. If a user withdraws their consent for processing, as outlined below,
all their personal data will be permanently deleted.

4.8.5 Data Transfer

There will be no personal data transfer, in the context of the Narrate project,
outside the European Union.
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5 Domain Models and Profil es

Domain Models are central to th®_ReaeNarrate system, as they store all
linguistic and pedagogical informatiorquiredto model the steps involved inr€ek
languageacquisition Domain models incorporatdifferent linguistic levels including
phonology, morphologyand syntax Each linguistic level consists of one or more
languagestructures called categories, and in turn, each category contains a set of
linguistic phenomena, the linguistic features. Baample derivational and inflectional
adzFFAESAE INB OFGSI2NASHS 2T WENLE2I PRSI BERA f
two features that belong to derivational suffixes.

The linguistic levels and categories that are stored in the Domain Models are
summarized in the following figure.

=1g[e]gle][e]s)/AY uGrapheme phoneme correspondence

oDerivational suffixes

\U[slgalalelf6]s)'4 cinflectional suffixes
uPrefixing

of~unction words
wEmbedding
uPassives
ubiscource anaphors

For each linguistic featuréhe following informations storedwithin the D_Read
Narrate system:

- Linguistic level and category

- Description of the corresponding linguistic phenomenon

- Examples demonstrating typical instances of the feature

- AN} GAY3 2F RAFTFAOdA Gé>X AYyRAOI G.AWI SI OK
difficulty isrelative to the rest of the features within the sartieguistic level and
is stored as a positive integer value.

As Domain Models describe the learning journey for lang@aggisition several
learning paths can be followed. All these paths obey specific rules where specific sets of
features must beacquired before other sets. Foexample,phonological features of
difficulty one, i.e. of minimum difficulty, must be adequately mastered before
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phonological features of greater difficulty. These rules form the Domain Model
prerequisites.

Prerequisites refer to sets of features that precede other sets in the learning
proces. In the D_Realarrate system these sets are called cluster nodes. Cluster nodes
are defined based on the linguistic level and the difficulty of each feature. In other
words, two features belong to the same cluster node if they have the same linguistic
level and the samdlifficulty. Cluster nodes form a partition of the linguistic features
since every feature belongs to a linguistic level and has a given difficulty value

5.1 Domain Models

For D_Readarrate, two Domain Models fothe Greek languagéiave been
developedby the experts for (a) children that have Greektesr mother languagel(l-
DomainModel) and (b) for children that are bilingudlZDomainModel). The two
Domain Models include the same linguistic phenomena and therefore store the same
properties for their language categories and featurekwever, the difficulty of a
feature may not be the same between the two models. Egample,the derivation
AdZFFAEAY-ACFSI-{HALNSES Gy RE Kl 0SS IDbfamMddezt G &
and difficulty 3 in LzDomainrModel. These differences impact the learning paths that
are available through the prerequisites. Since these features belong to diffeliester
nodes in the two DomaiModels, alearner of LiIDomairModel will come across them
earlier than a learner of LRomainrModel. The number of features per clustesdefor
the two Domain Models is shawin the tablebelow.

L1 L2 L1 L2 L1 L2
P-1: 18 5 M-1: 28 4 S1: 18 5
P-2: 59 13 M-2: 39 20 S2: 30 12
P-3: 31 59 M-3: 42 21 S3: 32 19
P-4: 7 38 M-4: 31 95 S4. 5 49

Table5-1: The number of linguistic features per Cluster and Domain Model
5.2 Representation of Domain Models

Domain Models are implemented as Directed Acyclic Graphs (B#€E)s graphs
with directed edges and no directed cycl€duster nodes, i.e. groups of features with
the same linguistic level and difficulty, correspond to the nodes of the graph. Directed
edges of the graph indicate that the source node is a prerequisite for the target node,
and must therefore be adequately rsi@red before the target node. The DAG formed
by the Domain Models is illustrated the following figure For shorthe cluster node
are representedvith a letter (P for phonology, M for morphologand S for syntax) and
a number indicating the linguistic level and the difficulty of the features it contains. For
example, clustemode M-1 contains features with linguistic level Morphology and
difficulty one, and is a prerequisite for cluster node2MFor implementation purposes,
as cluster nodes may contain a large number of features, cluster subgroups are defined.
A cluster subgrougontains the feature of a cluster node that alkas the same
linguistic category. For example, Morphology contains three categories: Derivational
Suffixing, Inflectional Suffixing and Prefixing. The featuréseafluster node of ML are
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partitionedinto three cluster subgroups, one for each category. The cluster subgroup of
M-1 for Prefixing contains features with linguistic level Morphology, difficultgnt
category Prefixing. For mogetails,refer to Chapter8: User Adaptation Component

Three distinct mastery levels are defined for cluster nodes, namely learn, practice
and mastered. Initiallya cluster node has its mastery level sethearre. As the student
progresses the mastery level becon@sactice and later onémastered. In order to
reachll K Practice level, the student must have played a minimum number of games
targeting features of the cluster node and achieved at least a predefined level of success.
A similar mechanism defines mastery level.

6 For example, considkof cl kst é&d

Doma-Modgegl (cont ai nvd tfhedtiwnmrgaus st i
Phonolamgy¢g difficulty one) . The
requires 100 questions (throught

them being correctly answered
answers), whi | e t he mastered
guestions with 90% or correct
10RQorrect almewered$) mpt a oda node

Anmast elrevdaedl s for t he tdhRombBben no
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Model s provi ded | [nNeAvg peMan xat (o
Reader App

6.1 Exampl e of the JSON Object corresp
answer

{

"id": 938,

"narratorBook™: {
"id": 6,
"book™: "BOOK_6",
"enabled": true

2

"storyExercise": {
"openCards": [

true,
true,
true,
true,
true,
true,
true,
true,
true,
true,
true
1
"whenindices": [
{
"start"; 131,
"end": 150,
bGSEGbHY baw h ¥ <’ i  >w’'s h
2
{
"start": 286,
"end": 307,
"texthY biwe¢h Y <" C<' "h [ 7" AR h
}
1
"wherelndices: [
{
"start": 93,
"end": 129,
"texth bw?h/\s ! “.I.I'h)Whl rh<<"" ]_,hw<<v
h
{
"start": 318,
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"end": 324,
biSEGUbBY b>h¢ " hph
h

{
"start": 325,

"end": 337,
"textbY hHh h - '
h

{
"start": 167,

"end": }‘72,
biSEGbY b _° _ . b
}
1
"wholndices": [
{
"start": 168,
"end": 200,
“tfextbY b_ ", 4 T Tt haAyr Y o ho v
h

{
"start": 206,

"end": 209,
hbiSEGHY b_ " Ab
h

{
"start": 210,

"end": 217,
biSElGbY bB. ' <<whhp
h

{
"start": 222,

"end": 232,
bGSEGbBY b_ " A B ha_hp
I3

{
"start": 434,

"end": 442,
biSEGbBY bt =~ wh p
2

{
"start": 749,

"end": 759,
bGSEGBY bE!h>w>aA~ahh
3

{
"start": 1042,
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"end": 1052,
biSEGbBY bk~ '<<.Ahd h
2

{
"start": 154,

"end": }\60,
bGdSEGBHBY bBB.Hh" "' b
h

{
"start": 1052,

"end": 1060,

biSEGbY bs' [ -¥ b
}

]

highlightedSolution™: false,
"parts": [

[,

[,

I
]

partsimages": [
[

[
"story_6_1.jpg"

"story_6_2.jpg"

"story_6_3.jpg",
"story_6_4.jpg"

"story_6_5.jpg"

"story 6 _6.jpg"
]
]
]

highlightedParagraphSolution": true,
"clouds": [

[
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true,
true,
true,
true
1,
[

true,
true,
true,
true,
true
1,
[

true,
true,
true
1,
[

false,
true

]
]
b
"narrateA": {
"images": [
[
[

"narrate_a6_1.jpeg",

"narrate_a6_2.jpeg",
"narrate_a6_3.jpeg"

"narrate_a6_4.jpeg",
"narrate_a6_5.jpeg"

"narrate_a6_6.jpg",
"narrate_a6_7.jpg"
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"narrate_a6_8.jpeg"
]
]
1,
"clouds": [
[
true,
true,
true,
true

1,

[
true,
true,
true,
true,
true

1,

[
true,
true,
true

1.

[
true,
true

]
]
}

"narrateB": {
"imagesWho": {
byl NN} G§S¢ocypyc®2LAbBY br’  <_~ = ~ i7"
byl NN} G§Sgpocym®dLIY IbY brw. Abs
byl NN} 6S¢pdcpod2LIABY br.. " ' = ~ -~
13
"imagesWhere™: {
byl NN} GSgocymmd2LIIbY b " ¢ b
12
"imagesWhen": {
bYFNNI §S¢ypocympd®2LIAbY by, . _h >8 vh>
}
3
"studentEvalA {
"evalScores [
brh<<”™A ' ." o®dhZ
bN_“ (S w ot ¢b2

brh* §wihthHp
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P
"questions: |
b B AW B B
b B AW B " B
b B AW B " B
buo 't s”
b B AW B " B .
P
"answers": [
0,
1,
1,
2,
2
]
2
"studentEvalB": {
"evalScores": [
brh<<™A
by _
brh® i wj
1,
"questions: [
b B AW, B "B .
bl aw, & s
b B AW B " B
bu 't >”
bl aw. s s
P
"answers: [
2,
2,
1,
2,
1
]

}

"teacherEval {
"evalScores |
b~ "~
by# >°
brw_"°
bB ¢ B

bl = <,
1,

"questions: [

bJ’B"J’h

- > T <O =
N

> N0

i |

< T =

A
<h  h
/\h‘_
N
_ B
dh
' dhZ
Hb
N
< h -h
/\h'_
N
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h ¢ < ¥
h ¢ >
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AY -
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JBJ:/\ h > B ! ;' h
«wsh h Ch® =8 °© 4 h w
<WVB‘_ ¢ ht B ¢ h B "
<BE ' _ AB ' : ~ h ¢ h
- s . . A Cohot .
JBJ:/\' h > B ! ;' h
‘' sh h Ch' “& ' h w
<WVI5'_ ¢ ht B G h Bt
<BE ' _ AB ' : > > h ¢ h e
PEhAYT ST tonpy
PEhAYT T Tt o py
|-r(l*ubz
._cq..bz
!q..b
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bB/\h ¥ i) ¢ ht - 1 " h v <, A . A 1 B
bj’s t h | w ¢ h - h h ~ h B Ah 't Lo
bB/\h ¥ h B YA Cow w B'I > B _‘
bgah,~ h K w ot hoe o ¢ h ¢ h -~
B ¢, 7 h B dhHz

bBAh ¥ i) ‘_" - _5<5‘ AB T ! ! _"
b1 . A~ "¢ ht ! ABC ' _hohxz
bU’" ! <B V' <Y 1 "‘ o ~ " ">h_hz B - ¢
bU'" ! 1 h>>h_'¢"l é{">" "'_h"lz
1,

"answers": [

3,

3,

1,

3,

3,

3,

3,

3,

4

]

2

“reachedIndex": 14

}
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Model thresholds and settings

Apart from mastery level, a cluster node is active if it has no prerequisites or if all
its prerequisites are adequately mastered. Adequately means that the student has
practiced a minimum number of features of the prerequisite cluster node and has
achievel at least a minimum level of success. The necessary information for this
unlocking mechanism is stored on the directed edges of the graph. For example, cluster
node PR1 is a prerequisite for cluster nodeZP(features of Phonology with difficulty
two). P2 becomes activ@or the L1-DomairModel) when the student has practiced 30
questions for features of-R with 60% othe correct percentage.

f A cluster node may al so become
t he mastery of I t s prerequi s
mechanism i s similar to the one
directed edge representing the
equi pped with a ocking percent

I
the mastery of the source node
then the target node is deacti
exampl e, i f the student has 50
for-1 Por | es s-2 bbenmePs i nacti v

AppendiNke W] Narrator/ Reader Apcg

71 Exampl e of the JSON Object corresp
answer

{
"id": 938,
"narratorBook": {
"id": 6,
"book™": "BOOK_6",
"enabled": true
3
"storyExercise": {
"openCards": [
true,
true,
true,
true,
true,
true,
true,
true,
true,
true,
true
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1,

"whenindices": [
{
"start": 131,
"end": 150,
bljéféljby hbaw" h YK <’ 1K >w s h
2

{
"start": 286,

"end": 307,

"texth b{wﬁ'h Y <" € <" "~ h . A h b
}
1
"wherelndices: [

{

"start": 93,

"end": 129,

"textb Y bw¢h A
h

{
"start": 318,

"end": 324,
bdSEGbY b>h¢ ' hp
h

{
"start": 325,

"end": 337,
"texthY Hh h - " p
h

{
"start": 167,

"end": 172,
bGSEGHBY b _ " . . b
}
1,
"wholndices": [
{
"start": 168,
"end": 200,
"tfextbY b_ " L _ T YT hayp T ho 5
h

{
"start": 206,

"end": 209,

bGSEGHY b_ " Ab
h

{

x
—_
—
>

,wh o rh <<t 7 , hw <<

—
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"start": 210,

"end": 217,

bUGSEUGlbY
h

{
"start": 222,

"end": 232,
bUGSEUGlbY
h

{
"start": 434,

"end"; 4}‘42,
bUGSEUlbY
3

{
"start": 749,

"end": 759,
bUGSEUlbY
h

{
"start": 1042,

"end": 1052,
bUGSEUGbY
3

{
"start": 154,

"end": }\60,
bidSElbY
h

{
"start": 1052,

"end": 1060,
bGSEGHY
}
]

"parts": [

If

[,

I
1,
"partsimages": [

[

[

]
1,

"story 6 1.jpg"

byt =

b+ h>w>A" Ahp

b~

bg -

b’

h

"highlightedSolution™: false,

< <.

~

Ah D b
b
“®. b
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"story_6_2.jpg"

"story_6_3.jpg",
"story_6_4.jpg"

"story_6_5.jpg"

"story_6_6.jpg"
]

]
]

highlightedParagraphSolution
"clouds™: [
[

true,

true,

true,

true

],
[

true,
true,
true,
true,
true

],
[

true,
true,
true
1,
[

false,
true

]
]
}

narrateA": {
"Images": [

[

" true,
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[

"narrate_a6_1.jpeg",

"narrate_a6_2.jpeg",
"narrate_a6_3.jpeg"

"narrate_a6_4.jpeg",
"narrate_a6_b5.jpeg"

"narrate_a6_6.jpg",
"narrate_a6_7.jpg"

"narrate_a6_8.jpeg"
]
]
P
"clouds™: [
[
true,
true,
true,
true
],
[

true,
true,
true,
true,
true

1,

[
true,
true,
true

1,

[

true,
true
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]
]
h
"narrateB": {
"imagesWho": {
byl NN} G§Syocyc®2LAbBY br ' <_ " = ~ "¢
by NN} G Spyocym®dLY IAbY brw. Abs
byl NN} G§Syocypyod2LAbBY br._"" " T ~ - 7
3
"imagesWhere": {
by lINNJ G§Spocymmd2LIAbY bl " "¢ b
2

"imagesWhen": {
byl NNl d§S¢pocymp@2LIIbY by, . _h > vh'

}
h
"studentEvalA {

"evalScores [
brh<<™A L. dbhZ

by _ ¢ w_ " dhZ

brh' iwijh " hHp

1,

"guestions: [

bgaw, s 8 R D T AT S h T
bB/\W,B’B < h _h JBJV/\'_h > B ! B °
bB/\W)B'B‘ \/\h“"'>h_h ¢ h T B t ol h |
bu"“>"“’"‘5‘ <WVI5'I ¢ ht B G h B'I
bB/\W)B'B‘ _‘. _5<5‘_A5r \ .‘_v,,hq
1,

"answers": [

0,

1,

1,

2,

2

]

3

"studentEvalB": {

"evalScores": [

brh<<”A L. dbhZ

bN_“ (S W_"(Dbz

brh' jwijh*hHp

1,

"questions: |

bEAW, ¥ % A T3 T LAt s v
bB/\W,B'BI ' < h _hJBJV/\'_h > B ! ot
bB/\W,B'BI “/\h“‘">h_h ¢ h -8 Y0 7 h
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o
higAw . «
!

"answers: [

2,
2,
1,
2,
1

]

2

"teacherEval {
"evalScores [
b~ "~
bis >
bew_ “
b~ ¢ s

]bI“<,

"questions: [

bJ'B".I

bAh. ~

bJ'B".I

bAh . "

b A
S

B f B

.
h >
.

bgah, =~

b1, A7
bu "
bu "
]

"answers": [

POLOWOWWWWE WW

—

2

- > T O =
N

oy
=
1 > > > =

"reachedIindex": 14

}

<WVyeE '

B <B " _ AB '

g ° "> "

—
>
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Model thresholds and settingg provided the unlocking/locking details related to
the prerequisites othe Domain Models.

7.2 Student Profiles

Domain Models contain th& ELISNII 4 Q 1y 2 6 f &fuiifon anl | y 3 dz
encapsulate all possible learning paths a student may follow. The mechanisms for
enabling cluster nodes along with mastery levelgyvide the means for individualized
f SEFNYyAY3 LI GKa RSLISYRAYy3 2y S| RessondizedzRSY G Qa
learning paths are stored as student profiles.

A studentprofile is an instance of a specific domain model for thtatdent The
profile is also a DA@nd gets initiated as a copy of tleerrespondingdomain model
with specific initialization valueStarting with a new profile, studentcan only work on
a subset of the problems contained in tpeofile, in particular features of the cluster
nodes that are active in the profile, dstermined by the initialization values. When the
studentuses thadesigned gamet® work onfeatures of a cluster nodehe competence
level (i.e. the number of questions answered and the number of correct answers) for
this cluster node ofhe & i dzR Profiie getsupdated.

¢tKS OfdzaGSNI y2RSa 2F (GKS & demR8ngdib®d LINE T A f

a) Which edges that point to this cluster node have their requirements satisfied,
GKAOK Ay (dz2NYy RSLISYyRa 2y (GKS adddzRSyidQa O
nodes

by ¢t KS Of dzaiSNJ y2RSQa SyloftSYSyd FdzyOiAz2y |

Therefore, although all student profiles of the same Domain Model have the same
graph representation, the cluster nodes that are available for each student differ, as
GKSe RSLISYR 2y GKS a0dzRSydiQa LINPINBaIad

Therefore, for each student profile datis storedrelated to the number of
guestions the student has come across the activities and the number of correct answers
provided while playing. This information is important when determining the accessible
Of dZaGSNJ y2RS&a 27F | adldzR e Sifilar datiN@sfored 6r | y R
subgroup nodes and individual features of each profile. Thisgragmed information
ft2ga GSIFOKSNAR (2 VY2 aldifaaddledds Qikguisticilee®,Sy ( Q a
category YR FSFGdzNBu>X NBGSFtAYy3 LIaarotsS o6SI|
experience. Additionally, as discussed tire adaptivity Chapter (Chapter 8: User
Adaptation Componeni this data is important when choosing games and content for
the student.

¢CKS F2ftf26Ay3a FTAIdzZNBa QAradz tAT S GKS adl d
and locking mechanisms wqrik the L:DomainModel.
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Figure7-1: Profile stage 1

Active | Inactive | Inactive | Learn | Practice| Prerequisite| Q: questions

edge | edge node mode | mode information | C: correct
U: unlock

—p =) O L: lock

Inthe Figure7-1: Profile stage Jcluster node othed (1 dZRSy G QahestB FAf S K|
dpractice, since the student has answered the required 100 questions with 80% of them
being correct. Cluster nodesZPand M1 have mastery levalearre, as the required
percentage of 80% for the next level (practice) is not reached. On the other tlaster
node R3 is in learn mode, since the required number of 100 questions is not reached.
Cluster nodes B, R2, R3 and M1 are active. Cluster node-®lhas two prerequisites:
the edge from ML is active since the required number of questions (3@)tae correct
percentage (60%) are achievethdthe edge from BB is not active as the student has
answered only 50 of the 60 required questions.

Assuming that the student reaches the goal of 60 questions f®&mith 80% of
correct answers, the prerequisite edge frorBRo M-2 gets enabled and cluster node
M-2 becomes active with mastery levidarre (Figure7-2).
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U: 80%
L: 60Y%

-~<
E

Figure7-2: Profile stage 2

In the next step, the user plays for2P increasing the number of questions, but
RSONBIFaAy3a (GKS O2NNBOG LISNOSyidlr3IsS (2 pprod
before. However, if the correct percentage of2Pfalls down to 50%, the locking
mechansms of its ougoing edgesre triggered. As a consequence, cluster noded M
and R3 are inactivatedKigure7-3). Nde that cluster node M2 remains active despite
the fact that its prerequisite cluster nodes are not active.

uU: 80Y
L: 60%

<
33

Figure7-3: Profile stage3
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8 User Adaptation Component

In order to provide personakd content foreach student (whilekeeping the
option for teachers tochooseactivities andcontent for one or more students the
adaptivitycomponentdesignedasedon specific rules provided by the language experts
and the datastored by the infrastructure.The design process of the adaptivity
componentled to decisions related to how masterydisi 2 NER Ay &AfhdeRSYy (a4 Q |
and whena profile is reevaluated, and how the differenNdizf S& | FFSO0 GKS
experience.

The main objectives of the adaptivity component are to select one or more
FOGAGAGASEAE F2NJ I addzZRSydQa LINBPFAES yR G2 3
When an activity is selected for a student, an assignment is stored in the system, similar
to the case where the teacher assigns a specific activity to a group of students. The main
difference is that the adaptivity component is responsible for deciding which activity is
Y2a0 FLILINBLINARIFGS F2NJ 0KS aidzRS yein@dsoldlyNE FAf S @
by the adaptivity component. Content generation occurs when an assignment is created
and it is stored within the D_Reathrrate system.

8.1 Selecting activities

Available activities for each Domain Model are designed by the experts and stored
in the infrastructure. Each activity targets a specific feature of the Domain Model using
one of the available games. So, in order to select an activity, a target featuhe of
d0dzRSYy i Qa LINPFAES Ydzad 6S LIAOISR FTANARAGD ¢K.
I OGABS Of dzaGSN) y2RS Aa aStSOGSR FTNRY GKS al
cluster, and finally a feature of the subgroup.

8.2 Cluster node selection

Firstly, active cluster nodes of the profile are select&aveight value has been
assignedto each cluster node that is computed based om ihastery level, its
competence. This is theaumber of questions answered artbe numberof correct
answers, as well as the existence of outgoing edges that are not aClister nodes
are separatednto three groups: (a) mastered nodes, (b) nodes with learn as mastery
level and all outgoing edges being active, and (c) nodes with learn as mastery level and
at least me inactive outgoing edge. Mastered nodes are ignored if there exist nodes
with a mastery level equal tadearre. Otherwise, the second group has total
probability of 33.33%and the third one probabilitpf 66.67%. In any case cluster nodes
within the same group get the same probability of being selected. The selected
probabilities reflect the rule thal K S & &@marg tergedis to unlockhe next cluster
nodes and then improve competence on already active nodes.

The exact formulasvhich areusedcanbe found below
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Letd,a andda be the number of mastered nodes, learn nodes with at least one
inactive outgoing edgeand learn nodes with all outgoing edges active, respectively. For
cluster nodet, its probabilityd is computedas follows:

.« . 7 T[F]EdE (‘X TT
If € is a mastered node then i & H OEAOXEOGA

If ¢ is a learn node with at least one inactive outgoing edge then

. cGjodx FEE&E
pja i OEAOXxEOA

Otherwise £ is a learn node with only active outgoing edges and

. pjodt FEE&E T
pja i OEAOxEOA

Note that in all cases the sum of the probabilities for all cluster nodes equals 1.

8.3 Cluster subgroup selection

This step applies only when the selected cluster node has at least two cluster
subgroupsSimilarly to cluster nodesaweightvalue has been assignéa each cluster
subgroup that is computed from its competence, thatthe number of questions
answered andhe number of correct answer# cluster subgroup isdenoted byr} and
o the number of questions and correct answers respectivélyster subgroupsare
orderedon decreasing number of questions and thevo groupsare created The first
one consists of those subgroups whose number of questions differs at least 10 from the
maximum. In other words, if is the first subgroup in the given ordering, the first group
contains subgroups with i N p 1 Subgroups in this group have the same
probability and the total probability equals 66.67%. The second group contains all
subgroups with different probabilities each. Hatehas beentaken into account the
number of correct answers over the number of questions, that is the ratio of successful
answers. For subgroupdefine its weight) p ®jn . Note that asmaller ratio of
correct answers corresponds to higher weight, and consequentiyhigher probability
of being selected. The total probability of the second group equals 33.33%. The selected
probabilities reflect the rule thati K S & &dniay ¥@eét is to equally expose the
student to all subgroups, and then to imprave

The exact formulas which are useanbe found below

Leti H B H be the cluster subgroups ordered by decreasing number of questions.
Let"Qbe the number of subgroups in the first group. For subgrioits probabilityd is
computed adollows:

If the first group is empty, thed

= . Otherwise, if does not belong to the first

, and if it belongs to the first group —

groupv 5

Note that in all cases the sum of the probabilities for all cluster subgroups equals 1.
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8.4 Feature selection

Features from a specific cluster subgroup are selected similarly to cluster
subgroups. The aims forstudentsto be equally exposéto all features of the subgroup,
and subsequently to improve where needed. The first group consists of those features
whose number of questions differsy at least 10 from the maximum with equal
probability each, and total probability equal to 66.67%. The second group contains all
features with weighted probabilities that sum up to 33.33%.

For the sake of completenesthie exact formulas which are usexdnbe found
below:

Let" QRO FQbe the features ordered by decreasing number of questionsCbet the
number of features in the first group. For featui@its probabilityd is computedas
follows:

If the first group is empty, then 5— Otherwise, ifCxoes not belong to the first

group0 , and if it belongs to the first group  —

B
Note that in all cases the sum of the probabilities for all cluster subgroups equals 1.

Once a target feature is selected, several activities can be utilized for practice.
{AYyOS FTOUAGAGASE INB faz2 FaaArA3adySR I RAFFAC
O2YLISiSyOSod {LISOAFTAOIffes AF GKS ddaSNNa O:
difficulty level 1 is chosen with a probability of 66.67%, or an activity with difficulty level
H G6AGK | LINPOolFOAfTAGE 2F oodooxd [/ 2y @PSNBSTE &
activity with difficulty level 2 is selected with a probability of@8% or an activity with
difficulty level 1 with a probability of 33.33%.

8.5 Selecting content

Content for games is generated by the adaptivity component. If an activity is
automatically selected by the system for a student, then its content is generated and
stored in the infrastructure. If on the other hand, a teacher makes an assignment, the
content generated is the same for all students and stored in the same way. Storing
content makes the system more efficient and allows the student to continue playing an
unfinished game. Content generation consists of two main pHrésselection of correct
words (or target words) anthe selection of distracting words.

Primary words are selected from the target feature of the activity, or a group of
target features. In the latter case, half of the words contain the target feature and the
other half contain other features of the group. All words are filtered based on
restrictions defined by the activity. Such restrictions usually refer to the position the
feature occurs, e.g. start, end. The final list of primary words is created randomly from
the filtered lists.

Distracting words are selected from a list of distracting features. Distracting words
are filtered based on the restrictions defined by the activity, and do not contain any of
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the target features. Furthermore, since distracting features may belong to active or

AV

OGAG®S OfdzaGSNBR 2F (KS AailedbleStydiom actiieINRE FAf S

distracting features and the other half from the inactive distracting features. The final
list of distracting words is derived based on their similarity to primary words.

The similarity of two words is calculated by considering the following:

a)
b)

C)
d)

Phoneme similarity: difference in number of phonemes between the two words

cwform similarity: difference in length of dvom between the two words,

ddzYYSR dzLJ 6AGK Fff RAFTTSNEomis. 200dzNNBy OS 3
Length similarity: difference in number of characters between the two words

Phoneme similarity is stronger than-tiwrm similarity, while length similarity is

weaker than the others. The similarities of each distracting word against primary

words are summed up and distracting words are selected based on their total
similarity.

For the case of syntax activities, possible content is predefined and provided by
the experts. For each such activity, a pool of 10 content options is stored in the
infrastructure. Correct options and distractors are determined beforehand, so content
genemtion consists of selecting randomly one option from the pool.
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9 Gam&er VvSepreci fi cati on

and Desi

This sectiorfocuseson the technical work carried out to support the interaction
of the gameswith the infrastructure In a higHevel description, atudent logs in the
system and starts playing the gam@&begames ask the system for a specific number of
activities (by default three). The adaptivity component seldatgjuage featurefrom
thed G dzR Sy (i end forLdhkh ank 6f 8iem amppropriate activity For the activity
to start, personalked content icreated, stored in the system anigliveredto the game
application At the end of each activiffthe gameapplicationsendsa log entryto the
system reporting thea (i dzR Jxbdre@si If necessary, the system updates the

competence of thestudentF 2 NJ 6§ KS FSI (i dzNB &

AYy@2t OSSR AY

profile is reevaluated for active cluster noddsis process is repeated until teident

quits playing.

The implementation was carried out on three levels: resources, business logic, and
API endpoints. In the followirggections argrovided details for the effort on each level.

9.1 Game Server Resources

The core concepts of the game server are activities and content. Activities are
defined as a combination of a Domain Model target feature, a specific game to deliver
content, and a difficulty value. Furthermore, activities contain information related to
content generation, while content has a rigid structure and is created by the adaptivity
component. The data that is being stored in the infrastructure as part of the gamerserv
includes games, activities, assignments, contantl contentresources, namelwords

and sentences.

9.2 Games

There are totally five games currently supported by the D_Reacate system.
Each game has a unique identifier (integer id) andn&gue name. Furthermore, each
gamehas severgparameters, such asumber-of-allowedfailures which denotes how
many times the student can make a wrong selection in the game before failing, number
of-choices, numbeof-correct and numbewf-incorrect, which define the total choices
displayed in the gamend how many of them are correct and incorrect, respectively.
Each parareter is characteged by a minimum value, a maximum valaed adefault
value.For each gamehe following arestored:

- itsinteger id
- its name

- the list of parameters with minimum/maximum/default values

Thefollowing tablesummarizegshe names andlefault parametervalues for the

supported games.

Game

failures

choices

correct

Incorrect

Magic Maze

5

15

5

10
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Cave Bridge 1 3 1 2

River Boat 1 3 1 2

Barrels 1 3 1 2

Air Balloon 5 15 5 10
9.3 Activities

As already mentioned, activities are related to a single Domain Model target
feature for a specific game and have a predefined difficulty. Hence this information is
stored within activities inthe system. However, the exact definition of activities as
entities in the infrastructure is more complex since information about content
generation is also included. Activities are specified by the linguist experts and are
provided inanon-machine readable format (in dgxcelffile). Each line of this input file
gives rise to several activities that have the same game, diffiartyway of generating
content. The values for the target feature are given as custom groups and the rules for
generating content ge descriptive (human readable). These rules have been translated
to machine readable functions ISONormat. that incorporate all requirements posed
by the experts, yet have a concise and simple structure.

The activities define several ways of displaying content. For example, the student
may be asked to recognize words with specific characteristicdeostudentmay be
asked to fill in the blanks with letters in order to create one single word. S rikipg
on the required outcomethe following input types for the activitieare defined

- Words content consists of correct words and incorrect words.

- Suffixoptions/Prefixoptions part of the word is visible and the student is asked
to select the correct suffix/prefix.

- Graphemeoptions the student is asked to fill in the missing letters of the word

- Clusteroptions the student is asked to select the appropriate chunk of letters
to create a word

- Sentencesthe student is asked to identify correct parts of sentences.

Evidently correct and distracting content is defined differently in activities of different
input type. For each activity two more attributase storedin JSONormat: the correct
function and the distractindunction. The defined functions have the following
attributes:

- Function determines the way to select correct or distracting content.

- Param used in case function attribute requires some input parameter to be
computed.

- Rest restrictions to apply to words. The restrictions imposed by the experts are
related to the position of the feature (target or distracting) in the word. The
values used are START and MIDDLE indicating that the feature occurs at the
beginning of the word pin middle position, that is neither at the beginning nor
at the end.

The function attribute may take the following values:
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Feature Indicates that words are selected from a single feature. This type of function
appears only for correct input.

FeatureList Indicates that words are selected from a set of features. The set of features

is given in the param attribute of th&SONepresentation. This type of function may

appear for correct and incorrect input. As described intlser Adaptation Component

when a set of features is used for distracting words, the selection takes into account
GKSGUKSN) GKSAS FSIF{ddz2NBa INB FOGAGS 2N y2i Ay

FeatureGroup This type of function appears only for distracting input. Here several sets
of features may be defined, and generalizes the previous type (FeatureList). The goal is
to select words uniformly from all sets, that is approximately the same number of words
per set of features. Thé&ser Adaptation Componergelects words from every set
separately, and the final selection depends on the desired number of words per set and
whether some set contains enough words or not.

List The List function appears for distracting options when generating content for Prefix,
Suffix, Grapheme and Cluster options. The available distractors are computed based on
the provided specification and then are stored as a list in the param attribute.

SentencelList This function appears only for inptype sentences and the param
attribute stores the ids of the sentenaesources that accompany this activity.

For example, the correct function

{

"function": "feature",
"rest": {"pos":"START"}

}

indicates that correct input is selected from the target feature of the activity and should
appear at the beginning of the selected words, and the distracting function

{

"function"; "featureList"”,
"param™:[257,258,259,260],
"rest”: {"pos""START"}

Indicates that distracting input is selected from features with ids between 257 and
260 and under the restriction that the feature appears at the beginning of the word.
Note that the target feature(s) of the activity are always excluded from distracting
content, that is an additional restriction is added by thser Adaptation Component
which excludes any word containing the specific features regardless of position.

The following table summarizes all combinations of functions and input types:
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Function Words Prefix/Suffix | Grapheme/Clustern Sentences
options options
Correct feature, feature List sentenceList
featureList
Incorrect featureList, feature List
featureGroup

Activities are further equipped with (a) an instructive question to display for the
activity, (b) a feedback sentence that could be displayed in case of erroneous response
and (c) a flag that allows us to deactivate or activate an activity. Overall, in the
infrastructure the following informatiofs storedfor activities:

- Activity id: the internal integer identifier

- Model id: the name of the Domain Model the target feature belongs to

- Feature id: the internal identifier of the target feature of the activity

- Game id: the internal identifier of the game

- BAFFAOdzZ Gy GKS AyGS3aISNI GrtdzS 2F GKS I O

- Input-type: the type of input used for content

- Correctfunction: the function for selecting correct input ¥ONormat

- Distractingfunction: the function for selecting distracting content #5ON
format

- Question: instruction sentence

- Feedback: sentence to display as feedback

- Enabled: Boolean flag indicating if the activity is enabled/disabled

9.4 Game Content

Game content is generated on the fly by tbeer Adaptation Componentvhen
(a) a teacher assigns an activity to a set of students, and (b) when an activity is selected
automatically after a request from the game application. Generated content is stored in
JSONormat along with a unique identifier (uuid). The details on #&0ONattributes
that form game content will be given shortly, when discussing the business logic of the
game server. Storing game content allows to reload content if needed, for example if a
student starts playing with an activity, stops before completinghd atarts over again
at another time. Additionally, assigned activities by teachers get the same content for
all students, allowing the teacher to better explain the activity in¢tessroom since all
pupils will be seeing the same input in the game application. Especially for assigned
activities, content generation becomes more efficient, since it is precomputed and can
be retrieved much faster than being generated on the fly. Binatored content could
allow, if needed, to precompute content for a fixed number of future activities per
a0dzRSY Q& LINE T AtlieSotowiGgaintarmatioryistored:2 y (1 Sy

- Content uuid: the unique identifier
- Game content: content for an activity ¥8ONormat.
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9.5 Words and Sentences

The D_Readtlarrate system makes heavy use of word and sentence resources.
Words form an appropriate child dictionary whose lemmas have been chosen carefully
by the linguist experts.The dictionary contains standard information, such as
syllabification, phonological transcription, graphespleoneme correspondence, word
length, etc. More importantly, each word is annotated with Domain Model information,
that is, all occurrences of linguistieatures of both Domain Models are annotated and
stored in the infragucture. The Greek child dictionasmployed by D REANARRATE
was developed andmplementedas a collaboration of theNTUAteam with the Uol
linguistic experts in the context of the iRead projethe dictionary lemmas and the
feature occurrences are stored in separate database tables, whdexing and caching
allow for efficient join searches. The dictionary is also availaldectbnary application
(Dictionary Web Applicationwhere authorized users may browse words that contain
specific features.

On the otherhand, sentences are resources that are used purely for content
generation. All information required to provide content for syntax activities is included
within a sentence resource. There are two types of activities related to sentences. In the
first one, a sergnce is displayed with an instructive question and the student is asked
to select a phrase from the sentence. The second type displays a sentence with missing
parts and the student is asked to fill in the blanks with the appropriate wivaifs a set
of options. The correct part of the sentence, or the correct and incorrect options for the
blanks have been fully determined by the linguist experts. For every syntax activity,
content is generated by one sentence resource, which is drawn fopool of 10
available sentences.

9.6 Assignments

As it is aleady mentionedactivities can be assigned to students by a teacher, or

there can be an automatic selection aftiviiesT 2 NJ I A G dzZRSy 1 Qa LINR FAf

content for assigned activities is stored in the D_RMadate system. Assignments
contain data related to activities being assigned to a specific profile, either automatically
or by the teacher. So, assignments are formed by asstgotdities. One assignment
may refer to many assignedttivities, while an asgnedactivity belongs toa single
assignment. When the student uses the game application and plays with the assigned

FOGADGAGASE 2F | ALISOAFTAO 4aA3yYSyis GKS

Aa Ffaz2 ad2NBR a LINIL 2F G§KS .modeé by SR
support the scenario where a student can restart an unfinished assigotty, a
Boolean value indicates whether the assigraadivity is completed or not. A similar flag

is used for the assignment, where an assignment is completed ifoahdif all its
assigneehctivities are completed.

For an assignmenthe following propertiesare stored

- Assignment id: the internal integer identifier of the assignment

- MA3ISaiSR oY GKS (SIFOKSNRa yIlYS 2N ydA
- PNRPFTAETS ARY GKS AYGSNYylLtf ARSYUGATASNI 27
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- Saairzy ARY
by the game application

0 K SwhaniadiRtiSs/franftiis ads@mert &re/usedl R

GCompleted: true if all its assignedlctivities are completed

For an assignedctivitythere are the following parameters

- Assigned activity id: internal identifier
- Activity id: the internal identifier of the activity that is assigned
- Assignment id: the internal identifier of the corresponding assignment

- {Saarzy

ARY (KS

alidzRSyidQa

a8aarzy

AR

o |

application

- OGontentid: the uuid of the generated content for this activity
- Completed: true if the assignedctivity is completed

For example, assume that a teacher makes an assignment of two activities (act
and act2) to two students (stel and std2). Then two assignments are created, one for

each student:

Assignmentl Assignment2
Assignment assl ass2
Suggested by teacher teacher
Student std-1 std-2

For each assignment two assigned activities are stored, one fdr astl one for
act-2. Note that both assigned activities that correspond to-h¢act2) have the same
content: contl (cont2, respectively).

Assignmentl | Assignmentl | Assignment2 | Assignmeni2

activity-1 activity-2 activity-1 activity-2
Assigned activity| assact-1-1 assact-1-2 assact-2-1 assact-2-2
Activity act1 act-2 actq act-2
Assignment assl assl ass2 ass2
Content id cont-1 cont-2 cont-1 cont-2

9.7 Business logic

Content generation takes place at the business layer. All required information that
needs to be fetched from the service layer is delegated to the corresponding service
beans. For a single activity, the activity information for content generation is vetlie

TNRBY

dKS 3rvYS

ASNISNI RIFGFol asz

GdKS

aalras 27

service and content resources (words or sentences) are fetched from the resource
engine. Then the adaptivity component makes a personalized choice for the tonten
resources that will be delivered to the game application. The game content is created,
stored and sent back. Recall that content generation for activities varies based on the
input-type of the content, as well as the correct and incorrect functions #dratused.
During thedesigningof the structure of activitiesthe goal was to include all required
information in a unified way, that is to have a simpl&ONstructure that can
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accommodate easily different specifications. Similarly, X8®Mtructure for content is
designed to comply with all mechanics used by the game application, to be simple and
as straightforward as possible to generate. TI&ONrepresentation of the game
content has the following attributes:

Questioy (GKAA A& GKS AyaidaNWzOGA@S ljdzSatrazy
jdzSaidAzy 2F GKS &St SOGSR afpeadwedS oAy OF
- Context this attribute is present only in games where there exist blanks that the
student must fill in. It is used to display either a word with missing parts or a
sentence with missing words. It iS&ONarray of string primitives
- Options AJSONarray of available options stored as string primitives
- Correct AJSOMrray of integers indicating the indices of correct options
- Feedback (0 KS FTSSRol Ol adu2NBR Ay (0KS | OGAGAADG
resource.
- ResourcesISONrray holding information about the resources used for content.
For each content resource its il stored(the word or sentence internal unique
identifier), the internal identifier of the Domain Model feature the resource was

AAAAA

aSt SOGSR T2NE FYyR I OKINIYOGSNRT FGA2y 27

C2NJ g2NR fS@St TOUGAGAGASASY it NgPaz2dzNDOSa
Gg2NRaé¢ R2 y20 LI Lz | { Styp€s2i¢. prefie/suffix optigris,f S | f f
grapheme and cluster options, use blanks where the target feature occurs.

In the following example, the corresponding activity is of inpud LIS & g2 NRa € Y

{ "questiorbeJ’]‘h<BVB <WVI:$‘I 'V‘ VBC'/\V,/\ h = A
"context":[],
"feedbackh Ybp = “F «h ol X
"optionsh Y wh ¢ T4 hS¢* B3I h ¢ " A’ hIhS <, _h T hRKHhTH
"correct™: [0,1,5],
"resources"]
{"resourceld":7032,"featureld":251,"type":"WORD"},
{"resourceld":7020,"featureld":251,"type":"WORD"},
{"resourceld":6436,"featureld":2%"type":"WORD"},
{"resourceld":&32,"featureld":252,"type":"WORD"},
{"resourceld"5703"featureld":252,"type":"WORD"},
{"resourceld":6975,"featureld":251,"type":"WORRD"

}

The context array is empty and all selected words, correct and distracting, are
AyOft dzZRSR Ay (KS G2LIA2yaé¢ |GOGNROGdzS® ! Y2y 3
correct, thatiswordgy ~ ¢~ ~ 1 0 ¢ "ahdb b ¥ D “EaAcK wyd in the options array
corresponds to a dictionary word in the resources array. The wprd® =~ ~ isthé& ' h
word resource with id 7032 and was selected for target feature with id 251. The word
" 7Y 7 "4 the word resource with i@532 and was selected for distracting feature
252.
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The next example demonstrates content for an activity of ispud LIS & 3-NI LIKSY S
2LIA2Yy & o

{ "questorb Yhn ' h <8 vs h >, h 427 h>>h h 4t h Ah
"wmwbvwbwabwab be_'beq"bGZ
"feedbackh Y bp ' hi h " s vhah A <wyv' Sh' s hA
"options:.wbh ¢ bXb bXb<hXIb~ bBZ
"correct": [1,3],
"resources"]
{"resourceld":7202,"featureld":249,"type":"WORD"}

}

For this activity a single word resource is selected, namely word * " Wwith "
word resource id 7202 and targeting feature 249. The target feature is about cluster
=" at the beginning of words. In order to computentext,the feature occurrenceés
replacedwith blanks:" " _“¢ " " and then use the syllabification of the target word
to split into blanks and syllable part{§ oot ML With respect to options,
correct choices are letterp "~ @ndb . I_T)he other two options are randognkelected
FNRY GKS fAald 2F RAAGNIOGAYy3 2LJaA2ya 3IADSY

In appendixthere areexamplesavailablefor all inputtypes defined in the game
server activities.

9.8 API endpoints

We give a brief description of the API endpoints that are usgdhe game
application

9.8.1 Get Next Assignment
[api/game/assignments/{profileName}?limit={limit}

Used to get a specific number of activities with personalized content for a given
profile. The limit parameter is optional with default value three.

The Adaptivity Component is responsible for choosing the requested number of
FOGABAGASE 6AGK LISNE2YFfAT SR O02yiSydoe Ly
assignments are first checked. If there exist teacher assignments that are not completed,
the oldeg one is selected. As the assignment is not completed it contains assigned
activities that are also not completed. Hence the system selects the first uncompleted
assigned activities with their already generated content. Note that the assignment may
have faver assigned activities available than the number requested. In this scenario the
service will report fewer elements and will not mix activities from different assignments.

If all teacher assignments are completed (or if none exist), then the oldest atitboma
assignment that is not completed is used similarly as before. Finally, if all assignments
are completed (or there exist no assignments), a new one is created with the desired
number of activities. The adaptivity component selects the target Domain Mode
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FSIidzNBa FTNRY (GKS aiddRSyidiQa LINRPFTAESE GKS O
for content generation.

The responsedSONconsists of a single attribute namédssignments'and is a
JSONrray ofJSONbjects each representing an assignment. IB®Nepresentation
of an assignment contains attributes related to the assignment data stored in the system
6FraaAiradyYSYUyYARE &aSaaiz2zyyPyARI O2YLX SGSRX LINRT
a JSONarray of the assignedctivities with content. Each assignadtivity is
represented with attributes related to its data stored in the system
("assigned_activity _id™"assignment_id"'session_id,""completed"), attributes related
to the underlying activity"game", "parameters’, "activity _id") and attributes related to

the generated content"€ontent id", "data"”). To better illustrate the response, an
exampleis provided where one assignment with one assigrettivity is returned

{

"assignments™: [
{
"assignment”: {
"assignment_id": 17,
"session_id": "d8f717ch7444cfe-b6532cd082f8a46b",
"completed": false,
"profile_name":{profileName}
2
"activities": [
{
"assigned_activity id": 23,
"assignment_id": 17,
"session_id": "d8f717cth7444cfeb6532cd082f8a46h",
"completed": false,
"game": "bridgyptian”,
"parameters"; {
"correct": 1,
"incorrect™: 2,
"choices™: 3,
"fails": 1
12
"activity_id": 21,
"content_id": "d4fe513e945040ee-bf58-48bb3bf7f034",
"data": {
/l[game content
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9.8.2 Send Activity Ended Report
[api/game/activityEnded/{profileName}

Used to update competence and-8@ 1 f dzZ §0S a0 dzRSy G Qa LINRFAS
given gamdogs. The ganmdogs posted with the API service contain an arrayS®ON
2025004 O0dzyRSNJ FGONROGdzGS Gl OGUABGAGASEAE O GKI

a)d aaA3IySR! OGAGAGRLR:Y OF ¥ctiviySanddes SR (1 2
assignment
by aS@SyGacy |y INNIe& 2F 3ILYS S@Syia

The last event reports whether the game was completed successfully, with failure
or if it was aborted:

{
"actionType": "SUCCESS",

"timestamp":...
Ly OFasS 2F Tl Af dzZNB | (FAKKG dzyR & IFO il KBy & & iR &
O2YLX SGS GKS 31 YS:T Al KlFIa @l fdz2S a9 -L¢E D

All other events (except for the first one) report some user interaction, either a
correct choice:

{
"actionType": "ANSWER",
"result": "CORRECT",
"details": 2,
"timestamp":...

}

Or an incorrect one:

{
"actionType": "ANSWER",
“result": "CORRECT",
"details": 0,
"timestamp": ...

}

¢CKS AGRSGFAT&E LI NFYYSGSNI AYRAOIFI(GSa GKS Ay
array of the game content.

The system parses the game log and keeps the correct and incorrect options
selected by the student. In order to compute the new competence of the involved
profile featuresthere aretwo cases: when content is generated for an activity of input
08 LIS &g 2 NRafist caddithy Ritterdzase, which is more straightforward. In
this case, there is exactly one content resource (either a word or a sentence) that is
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associated with the target feature of the activity and the game parameters allow for at

Y2al 2yS AYyO2NNBOG OK2AO0S® LT GKS OGA@GAGE
(this assignegctivity will be again available the next time the user uses game

application). Otherwise, the number of questiossncreasedor the target feature by

M® ¢KS ydzYoSNI 2F O2NNBOG lyasSNB Sljdz2ta n
F OGA@AGE SYRSR gAGK a{!//9{{¢ ItheRctvitKk SNE A a
SYRSR 6AGK a{!//79{{¢é YR TSN AyO2NNBOl I y3

For the case where the activity isof inpiute LIS a6 2NR&a£¢> AT GKS I
G9-L¢¢E¢ GKSNB A& y20KAYy3a (G2 dzLJRFGSDP hiGKSNB A
the array of correct content responses and the array of used resource&sn be

identified (a) the features used for correct input and those used for incorrect input, (b)

the features for which the student gave correct answer and those for whielstudent

made mistakes. For every feature used for correct input the total number of questions

is increasedby 1, and if the user correctly identified it, the number of correct answers is

also increased by 1 (0 otherwise). For the features used for distracting input, their total

number of questionss increased @ ndpd® LF GKS T OGAGAGe SyRSI
will be recordedon the distracting features, i.e. their number of correct answesnsot

increased. Otherwisghe number of correct answelis increasd by 0.5 only for those

distracting features that the user did not select.

In the following table the case of three optioage consideredwhere the first one
is correct, and the other two are incorrect. In the first scenario the user selects only
option 1, in the second onthe studentselects options 2 and 1, and in the third fails by
selecting options 2 and 3.

SUCCESS SUCCESS FAIL

0 errors 1 error 2 errors
1stfeature guestions +1 guestions +1 guestions +1

correct: +1 correct: +1 correct: -
2ndfeature | questions +0.5 guestions +0.5 guestions +0.5

correct: H0.5 correct: - correct: -
3rdfeature | questions +0.5 guestions +0.5 guestions +0.5

correct: +0.5 correct: +0.5 correct. -
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10Core I nfrastructure API

ThisChapteroutlines key user flows and provides information about the available
API.

10.1 Example User flows

In this Section, some basic flows will be described in detailorderto illustrate
how the system components interact with one another, as well as how each action is
authenticated and authorized throughothie Narrate system.

10.1.1 User Authentication and Authorization

This flow is the most important since every action inside the Narrate system
follows these steps.

¢KS dzaSNDa FANRG | OlGA2y AtyfoughadspedfiS 6 | LILIE
application After clicking the login button in the browser, a request is sent to the server.
The application must verify that the user does not have an active session in the open
browser. If no active session is found, the user is redirected to the Keycloak login page
where they can securely enter their account credentillthe credentials are valid, the
application receives an authentication code, which is exchanged fex token. This
token contains: a) the access token, b) thember of seconds in which it will be alive,
c) the refresh tokenandd) the number of seconds in which it will be alilée access
G21Sy Fftft2ga GKS | LILIX A Ol iardd2ajidatel iptheN®edl ik S3S
authorized to access the application (based tbeir role). Once authenticated and
authorized, the user is redirected to the main page.

V) Carasee o
|" "-L_'| | | ]
e | )
L i i N (777577 o]
User Application Keycloak Infrastructure
= ! = API
|
Login / Get Access Token
H i
———~Access app from browser—— '
——Check for exisling session—® !
; 4——no alive session
#4—Redirect user to login page——
]
Provide credential ; !
i «———authenfication code———,
]
request for token————»—"
- provide token
preerequest for info by token-—-- :
—provide user's details
verify that user is authorized to accéss app
] ]
«—Redirect user to main page— : log action of successiul login—»—
]
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If the application attempts to communicate with the Infrastructure APl and detects
that the user's access token has expired, it will automatically attempt to refresh the
token first. To refresh the token, the application sends a request containing the mefres
token to the Keycloak service. If the refresh token has also expired, the user will be
NERANBOGSR (2 VY SreddthehticiteQfihe feRelnigken lisistll Salidii 2
Keycloak will issue a new access token along with a new refresh tokaning the
application to continue functioning without requiring the user to log in again.

S 3 (22001 <
L ) Arrrry s
1_}] [U ' !
L o . (F77FrT 3]
User Application Keycloak Infrastructure

API

Refresh Access Token

T
——Access app from browser—— '

; Check the existing session—»—
«4—alive session - expired token———;
«——provide refreshed loken————,

f——Allow user to continue———
i

If the user requests to log out from the browser by clicking the related button, the
application sends a request to theeycloak servicavith the current access token to

deactivate the specific session. Afterward, the application clears the browser session

and deletes therelated O22 1 ASad CAylfftes GKS dzaSNJ A& N
landing page, completing the logout process.

] (I | |
; | |
T Ah, (rrrris s
Application Keycloak Infrastructure
] ]
! ! API
i ] i
] ] ]
] ] ]
i | 1 |
——request Logout from browser—w— i i
~---reguest logout the session—— ! E
| i
clear related session !
) . e '
—verify logout action——— 1
] ]
! !
clear session coockies H |
‘a ] i
-—Redirect user to landing page—— : log aclion of successful logout—3 !
i
]
]
]
1]

If the user performs an action in the browser that requires the application to
communicate with the Infrastructure API (e.qg., to retrieve data), the application first
checks the browser sessiofif. the access token has not expired (otherwise, the
application follows the refresh token flow), it sends a request to the Infrastructure API
along with the access tokefhe Infrastructure service sends a request to the Keycloak
to validate the received access tokéfthe token is valid, it then sends a seconduest
G2 NBINARSGOGS (GKS dzaSNna RSGFAfT&a oFasSR 2y
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Infrastructure service verifies whether the user is authorized to access the endpoint and
if they are permitted to proceed with the requested actio®nce the request is
authenticated and authorized, the Infrastructure servip®ducesthe corresponding
response and sends it back to the application. The application then sends the data to
the browser to display it to the user, either by providing a direct response or by
redirecting the user to a new page populated with the received data.

i freser o
Jyt . | .
User Application Keycloak Infrastructure

API

Call APl with access token

v
]
action >

i
]
T Check the exisling session—®, i
]
]
]
]

«——return alive session .
)

i
—equest o endpoint - provide access token »

: «—validate token———
———tokenis valid——

i oA——request for info by token-——
provide user's defails—»

i

]

i —
verify that user is authorized to access endpoint

ff———send respons
«—display data based of action—

10.1.2  User Get Next Assignment

The user logs into the Game Web Application (as previously described) and, with
an active session, starts a new game. The browser then requests activities and content
needed to build the game scene. Using the active access token, the application retrieves
GKS dzaSNna RSGFAfa FTNRY YSeot2F+r]1 FyR aSyRa
/api/lgame/assignments/{profile_name}, where profile_name is replaced with the user's
details) with the access token included in the request header. The Infrastructivieese
validates the incoming request by communicating with Keycloak, retrieves the user's
details to authorize the request, and gathers the necessary user informatiprotiuce
the response. Since the request is both authenticatadd authorized, the service
searches for existing assignments or creates a new one automatically. For the selected
activities, it generates the necessary personaljzatl adaptive contentFinally, the
service sends the response containing all the required data to the applicatihich
forwards it to the browser. With this data, the browser constructs the corresponding
game scene, and the user can proceed to play the game.
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l;u } 1 _"| & }‘:‘!
) | ]
L 8] J = LJ srrier o
User Game Keycloak Infrastructure
Application : API

Login / Get Access Token

Call APl to get next assignment's activities for game

[ []

——equest for activities——»— i i
r———Check the existing session—», . i

! & return alive session—— i

—-egquest for info by token-——-¥ i

i

]

)

i

—provide user's details———
]

=—==GET fapi.l’gamei‘as-signmentsh{pruﬁlé_name} - provide access foken———m—
: o—validate token———
i ——————token iz valid——®
«——request for info by token

; provide user's details—®

i La——
verify that user is authorized to access endpoint
[ |_b

i
]
—

find oldest not compleie'd or produce new user's assignment
]
i
]

- Lo |
for the assignment’s aclivities create content
" il

s———5end response
<«#—display data based of action—

—
build game scene in the browser
‘_l

10.2 Infrastructure API

The detailed API is available onliree the following link [ttps://dread-
narrate.gr/narrateinfrastructure/swaggetui/index.ntml#/). It is also available in the
Appendix Chaptet9: Infrastructure API
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11Game Application ( Games)

The Game web application is available at the addrddfps://dread-
narrate.gr/narrategames/ Alternatively, through the main page of the project, at
https://dread-narrate.gr/ at the tab of applications there is a link to the Game
application.

In order to log into the application, credentials of the student account should be
provided from the administrator users to the students.

f}‘g s National and Technical University of Athens : Lab AARG * University of loannina : Lab of Linguistics

I <A 2 @ THE D_READ NARRATE PROJECT & LOGIN

About Narrate Games

H xopprpia épaye _ TAJENKE. « Help our hero in his adventures, to overcome all
obstacles.

* Use the boat to pass the river.

¢ Fly of the lava valley.

« Pass the cave fires over the bridge.

« Pass through the magic maze.

« Jump over the lake with the floating barrels.

V\

Supported by the Hellenic Foundation for Research and Innovation (H.F.R.l.) under the "2nd Call for
H.F.R.l. research projects to support faculty members & researchers and the procurement of high-
cost research equipment grant” (Project No 014951)

At the landing page, it is possible to login through the available buttons. By pressing

A 2 L A X

W[ 23aAYyQ o6dzid2y> GKS dzaSNJ A4 NBRANBOUSK
2dzy i Qa ONBRSYGALFfaod

GdKS
eYe)

DREAD NARRATE REALM

5ign in to your account

Username

game_test 2

Password
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If the user is not a student (not proper role), the ugell not be able to access the
application and will be redirected to an error page. If the user passes valid credentials
and has an account withstudent role, the login process will be completed successfully

A > s A x

YR Ad NBRANBOGSR (2 (GKS Wl 2YSQ LI 3AS Ay KA

User account details

Username

Email

First Name

Last Name

The logged in student at the end of each session should log out from the application.
Ly 2NRSNJ G2 f232dzis GKS dzaSNJ KIF&a G2 LINBaa
right. Also,F N2 Y (GKS (2L YSydz 6KSNBE Aa GKS 2LJiA2y

I < A s @ THE D_READ NARRATE PROJECT oo LET'S PLAY & LOGoUT

11.1 Game Library

The game application is a web based application, which is running on the client
AARS 02y (KS dzaSNDa oONRgASNLP® ¢KS asSft SOGSR
mini-games is the Phaser.jgtips://phaser.io/). Phaser is an opesource JavaScript
framework, lightweighted, compact and very well performed especially for 2D games.

Phaser provides a collection of objects and methods to create, manage and make
the game interactive. Each game could create different scenes and with the proper logic
move among them. For example, in the Narrate game application, the starting scene is
theW[ 2F RAYy3 LI 3ISQ FTNRBY gKAOK oFaSR 2y GKS NB
the user will move to the corresponding migame scene.

Phaser provides mechanisms to load images, sprites and sounds and place them in
the scene, add movement either synchronous to actions or time based actions. Also the
Phaser framework contains a powerful physics engine, which could be used to create
interadi A @S 3L YSad [Fadfe Al LINPOARSA AyLlzi f A3
mouse clicks, mouse movements, keyboard inputs etc.

11.2Mini - Game Design

The base design of every mgmame of the Narrate system follows the same base
pattern. More specifically each migame has:

1 The exit button, at the top left, which allow user to exit the game.
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1 The info button, at the top left, which allow usd¢o see the game
instruction (how to play the corresponding nigame).

1 The question text, at the top middle, which refers to the specific activity
the user has to answer.

1 The remaining errors the user coutthkebeforelosethe game, at the top
right. A heart is removed after every wrong answer of the user.

1 The feedback cloud message, at the middle, which displays a feedback
message which could help the user to answer correctly the activity.

1 The game options / answers, based on the ryauine in different places at
the available places.

| J—J kﬁmﬁs HOVO OUCIAOTIKG EVIKOU apIBHOU, 6TTwG o1 Aégeig QIQ 11
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11.3Mini - Games

For the Narrate project there are currently five mgames. Each one has different

mechanisms in order to support the linguistic game specification. A base scene has also

0SSy RSOSt2LISR Ay 2NRSNJ (12 -¢game8S || WONARISQ

¢CKS FLIWX AOFGAZ2Y OFy (NI O] GKS dzaSNRa
with the minkgame. These tracked actions are crucial for the system, in order to validate
0KS dzASNJ YR LINRPBQPARS LISNBR2YIFfAT SR bryR
with each minigame, the application tracks the following events:

1 The event of game started (the moment that the rgame started,
tracking the time and which migame was).

1 The event of game ended (the moment that the rmaime is either
completed or the user exited from the migame by pressing the
corresponding button, tracking the time and the resybUCCESS / FAILED
JEXIKoF &SR 2y GKS dzaSNRAa yagSNBRO D
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1 The event of the user pressed the info button to see the rgame
instructions (the moment that the user pressed the button).

1 The event of the user selected an option to answer the given question (the
moment that the user provided the answer, the result if it was correct or
wrong, the selected option details).

The developed scenes are the following:

Loading Page
River Boat
Magic Maze
Barrels

Cave Bridge
Air Balloon

= =4 =4 4 -4 -9

11.3.1 Loading Page

¢CKS W[2FRAY3 tI3SQ a0SyS LINPOABsaEs 'y Ayl
This scene provides the necessary time to retrieve the game content from the
Infrastructure API (if there are no already retrieved and not played activities). In order
to make the request to ask for content from the system, the user should press a button
(as shown at the imagdxelow). This step provides a way to the teacher to control the
students on the classroom.

On the other hand, if the application has already retrieved, from previous request,
activities which the user has not played yet, the user pass through the scene and move
to the next one directly (while the user sees the imagéow).

Each mini game has always two buttons, at the top left side. The first button is the
exit button (imagebelow), which allow users to exit the game and return to the main
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page of the Game web application. When it is pressed, a panel appears over the screen
(while the user cannot interact with the game components) with two available buttons.

¢CKS Wb2Q odziti2ys gAff NBGdzZNY GKS dzahS NI (2
W SAaQ odzildz2yz gAtf Ot2asS GKS 3AFYS FyR NB

is the information button (imagéelow), which allow users to view the instructions of
the corresponding migame.

11.3.2 River Boat

C2NJ GKS Wwhdang thé usé helpiheYidro/td move the flour bags to
the right side of the river. For each answer the hero will move the flour bag on the boat.
But only if the answer is correct the boat will reach the right side and unload the bag to
the lighthouse.

The game provides three to six options, with the form of flour bags, which are
possible answers to the given question. Only one of them is correct. The user is allowed
to give one wrong answer, without losing the game. The user in order to select an,option
has to click (or tap) on the corresponding bag and afterwards the game will validate the
answer. The mirgame mechanisms are available through the information button which
aK2ga GKS 3FYSQa AyailiNHzOGA2yaod

o YPAMMATA TTOU AEITTOUV YIQ VO CUUTTANPWOEIG T

MI (IS e

\J
MdTnoe Tavw oTo KOuTi, TO OTToi0 TAIPIGLEI OTNV EPWTNOT, YIO VO
BonBéroeig Tov fpwa Pag va To TTEPATEl aTTd TO TTOTAWI.

H Koppwrpia épaye _ TTAUBNKE.
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a
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If the user selects a wrong option, the hero will try to transfer the corresponding
bag to the right side, by the boat will slowly sink. The hero will return to the left side of
the river, while the previously selected bag will be removed and a heatievitmoved
to indicate that the user has one less wrong answer to do without losing thegame.

Also a feedback about the question will be displayed (if the activity has any), inside a
cloud at the middle of the screen, to help the user. If the userdieesady used all the
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available hearts (wrong answers) the game ends with the result of failure for the specific
activity.

A1GAege Ta ypAUHATA TTOU AEITTOUV YIA VO CUUTTANPWOEIG TN AEEn @

AOTpwosk.
ANO_woe /

AiaBaoe {ava tnv A£gn kan deg
av gival owoTh.

If the user selects the correct option, the hero will successfully transfer the
corresponding flour bag with the boat. A celebration message will be appeared with the
star image and a cheer sound will be played. After a short time, the user will return to
0KS W[2FRAY3 tI3SQd

._-T'EL‘

L Ai1dAese Ta ypdupaTa TToU ALITTOUV yia va GUPTTANPWOEIG T Aégn @
uill OTTOVOUAIKO.

_oVOUAIKO

= i
//\\v e
11.3.3 Magic Maze

C2NJ GKS Wal Hdmd, the luderSh@lips Yh# Yieko to navigate himself
outside the maze. For each answer the hero will try to move closer to the exit. But only
the correct answers move the hero to the correct direction.

The game provides a set of options (the number of options depends on the
activity), with the form of papyrus, which are possible answers to the given question. In
word based activities five of them are correct, while in sentence based activities the
numberof correct answers varies. The user is allowed to give at most five wrong answers
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without losing the game. The user in order to select an option has to click (or tap) on the
corresponding papyrus and afterwards the game will validate the answer. The mini
game mechanisms are available through the information button which shows the

31 Y $€réctions.

LSS S R RN M

Marnoe mavw oTIg AEEEIG, o1 oTToiEG TaIPIGJOUV OTNV EPWTNOT, YIa VA
0odnyroelg Tov Apwa pag va Byel améd 1o AaBupiveo.

If the user selects a correct option, the corresponding papyrus will be colored as
AINBSY YR (KS KSNR gAff Y2@S G2 (GKS O02NNBO
hand, if the user selects a wrong option, the corresponding papyrus will be colored as
NEBERZ GKS KSNB gAaftt y2i Y208 (G2 GKS YIIl SQa
that the user has one less wrong answer to do without losing the-ganie. Also a
feedback about the question will be displayed (if the activity has any), insideic ato
the middle of the screen, to help the user. If the user has already used all the available
hearts (wrong answers) the game ends with the result of failure for the specific activity.
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AEgeIg 6TTWG GvBpwTTOG,
padnTig, wopTa, dEvTpo eivail
OUCTINOTIKA EVIKOU apiBpoU.

LF GKS dzaSNJ FAYR&a Iff GKS O2NNBOG 2LIA2)
celebration message will be appeared with the star image and a cheer sound will be
LX F8SR® ! FOSNI I aK2NI GAYSTE GKS dzaSNJI gAff N
1

11.3.4 Barrels

C2NJ 0KS WYgamaethalderzh€lps 1 hérb to pass the lake by jumping on
the barrels which float on the lake. When the user fills all the gaps (the missing barrels),
the hero will jump on every barrel in order to reach the other side.

The game provides three to six options, with the form of wooden barrels, which
are possible parts that fill correctly the given word. The gaps of the word could be one
to three, based on the question and the context. The user is allowed to give one wrong
answer without losing the game. The user in order to give an answer, has to click on and
drag (or tap and drag) the corresponding barrel and release it over the blank place of
the answer. On the release action, the game validates the answer, if it is thecto
option on the correct position. The migame mechanisms are available through the
AYF2NNIGA2Y odzit2y ¢6KAOK akKz2ga GKS 3ILYSQa A
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TO CWOTA YPAUHaTa yia va @Tiageig Tn Aégn oma

UpE To BapéNl 0To CwWaTO onpEio, To OTToio TAIPIAJEI OTNV EPWTNGN Kal
010 KEVO, yia va BonBroEig ToV fpwa Pag va TTEPAcel To TIoTAW.

If the user fills a gap with an incorrect option, the barrel will return to its initial
place. Also a heart will be removed to indicate that the user has one less wrong answer
to do without losing the mingame. Also a feedback about the question will ptayed
(if the activity has any), inside a cloud at the middle of the screen, to help the user. If the
user has already used all the available hearts (wrong answers) the game ends with the
result of failure for the specific activity.
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o

/

ﬂ 0 A1dAege Ta CWOTA ypAUHATA YIa VA QTIAEEIS TN Aé§n OoTTavAKI.

AigBaoe §avd Tnv AEEn kai deg
av gival cwoTn.

If the user fills a gap with a correct option, the barrel will take the place of the gap
(placeholder barrel).

ﬂ 0 Ai1dAege Ta CWOTA ypdppara yia va @TIASEIS TN AéEn oTravaki.

Qo

When the user fills all the gaps with the correct barrels, the hero will jump on the
floating barrels and reach the right side. A celebration message will be appeared with
the star image and a cheer sound will be played. After a short time, the useetuiihr
G2 0KS W[ 2FIRAYy3 tI 3ISQo
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I:Ll 6 Ai1dAege Ta CwWOTA ypdupaTa yia va @TIAEEIG TN AéEn oTTavdki.
i

O

11.3.5 Cave Bridge

C2NJ 0KS W/ |-gaBe, thaTseR BeBp<xhe Yidro/td pass the fires. When
the user fills all the gaps (missing tiles), the hero run on the bridge and reaches the right
side.

The game provides a set of options (the number of options depends on the
activity), with the form of tiles, which are possible parts that fill correctly the given word
or sentence. The gaps of the word or sentence could be one to three, based on the
gueston and the context. The user is allowed to give one wrong answer without losing
the game. The user in order to give an answer, has to click on and drag (or tap and drag)
the corresponding tile and release it over the blank place of the answer. On theeelea
action, the game validates the answer, if it is the correct option on the correct position.
The minigame mechanisms are available through the information button which shows
GKS 3AFrYSQa AyailiNdzOGAzyaod

2 <€& TN owoTn KAartdAngn yia va @riageig Tn A€gn Biao~,

2ZUpE TO KOUUATI OTO CWOTO CNEIO, TO OTTOI0 TAIPIAJEl OTNV EPWTNAN
Kal 07O KEVO, yia va BonBroEIg ToV pwa HAG Va TTEPATEI TIG QWTIEG.

1 2 e e )
=
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Ai1GAege Tn owoTn KatdAngn yia va @riageig tn Aégn Biaoog.

B [

If the user fills a gap with an incorrect option, the tile will return to its initial place.
Also a heart will be removed to indicate that the user has one less wrong answer to do
without losing the minigame. Also a feedback about the question will beldiged (if
the activity has any), inside a cloud at the middle of the screen, to help the user. If the

user has already used all the available hearts (wrong answers) the game ends with the
result of failure for the specific activity.

A1dAege Tn owoTr KatdAnén yia va @riageig Tn A&gn Biaocog.

j AldBaoe §avd Tnv Aégn kai 5eg |
" av gival owoTh..

[0

JSLLLUN SIS

If the user fills a gap with a correct option, the tile will take the place of the gap
(placeholder tile).
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Ai1dAege Tn owoTh KAatdAngn yia va eriageig Tn A€gn Biaoog.
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When the user fills all the gaps with the correct tiles, the hero will run on the bridge
and reach the right side. A celebration message will be appeared with the star image
and a cheer sound will be played. After a short time, the user will return t&the2 I RA y 3
tF3SQd

11.3.6  Air Balloon

C2NJ 0KS W! igslihe, thefu$el HelgsQhe Wekoytdi drive the air balloon
and reach the final destination on the right side. When the user finds all the correct
options, the hero will reach the right side with the air balloon.

The game provides a set of options (the number of options depends on the
activity), with the form of balloons, which are possible answers to the given question.
Five of them are correct. The user is allowed to give at most five wrong answers without
losingthe game. The user in order to select an option has to click (or tap) on the
corresponding balloon and afterwards the game will validate the answer. Theyamme

YSOKFYyAaYa IINB F@FAtlIoftS GKNRBdAAK G§KS Ay TF2N

instructions.
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Marnoe mavw oTig Aégelg, ol omroieg Taupidfouv OTNV EpWTNON, Yia Va
BonBroeig Tov pwa pag va odnyroel To agpdoTaTo OTNV ATTEVAVTI

If the user selects a correct option, the corresponding balloon will be colored green
and the hero will drive the air balloon towards to the destination. On the other hand, if
the user selects a wrong option, the corresponding balloon will be coloreddashe
hero will not move and a heart will be removed to indicate that the user has one less
wrong answer to do without losing the migame. Also a feedback about the question
will be displayed (if the activity has any), inside a cloud at the middleeo$theen, to
help the user. If the user has already used all the available hearts (wrong answers) the
game ends with the result of failure for the specific activity.
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AEgeig 6TTWG digbveig, digdvr),
Selwv gival eTTiBETA
TTANBUVTIKOU apiBpou.

If the user finds all the correct options, the hero will reach destination on the right
side. A celebration message will be appeared with the star image and a cheer sound will
0SS LXIFE@SRd® ! FUSNI I aK2NI GAYSSES GKS dzaSNJ oAt
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12Assesshemptl i c@¥aromeni ng)

The assessment application is a wedsed application, that is built with Vanilla
JavaScript an a language assessment tool designed for stusleefiore their first use
of the D_READIARRATE software.dhables teachers to evaluate students' language
abilitiesand allows the system taitializetheir profiles andclassify theninto two levels,
based on their linguistic skills

12.1 Access Application

The assessmentapplication is available ahttps://dread-narrate.gr/narrate
screening/or can be accessed through the main website of the D_RENRRATE
software fttps://dread-narrate.g) under the tab Applications. To log into the

F LILX AOF A2y S GKS dzaSNI Aa NBRANBOGSR (G2 GKS
and is authenticated through the Keycloak software.

O € C % dread-narrate.gr/narrate-screening/ * 2 & @

&% - National and Technical University of Ather }«u nnnnnnn tyof\ nnnnnnn Lab
Lab AARG

DREAD NARRATE REALM

Kave Login yia va

Q EEKIVIOELG TO
ﬁ ﬁ €pWTNHATOAGYLO

ion (H.FR.1.) under the "2nd Call
rs and the procurement of
roject No 014951)

The evaluation of the students is based
2y (62 SRdO! u>\2>fl f I—
r1<<'/\‘¢ﬁ 11N YRZ ‘Cﬁ
111 NI exKlikity designbdb classify aiece piphloviaya
students intolinguistic levels. Both books ﬁ naigelq
are graded on a scale of 0 to 45, with 4 Q a
being the highest possible scorénce
logged in, the user can choose through th
main page of the application one of the two
02214 bk, >'<" 7 > <<’ A'Sh gubk bk, > <"
student/user has already played a book, then the corresponding button is disabled. That
way, students can take each test only once in the evaluation process.

AG pAf00upe EAAnVIKA Il

12.2 Profile Initialization

{ GdzRSyYy (1 4 Q LINE ®iwb Giffererit iNiilizatighAelielbasedioithSiR
scoresand based on their linguistic modet SOF f f GKIF X &addzRSydaQ LI
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acopy of the corresponding modelwhere they can unlock/activate a node if some
prerequisites are satisfiedror example, in th&ingle Language Greek Domain Medel
the prerequisites in the following figure apply, where the no@keonology 2gets
activated if the student completes 30 activities of Phonology 1 with 60% accuracy.

SeeChapters: Domain Models and Profildsr more details orDomainModels.

60/80%

60/80% % Syntax 1

60/70%
30/60%

30/60%

Syntax 2 60/70%

60/80%

30/60% 30/60%

Morphology 4 sorsese—> [ Syntaxa |

30/60%

60/80%

{GdRSY (G &8Q LINPTFAESE INB AYAGAFIEAT SR 61 asR

1. Initialization Level 10nly the nodé’honology is unlocked as if the student has
not made any progress in the modéhat is, has completedero activities.

2. Initialization Level 2For students in the Single Language Greek Domain Model,
the nodePhonology is unlocked as if the user has played 30 activities with 60%
accuracyAs a result, the edge from Phonology 1 to Phonology 2 is satisfied and
the node Phonology 4s also unlocked.

Similarly, ér students in the Double Language Greek Domain Model, the node
Phonology s unlocked as if the user has played 40 activities with at least 50%
accuracy. Nodehonology 4s also unlocked.

¢CKS OflFaaAFTFAOIGAZ2Y 2F GKS &aiGgaB®Ipwisa Q LINE F)

a) Forl B , >' <" 7 > HK a student'score§8 br below,rthEir profile is
initialized tolnitialization Level 1If they score abova§, their profile is initialized
to Initialization Level 2

b) For( g , >' <" 7 > f a sjudent seofe®9or balow Lthegir profile is
initialized tolnitialization Level 1If they score abov9, their profile is initialized
to Initialization Level 2

If a student completesnly one of the two bookstheir level is determined solely
by the score they achieve in that book. However, if they comptetdn books their
profile is initialized at the lower of the two levels determined by their sco(Esr

Page 79



PUBLIC D6FINAID_REAINARRATE SOFTWARE Dt

SEI YLX S AT (KSe& &402NB 16208 oy AYy 1B, >'<
TALS

>t <" Y >8 <<’ A StillinitializédomitialiZgt®ri Level JNE T A A a
wh* > g, >"<"° 7 >8 B >" <" 7 > n<
0-19 . Initialization Level 1
50.38 Initialization Level 1
3945 Initialization Level 2 Initialization Level 2

12.3Question types

Each page of thiest corresponds t@nexercisejuestion for examplean exercise
with four questions takefour different pages:f the test Additionally,exercises belong
to three differentchaptersd ! Y RSNE G F Y RAY 3 20F g NRAG' G Sy fny’yha’d_zl-
t "+ 7 . nox aj )/BrﬂNJig{Elyszaﬁél BET . hACT T <Y no
DN} YYIFN 6dm h>>h " C"noo

The material othe books is not stored in the database buta separate Excel file
Bothfiles are separatelparsed exactlpncewhen the application is deployed. For that
purpose, adesignatedparserhas been createdwhich takes as input the Excel file and
is responsible for buildinthe Java objectswhich will be lateused by the application
Four kinds of questionare supported

1. Selection questionsThe student is given some text atod audio andis asked to
choose the correct answer out of a set of optioke options can either be image
options or text.

H“Pfise typa: AKOUC’F TO0LG 8}“7\6\’0“C- Tava MdPaoce To Keipevo, Metd, andvinoe oTig EPWTHCELS TTOU

axoveeLg Toug SLaidyoug atnae To Play. Ot akoAouBoUv.MoLa omd TIC TPELS IPOTATELC Eival
Suaioyol Ba akovyovtat §vVo Yopég. Koitade Tig wot;ALdAeEs T0 GWOTA aNdvTnon

ELKOVEG. ALAAEEE TN 6WOTH. AKOLOE TPWTA TO ’ :

napaderypa. H aproiba
H EMnvwr) Kadetid Apkoida

H apkotda eival to peyalitepo {wo mou (gL om xwpa pag Tn Ppiokoups ota
YnAotepa Pouva g Mivdou kaw e Podomng. Eivat sfaupetika efunvn, dpovrilel ta
Jkpd TG Kat givan fipepn. To fapog g raver péxpt ta 250 kAd kat to vog g,
1,20 pétpa. Ty tpwet 6pwg n apkovda; Oa mepyiévete iowg va oag ToUpe Ot TpEdetal
pe pukpoTEpa {wakie. Ket 6pwe, 6xL Autd To Tepdomio {wo TpweL Kapmolc, pida,
xoptépt kat puatkd Aatpsvel To peNL Emiong, Wdyvel yia vootiiég, omwe elvar Ta
kdotava, Ta Pehavidia, Ta bouvtolkia Kat Ta Batopoupa. AUCTUXWG OTIC EPEC paC
£Youv pelvel pévo 150 amé autd ta Bavpdola {we, ta onola {ouv shevBepa oty
Mivdo kat atr) Podomn. Otav pnaivel o yetptvag kat n Beppokpacia eivat Toho xapndr,
evw apxilouv va nédtouv Ta mpwTa xLovia, n apkotda Sev propet va Bpet tpodr). Me
TO TIOU TULAVOUV Ta TIPWTA KpUa, T0 Gpopdo (wo priaiver oe pua peydhn kouddaha
Sévtpou 1y oe kdrowa oTnAud Tou £yet Bpet and Tpw Ka, ToAY arhd, koydrat! Mévo
T0U 0 YTIVOg auTOg Kpatdet apketd, SnAadr yia 2-3 priveg, péxpt va €pBet n dvoifn.

Mapadetypa: Tu épaye n Tapdapa xOeg T0
[T TELTR

H MoAwn Apkot 8ot
H o dpopdn iswg apkovda o€ 6Ao Tov KGopo eivat n tokwr, Asukr} apkoida, ou Tet
Kupiwg otnv AAdoka. Auto to ravépopdo {wo sivat kahuppévo pe oAy rayd Tpixwpe
yue v avigxel oty uriepBohur] maywvid mou erukpatel ekel. H mokwr] apkovba
Tpédetar pe Papur, mov ta mavel avoiyovrag TpUTEG OTOV TAyo, pE Pukec aMd Kat
e pkp£g pihawveg!

3. To keipevo awtd Aéet 611 n kadetid apkovda eivat...

éva {wo mou propet va
KAVEL KaKO OTOV
avBpuwrio.

£va peydho kau fipepo
Two.

£val GoYnpo Kot ayplo
{wo.

a. B. v.
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2. Multiple-blank questions: The studen] Hota A€&n taipradet ota kevd; AdAede
. . . . owoTi A£EN yla kaBe kevo. Aeg To Tapaderyua.
is given a text with multiple blanks e ——
Each blank Corresponds to %t Of Mua pépa, pia u‘(«snoﬂ fneor~| OF €va TNYAdL kat Sev pnopqt}os va pyet.

L70 MNyast avto [egrmoe v Alyo apyotepa €vag tpayog. EiSe péoa v

1 1 1 1 aAemov Kat Tn v av 1o vepo eival kaAd. Exeivn v ToUL eide
optlons’ WhIChIS glven to the StUdent Tov Tpayo. Tov eime 6TL TO vepo eivat wpaio kat 6Tt | KatéPel
H yla va 7o 50Klpucu O tpayog Supuuat TOAU Kat Sev KaAa tnv

as a dropdown |ISStUdentS are aSked npoTaon g arenovs. Indnge uéoa ato mnydasdt. Tote g, sopel eime: «Av
- 0€Aeg, v Ta pnpomlva oov MoSla oToV TOiXO 8100 kat

tO ChOOSE the COI’I’GCChOICEfOf eaCh Y0 v 6TV MAGTN cov Kat Ba Byw. Metd #xeuxapet O e0Eva
. . €Ew». O Tpayog v v Kat £TOL N AAETOV aveéPnK: 100G TOU,

blank. Multiple-blank questions are | riomxe ano wa képara rov, misnze & xa 0GONK! yopnee X L
u6vog péoa aTo mNyast. ApyLoe Aoutév va 5. Exelvn

ma|n|y used to evalua‘te the gram mal ov eine: «Avénte paye, av eixes puaio, Sev Oa Kart[imvu, oT0 TNyast

Xwpig va okePTeig mHG Ba EavavePerg...».

Skl”s of the StUdent 0000000 C00OOOOOOGOOGOONC

Supported by the Hellenic Foundation for Research and Innovation @
(H.F.R.I) (Project No 014951)

3. Right/wrong questions: The student is given a tartl/or audioand is asked to
decide on the correctness of a set of sentendight/wrong questions are mostly

used to evaluate their understanding of written or oral language.
H Mapia magt og éva payali va ayopaceL éva
dwpo yra ta yevédALa Tng Tapdpa. AKOUGE TOV
StdAoyo avaueoa otn Mapia Kat Tov
TTWANTH.ALdAeEe av n TpldTacn eivat Zwoti i
AdBog

H Mapia Yayvet éva opo yua ™ @iin g v Tapdpa. @ AdBog

H Mapla ev éyel anovacioet akdpa Tt §wpo Ba kaver - . .
oty Tapdpa. @

O TwANTHG mOTEvEL 6TL ) «MOVOTOAN» Elvat TOAD akptB. )i(urﬁfb Qq&)(}f

H Mapia dev naipver o Bipiio pe Ta mapaptia, yrati .
oty Tapdpa Sev apéoet ToAL To Sudfaopa.

Ot KOUKAEG £YOUV TOAD KAAEG TLUEG. LuoTto ‘
Ot papkaddpot Kat 7o urAok {wypaikig elvat atov . r
v 6poyo.

4. Matchings: Here, studestare given a text or an audio and two sets of objects, the
first set of objects is placed on the left of the screen while the other set is placed on
the right. The objective is to match the objects on the right to the objects on the left
with a dragand-drop mechanism. For examplatudentsmay be given a set of
paragraphs and a set of possible titles for the paragraphs and be asked to match the
titles to the paragraphs.
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O € C %= dread-narrate.grinarrate-screening/scrc Yy * & 0O

Koitage T1g £1KOVEG KaL TIG TEPLypaEg. Iota
ekova Tatptalel ue mowa teprypaen; Tpapnie
TLG OWOTEG ELKOVEG OTA KOUTAKLA.

L& auTO AKOVWITANE TO KEPAAL pag 6Tav
KOLHOPAOTE.

Me aut6 Tagidevovpe ot Bdracoa.

Me autd OKOULTI{OVE TO TPOGWITO Kat
Ta YEPLa pag.

Nepo mov &ektvael and ta Pouva Kat
@Tavel ot Baracoa.

Avoiyovpe v oumpéia yw va pn
Bpayovpe.

000000000600 000COVOOO0OOCC

Supported by the Hellenic Foundation for Research and Innovation @
(H.F.R.L) (Project No 014951)

O € > C % dread-narrate. gsen % & 4 0O

ArdAege éva TITAO yLA TA TAPAKATL ULKPA
keipeva. Tpapnie Tov owotd TitAo oTa
KouTaKLa. Agg To Tapadetypa. Yrdpyouvv TpeLg
TAPATAVW TLTAOL.

O moATIopog Twv Mayia avantiydnke

OTIG TEPLOXEG TOL VvOTIOU Megikov, n):i:?'];qq
o6mov kat ouv oL onuepwvol Toug b Syive
amdyovol. KaAAiepyovoav —@acoAla, S

SnunTplaka Kat KOAOKUOEG. EONHOS
Kuvnyotoav ayptoyotpoug, eAdgia Kat Tati 1o

@Ma {wa. H gokoAdra, gTiaypévn and ayamuévo
Kakdo, fTav TO ayamnuévo TOug oag (o
popnua. O 7POTOG AMOKIOHOG TWV

A E p paocdel Ta
Mayta ypovoroyeital and to 1500 m.X.. nanovtola
OuL  peyddeg mupapideg yriotnkav oag;
petagy tov 600 - 400 m.X.. Ot moAelg
Toug eiyav TAateieq, vaovg Kat H ydra kat
mupapides  xataokevaopéves  and 0 TOVTIKAG,
aopeotoribo. 800 maAtol
0ooL éxete OKLVALG oto omitt oag Ba exOpot
éxzrs nupurqpﬁfm WG ‘a')(uuv mv ‘Evag
Tdon va pacovv Tta mavta. Mnv apyaiog
anopeite. To pdonpa yw ta agumd Ad6g TOU
elvat guoloroyik ocvunepipopa. Ta MeEikov
OKUALG  Saykwvouv mpdypata Tov
OmTIOY ylati eival ekvevplopéva i TeAKd
movdve Ta ovAa Ttoug.  Emiong, atov Apn
npofAfpata TPOKaAoLYTAL az‘u’) ™m undpyet
OUUITEPLPOPE  TOU  AYEVTIKOU  TOU vepa!
okvAou. T mapadewypa,  eav
EMTPENETE OTOV  OKVAO 0ag va Mog va
Saykwvel TaAld mamovTota 1 Kat dAia oTapaToeTe
avTIKElpEva, PEMEL va EEPETE MWG TO TOV OKUAO

{wo 8ev éxel TV KavoThta va aag va
Staxpivel autd ta maAld avTikeipeva Saykwver Ta
[ JoXeXoXo) ® ) L X6 > O C o0
Supported by the Hellenic Foundation for Research and Innovation @
(H.F.R.I) (Project No 014951)

O2NNBalLR2yRAY3
NERANBOGSR (2
chapter
¢ m~ h > >Yand each exercise.

All answers are stored ia designated table in the databasParticularlypnce a

student completes a bookn the database is storetheir usernameand aJSONbbject

that containsinformation ontheir answes for each different question along with their

score on the corresponding questi¢geeappendix sectiofexample of the JSON Object

0 ®r alrdi®v odzth& SONbbject). ThemgtiSel)hre

G a dzewelv tadirscorediorR&ctiffenart S NS
v Zrh_hoat

idKS
Crh_ha>r 70 m’

-, t *° .nzZ

7

Supported by the Hellenic

for H.FR 1. research projects to support faculty members

3 National and Technical University of Athens

Lab AARG
Zuvoluki) Bappoloyia 11.5/45.0
Kavavénon npogopikos Aéyov  5.0/15.0
Aoknon 1 4.0/5.0
Aoknon 2 1.0/5.0
Aoknon 3 0.0/5.0
Katavénon yparntot Adyou 5.5/15.0
Aoknon 1 0.5/5.0
Aoknon 2 4.0/5.0
Aoknon 3 1.0/5.0
rpappaTiki 1.0/15.0
Adknon 1 1.0/5.0
Aoknon 2 0.0/5.0
Aoknon 3 0.0/5.0
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Furthermore, the followingog actionsalongare storedg A K
and the timestampf the action

A user logged in.

A userstarted a book.

A usercompleted a book.
A user logged out.

E R N
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BIENEWRTFator/iiReader App

The Narrator/ Readerapplication is a welbased application, that is built with
Vanilla JavaScript and @esigned for primary school learners of Greek (agd)7
including bilingual students learning Greek as L2, and supports the development of
reading comprehension, vocabulary, and oral narrative skills through-basbd
lessons¢ KS wSFRSNkbIFNNIG2NI O2YLRYySyid FAYa G2 S
develop more sophisticated reading skills. It includes dabed lessons that engage
students in reading and stotlyuilding tasks that assist the development of vocabulary,
reading comprehension and analysis, as well as narrative skills.

The Narrator/ Reader app contains eight (8) lessons. Each lesson consists of a part where
the students are supposed t@analyze short narrativeshen rebuild and retell stories

using visual scaffolds, narrate a story presented in a comic (guided narration), and finally
create and narrate an original story (free narration). Studenteediuation and teacher
evaluation are embedded at the end ofadalesson

13.1Access Application

TheNarrator/ Reader applicatiois available ahttps:// dread-narrate.qr/narrator-app/

or can be accessed through the main website of the D REANRRATE software
(https://dread-narrate.g) under the tab Applications. To log into the application, the

dzZa SNJ A4 NBRANBOGSR G2 GKS wySeoftz2l1Q aS0odz
authenticated through the Keycloak software.

h ) % National and Technical University of Athens : Lab AARG 3\, University of loannina : Lab of Linguistics

A& APXIKH @ THE D_READ NARRATE PROJECT @ A3 NAIZ0YME & EIZOADE

DREAD NARRATE REALM

Sign in to your account

Mmeg otnv epappoyn ya va
£EKLVAOEIS TO
gpwTnUatoloyLo

Elgosog
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Once logged in, the user can Sele| o s tcmcunesiy ot Lavasss h ety ot oamins Lo o Lngisics
one of the eight available Iessoni

from the main page of the applicatior
to start a quiz. Students can acces
only the lessons that have beel
assigned to them by a teache
through the corresponding portal in
the Teacher Tool (see 14.2.3
Narrator/ Reader App Assignmeints
and are not completedthe buttons
corresponding to unassigned lesso
or to lessons that are alread
completed,are disabled.

Ly - N A APXIKH © THE D_READ NARRATE PROJECT o AT MAIZ0YME

AldAeEe pabnua

Mdenua 3 Mdénua 4
Masenua 5

If a student has previously completed only part of a lesson, they can resume the activity
from the point at which they left offMoreover, once a student has completed a lesson,
it cannot be retaken unless the teacher reassigns it to the student.

13.2 Database representation

The data used by the Narrator/Reader application is stored in two tables within the
profile_engineschema of theinfrastructure_dbdatabase (seeChapter3 for further

details). Thenarrator_booktable consists of three fields and contains one row per
book/lesson available in the system (8 rows in total currentlylhe

narrator_book assignmentble contains one row for each assignment created by a

teacher through the Teacher Tool. Each time a teacher assigns a lesson to a student, a

new row is inserted into thearrator_book_assignmertable, initially marked as not

completed.

If a student has completed a lesson, the corresponding completion field is set to TRUE.
Theanswersfield stores a JSGR2 NXY I 0 G SR a0NARyYy3I O2yal AyAy3a i
regardless of whether the lesson has been fully completed or is still in pro§esan
example of the JISGN2 NXY I § G SR aGNAyYy3I O2y Gl AyAy3a GKS &l
in Sectionl?.

@ narrator_book_assignment

— » /| narrator_book
(D answers narrator_book_id:id
D book

[0 enabled
o¢id

J completed

(3 narrator_book_ic
([J username_id
5¢id

A

CdZNI KSNXY2NB>X (KS F2fft2¢gAy3 23 OGA2ya f2y
the timestamp of the action:
w  Auserlogged in.
w A user (re)started a book.
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w A user paused a book, i.e. exited from a lesson not from the last screen.
w A user completed a book.
w  Auserlogged out.

13.3Exercise types

Part 11: Analyzing Narratives

The first part contains exercises to analyze a specific story. The eight stories are
summarized in the following table.

Title (English Translation) | Original Title Difficulty Level
How the stars were painted|[ - , 1 h, " ¢ h A ¢ _
. , j Intermediate
red h B h ¢ h
, , . . . .| Pre-
The Lion and the Wild Boar| [ < A _h ¢ h .
Intermediate
The Goldfish [~ .- > .h"r Advanced
Demeter and Persefone n">"_"h ©h* [ Intermediate
My name is Sonia rs <wWAB 1 " AN Advanced
The wooden horse [ v <" A7 h<¥ 7 Advanced
The Blood Donation E ' >4 7 h Advanced
Pre-

Europa and the Bull CE T _¢Thte ” h 7 )
P . ’ Intermediate

Examples of the exercises are displayed in the following images.
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In the first exercise,
students are presented
with a story in which
selected challenging
words are highlighted and
explained through pop
ups that appear when the
student clicks on them.
The word explanations are
implemented as simple
tooltips.

Button to exit
the game and
save current
progress

In the second exercise, the questions are designed to highlight key Story Grammar
elements (Who, Where, When, Problem, Action, Resolution). Each card contains a
question that is initially hidden; once the student taps on a card, the question is revealed
and cannot be hidden again. A button located in the uppght corner allows the

Avdyvwon: AldBaoce Thy LoTopia.
“To xpuooapo”
M dopd Atav gvag dtwyog bapdg, kL 0An vixta aywvildétav va mdost bdpl kat Sev
emiave. Kovrelhe téAog n auyn, £piée TAAL U aykigTol Tou KL éNeye amd péoa Tou: «Q, Ogg
pou, Suotuxia! oApepa Ba neBdvouv ta matdLd pou art’ TNy neivay.
Tou pdvnke ToTe Mwg Tolunnos Yapt kat TpdPnée T aykiotpl. Tuva Set! Eva Papdkt xpuod!
Aokipaoe va 1o Bydhel art’ T aykioTpt KL Gkouoe pia dpwvr va tou Aéel: «Pife to Yapdkt to
Xpuod oto Yo, kot Ba LG KaAO».
—E, AéeL e 10 vou Tou, va 1o pifw! £toL kL £ToL 6ev Ba pou Kavel timote éva Yapdkt.
Ko 1o ’piée otn Balacoa. MdAt akovel thy ibla dwvn va tou Aést:
— T koS BEAELG va 00U KAVW;
—E, Aéel, va mdw oTo oTiTL Pou Kal va. Bpw PwLd Kot dayLd.
Tav mrye oto omitt tou, Ta Bprike OAa onwg tou eine n ¢wvn. Elme v wtopia 6An otn
yuvaika tou.
— Ay, kaAg, Tou Aéel autn, avti va InTriosLg, Timote Kaho, {Ntnosg Ywutd kon dayLd;
—E, kaAd, Tng Aéet autog. Av To favarmidow, TL BEAELG va Tou INTHoW;
H yuvaiko ToU eire va IntrAoet rohdrial
Mrye o kanuévog o Yapag, £piée to Sixtu ki £rmace mdAL to xpuodpapo. Aokipaoe va to
BydAeL maAL ar’ T qykigTpL Ko dkouae Tt dwvn: «Pie to Yapdkl To xpuod oTo yLaho, Kat
Ba 51 kaAd».
To €pLEe, KL Akouoe TaAL Tn dwvn: «TuLKaAO BEAELG VAL TOU KAVW;» KL QUTOG e{TNoE MaAdTLa.
MdeL oo omitt Tou Kat TL va Set; mahdtia wpatdtata!
— AY, Tou AdeL n yuvaika Tou, va TG va To EavanidoEL; Kal Vo Tou NTACELG OU Va YIVELG

[ PP WA N s DUSIN S W,

@orted by the Hellenic Foundation for Research and Innovation (H.F.R.I.) (ProjectNo/E))
014951)

v

—

Next button.

student to redisplay the text in case they wish to revisit it.
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MNou cupPaivel
n wotopla; Mot
AEEEL OE Ekavav
v TO MLOTEVELS;

Molog sivat o

MPWIAYWVIOTAG;

Katavénon tng wtopiag: AudAefe KapTEAes KaL AMAVINOE OTIG EPWTNOELS. [ ]
Mg viwBeL o Nibg viwBeL o
TiBa unoPouo_s [t acE A Tt - rtpwmvmv‘wtnc npmmywvwrnq Naote al_JuBmvsl Tl'unnpswn
va ouppel petd MOOKGITEL TNV TpopAn Eq“ atnv apxi g oto TéAoG TG n wropla; Moleg  OLVERN TP TV
TO TEAOG TG Wlo'ro i n p::m L&mc Lotopiag; Amé otoplag; Ao Aégeig To apyn Tne
LoToplacg; pla; P ToLeg AEEeLg To noteg AéEelg To Seixvouv autd; oTopiag;
kataAaBaivewg; KataAaBaivelg;
Av unopoloeg MotoL dAkoL
va npocBEoELg 3
- . NPWEg
£vav YapaKTipe ;
A UndpYOUY oY
oty wotopia, o
5 \otopia;
motog, Ba frav;
Supported by the Hellenic Foundation for Research and Innovation (H.F.R.1.) (Project No 014951) @

“To xpuooyapo”
Mua dopa frav évag drwyog Yapds, ki 6An vixta aywviddtay va maaet Yidpt kat Sev émave. Kovtee téhog n auvyr, £piée mak T
aykioTpL Tou ki éAeye and péoa tou: «(), Oeg pou, duatuyial orjpepa Ba neBavouv ta maubid pou an’ v melvan.

Tou ddvnke ToTe nwe toipnnoe Yapl kat pdPnée T aykiotpl. Tuva deu! Eva bapdkt xpuod! Aokipace va to BydAel an’ T aykioTpl kL
axoude pia duwvn va Tou Aéet: «Pife To Yapdkt o xpuod oto yrako, kat Oa Seig kahd».
—E, Aé&L pe To vou Tou, va To pifw! étoL ki £tal Sev Ba pou kdvel tinote éva Papdki.
Kau to ‘piée otn BdAagoa. MaAL akolel Ty idla dwvr va Tou Aéel:
— Tu ka0 BEAELS va 00U KaVW;

—E, AéeL, va néw oto ottt pou kat va Bpw Pwpld kot dayid.

Tav TiAjye oTo oTitt Tou, Ta Bprike OAa dnwg tou eine n dwvi. Eine tnv wWotopia 6An otn yuvaika Tou.

— Ay, KaAg, Tou AceL autr), avtl va {ntrioeLs, tinote kaho, {tnosg Wwd kat dayid;
—E, kahd,, TNG AéeL autdg. Av To §avaridow, Tu BEAELS va Tou InTiow;
H yuvaika tol eine va {ntoel naAdtial

Mriye o kanuévog o Papdg, épiée To Sixtu kL émaoce mdAt To xpuodapo. Aokipaoe va o Pyahel maAt ar’ T ayKioTpL KoL GKOUOE TN
duwvr: «Pige To hapdx To Xpuad oto yald, kat Ba Seig kakd».
To £piée, Ki drkoude TIAAL TN Gwvr: «TL koA BEAELS va 0OU Kavw; » KL aUToE £fTnoe MaAdTia.
MdeL oto omitt tou Kot T va et nokdria wpoadtata!
— Ay, Tou A€€L n yuvaika Tou, Vo oG Vo To EaVarmIAcEL KaL va Tou {NTAOELS ou va yivels Baotdg ki eyw Paciloca.

Mrye MéAL KL Ekave GTwG EKAVe Kat TIG GAAEC BopES, dkoude TN dwvi Kat IHTNOE 6,TLTou ENE N yuvaika Tou. Ma ndeL oto amitt Tou, Kat
Tuva Set; Mo kaAUBa Omwg TpLy, Kat Ta IaudLd Tou MEWaoHEVa.

The software employs colaroding to highlight Story Grammar elements. For example,

in each exercise, characters may be highlighted in green, time in yellow, and place in red
2N LAYl o
corner and can then highlight the corresponding parts of the text. An eraser tool allows
students to remove highlights from text segments that were marked incorrectly. At the

{GdzRSy G a

aSt SOl GKS O2f 2mght2 ¥

end of the exercise, students can view the correct solution by tapping gnblilb

button.
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AvdAuon Lotopiag: L ] Néte; | | Mou; | Motwg/ Mooy &

“To ypuooyapo”

Mua dopd fAtav évag dtwyog hapas, ki oAn viyta aywvilotay va muaaet Papt kat Sev émave. Kovtele téhag n avyr, Epiée mdL T aykioTpl Tou KL €Aeye anoé péoa
Tou: «(), O¢é pou, duotuyla! arjpepa Ba meBavouy Ta mabid pou art’ Ty meivan.

Tou dévnke TOTe nwg toipmnnoe Papt kat tpapnée T aykiotpl. Tuva Seu! Eva Papdke xpuod! Aokipace va 1o Bydhel ar’ T aykiotpl kL dkouoe pua duwv va tou Aéet:
«Pie to Wapdki o Ypuad ato ylado, kat Ba Seig kahd».

—E, ML pe To vou Tou, vat To piw! £ToL ki £tal Sev Ba pou kdvel Tinote éva hapdkL

Kot to 'piEe otn BdAaooa. Mak akoveL Ty iGia duwvr va tou Agew

— TukaAd BEAELG va ooU Kavw;

—E, AéeL, va maw oTo oiTL Hou Kol va Bpw Ywpd Kat payid.

Zav mrye oto onitt tou, Ta Pprike OAa Onwg Tou eine n duwvr). Eine v wotopia 0An otn yuvaika tou.

— A, Kahg, Tou AéeL auTr, avtl va {nTAoEL, Timote kaho, {Tnoeg PwpLd kat dayid;

—E, kahd, TG AéeL auTdg. Av To Eavamidow, TL BEAELS va Tou InTrow;

H yuvaika tou ine va {ntigel naidrial

Mrye 0 kanuevog o Papds, £piée o SiyTu ki émiaoe TaAL To Xpuaoapo. Aokipace va to BydAst mdAl ar’ T aykiotpl kal dkouoe T duwvr): «Pige to YapdkL To xpuood
aTo Ao, kat Ba Selg kahd».

To épifg, kL dxouoe TAAL TN dwvr: « Tt kahd BENELG va GOU Kdvw;» KL QUTOE ELATNOE MaAdTId.

MdeL oTo oIt Tou Kat TL va Sel; naAdTia wpaldtata!

— Ay, Tou A£EL N yuvaika TOu, va mag va To favaridoeLs kal va Tou {ntroeLg ou va yivelg Baothudg ki eyw Bacilooa.

MAye MAAL KL EKave OMWE EKavE Kal TG AMAeg dopég, dkouoe tn dwvr Kat {ATnoe 6,TL Tou £lne n yuvaika Tou. Ma ndel ato onit Tou, kat T va §ei; Mia kaAUBa omwe
TP, KO To TouBLd Tou MEWVaopéva.

@ Supported by the Hellenic Foundation for Research and Innovation (H.F.R.1.) (Project No 014951) @

Similarly the beginning of the story is highlighted in yellow, story development in pink
and the ending in green.

ApXiKo yeyovog /[

OBANua
. o ° TIPOBAN L
Avdhuon wotoplag: - Elgaywyikd KatdAnén / TeAwd
mAaiolo CUMMEpACHA

M dopd frav évag drwyog bapdg, KL oAn vixta aywvilotay va maoel Papt ko Sev emwave. Kovtele téhog n avyr, épiEe oL T aykioTpt Tou ki £Aeye and péoa
Tou: «0), Oeé pou, Suatuyia! ofjpepa Ba neBavouv Ta adLd pou art’ T neiva.

Tou évnke ToTE Mwe Toipmnnoe Papt kat tpafnée T aykiotpl. Tu va Set! Eva papdkt xpuod! Aokipace va to Pydhel an’ T aykioTpl KL GKOUOE pia dwvr va Tou
Aéel «Pife To PapdkL To xpuad oto yiard, kat Ba SeLg Kakd».

—E, A&l e 1o vou Tou, va To pifw! £tol ki étoL Sev Ba pou kavel tinote eva Papdxt.

Kat 1o ‘piée otn Bahacoa. Nd akoleL tnv (Gla dpwvn va tou Aéel:

=T kaAd BEAELS va dou Kavw;

—E, AfeL, va ndw oto omit pou ko va Bpw Ywild kot dayid.

Zaw Tirye 0TO OTITL Tow, Ta Bprike OAa 6rwe Ttow el n duwvr. Elne v wtopla 6An otn yuvaika tou.
— AY, KaA€, Tou AéeL auth, avti va INTHoELS, Tinote kahd, {itnoeg Pwuid kal payid;

—E, kaha, Tne AgeL autog. Av to favamdow, T BéAels va tou Intriow;

H yuvaika tou eine va {nrjoet nakdrial

Mrye o kanpévog o Papds, épie To Sixtu ki émace dAt To Xxpucoapo. Aokipace va to Bydhel ndh ar’ T aykioTpl kat Gkouce tn dwvr): «Pife To Yapaki To
Xpuad ato ylao, kal Ba Selg KaAd».

To £pife, KL akowoe MdAL Tn dwvry: «TuLkaAo BEAELC va cow KAVW;» KL auTOg XN TnoEe MaAdTia.
A amiTi TN ken T un A maddTio mnmararal @'

Supported by the Hellenic Foundation for Research and Innovation (H.F.R.1.) (Preject No 014951)

Part1.2: Story rebuilding & retelling

Students are presented with scrambled images from the story they have just read and
are required to use the interface to drag and arrange these elements in the correct
chronological order.
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In the subsequent exercise, the images corresponding to the story are displayed in the
correct sequence, and students orally retell the story using target connectives (e.qg.,
then, later, because). These target connectives are shown in the lower part of the
screen; once a connective is used, the student can tap on it, after which it becomes
greyed out (i.e. disabled).

The first part completes with the first sedivaluation of the students.
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