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In this chapter we present the LanGuide Content Management System. It
has been designed and developed as aWeb-based application and it is aimed
at linguists who want to create exercises in different languages, fields and
levels for learning purposes. This software application offers a wide variety
of different types of exercises according to the common methodology and
exercise template defined in the LanGuide project. In addition, it is comple-
mented with a common repository of resources to store and share comple-
mentarymaterials for the exercises, such as videos, texts, audio files andpic-
tures. The tool allows the management of both authors and exercises with
different filters to ease searches. In addition, it includes a preview function
which allows linguists to check the resulting exercise created and simulate
its behavior to check inconsistencies before its final publication. We also
present the assessment of the tool with real users which proves its useful-
ness within the LanGuide project.

Keywords: Content management system, Web-based tool, LanGuide re-
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Introduction
One of the outputs of the LanGuide project was the preparation of digital
technology and amobile app to put the language guidance tool into a frame
of up-to-date digital technologies for language guidance and language ac-
quisition. At present, a similar tool which can give the users an insight into
their knowledge plus the guidance onhow to improve their knowledge and,
in addition, completely free of charge, is not currently available. Thus, one
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of the main goals of the LanGuide project is to develop a set of software
applications that will be freely available on the web site of the project.

This chapter presents the LanGuide Content Manager, a Web-based ap-
plication developed to allow linguists and experts in language teaching to
create exercises and activities in different languages allowing lsp learn-
ing, according to the methodology defined in the LanGuide project. In ad-
dition, the Content Manager includes a repository of resources – such as
pictures, videos and audio files – generated by the authors, that can be used
by any author to be integrated in the design of the exercises.

During the development of the ContentManager, it has been taken into
account that the collection of exercises created by linguists will have to be
displayed in the mobile application developed in the project to be finally
performed by the target end users of the app, who are students, teachers
and administrative staff. Communication between the Content Manager
and the mobile app is supported through the corresponding api and a ro-
bust and reliable client-server architecture, as described further on in the
chapter.The systemwas initially deployed on the free onlineHeroku server.
Currently, the project is deployed on a new and definitive server, hosted in
and managed by the University of Primorska, as coordinators of the Lan-
Guide project.¹

The ContentManager has been assessed twice by the linguists who have
used it to create exercises in different languages. The feedback received in
the first assessment has allowed us to improve the system and fix some
bugs, thus obtaining an improved version which was assessed again to
proof its validity as a robust Content Management System.

LanGuide Content Manager Architecture and Technologies
In this section we describe the client-server architecture used for the im-
plementation of the Content Manager, indicating the different technolo-
gies used both for the front end and the back end, as shown in Figure 6.1.

Front End and Back End Implementation
The front end has been developed using Pug Template Language, which is
a very powerful tool to create templates in a uniform and robust manner
(Hibbard, 2019).

We have used Node.js for the development of the whole back end and
the corresponding api to communicate with the mobile app. Node.js is an

¹ https://cm.languide.si.
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Figure 6.1
LanGuide Content
Manager Architecture
and Technologies

open-source, cross-platform, back-end JavaScript runtime environment
that executes JavaScript code outside aweb browser (Orsini, 2013). Node.js
lets developers use JavaScript to write command line tools and for server-
side scripting-running scripts server-side to produce dynamic web page
content before the page is sent to the user’s web browser. Consequently,
Node.js represents a ‘JavaScript everywhere’ paradigm (Scott, 2020) unify-
ing web-application development around a single programming language,
rather than different languages for server-side and client-side scripts.

Database Implementation
Thedatabase of theContentManager has been implemented inMongodb,
a nosql database system (Bradshaw et al., 2019). It is hosted online at
Mongodb Atlas to facilitate the deployment of the project and its man-
agement over the Internet.

LanGuide Content Manager Appearance and Functionality
This section presents the appearance and functionality of the Content
Manager as it is in its final version, after performing some iterations for
improvements and extensions.

Accessing the ContentManager
Access to the Content Manager is restricted to linguists or experts in lan-
guage teachingwho should previously have been registered into the system
by the system administrator. The current version of the Content Manager
is not open for external users unless invited by the LanGuide project coor-
dinators.

To access the Content Manager, authors should sign in with the creden-
tials provided, as shown in Figure 6.2. This functionality includes the pos-
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Figure 6.2

Accessing the Content
Manager with
Provided Credentials

Figure 6.3

Content Manager
Main Window

sibility of recovering forgotten passwords through the system administra-
tor.

Main Functionality

The main functionality of the Content Manager can be accessed through
the menu options on the left-hand side of the main window. Users can
search for specific exercises or create new exercises, as shown in Figure 6.3.
Users can search exercises by author or filter exercises according to differ-
ent categorization fields. The system allows the creation of four types of
exercises: Multiple choice, Select, Type in the gap and Drag and drop, as
shown in Figure 6.4. It has been designed for users to be able to view all
exercises, but they only can edit or delete the exercises created by them-
selves.

The system includes a dashboard, which has been designed as a notice
board, to present updates or new features of the content manager that
the authors need to be aware of when creating exercises or multimedia
resources in the repository. The dashboard also provides access to the ex-
ercises and list of authors, as shown in Figure 6.5.
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Figure 6.4

Menu with Basic
Functionality

Figure 6.5

Content Manager
Dashboard

Authors.This function allows the visualization of the list of authors reg-
istered in the system, as shown in Figure 6.6. We can consult their name,
email, and view the exercises created.
Exercises. This function allows the visualization of the list of exercises

created in the Content Manager by the different authors. They can be
sorted according to different categories (author, skill, level, etc.), as shown
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Figure 6.6

List of Authors
and Author Details

Figure 6.7

List of Exercises with
Different Categories

in Figure 6.7. When choosing an exercise from the list, the exercise sheet
is shown. As depicted in Figure 6.8, the exercise sheet is composed of the
following parts:

– Exercise categorization;
– Exercise simulation;
– Operations to edit, duplicate or delete the exercise.

The exercise categorization corresponds to the one defined in the Lan-
Guide Methodology.

The Content Manager includes a feature to simulate the behavior of the
exercises created and allows authors to check any mistake that could have
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Figure 6.8

Exercise Sheet

Figure 6.9

Simulation of the Final
Layout of a
Multiple-Choice
Exercise

been introduced during the definition of the exercise. Figure 6.9 shows the
simulation interface of a Multiple-choice exercise, highlighting the main
options of this interface.Thisway,we can see thefinal layout of the exercise
and check its correctness before publishing it.

Creating andModelling ExerciseswithTheContentManager
When creating an exercise, the Content Manager shows at the beginning
the warnings and notices that the authors should take into account during
the exercise configuration. This information is different depending on the
type of exercise. Figure 6.10 shows an example of the information provided
before the creation of a Multiple-Choice exercise.

Firstly, authors must define the Exercise Categorization (shown in Fig-
ure 6.11) by typing in and selecting the different options, which correspond
to the categorization of exercises defined in the LanGuide Methodology.
This categorization is the same for all types of exercises.
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Figure 6.10
Information Provided before the Creation
of a Multiple-Choice Exercise (above)

Figure 6.11
Exercise Categorization Form as Defined
in the LanGuide Methodology (right)

Figure 6.12 Detail of Some Options from the Exercise Categorization

Some details of the categorization options are shown in Figure 6.12,
where we can see the number of available Languages in which authors can
create exercises, the Fields, Skills and Learning person, to show but a few.

In addition to the categorization fields, the exercises are modelled with
a series of metadata that define their presentation and final behaviour.
Authors have the possibility to include a link to a YouTube video, insert an
image, text or audio file from the repository of multimedia resources.

As an example, next we show the metadata definition of a ‘Type in the
gap’ exercise (see Figure 6.13).
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Figure 6.13

Exercise Configuration
for Type in the Gap
Exercises

Figure 6.14
Exercise Configuration for a Drag and Drop
Exercise

Figure 6.15
Exercise Simulation Corresponding to the
Drag and Drop Exercise of Figure 6.14

Another example is shown in Figure 6.14, where we can see the exercise
configuration for a Drag and Drop exercise. The look and feel of that exer-
cise can be seen in the activity simulation, which is shown in Figure 6.15.
It is important to note that the simulation of the Drag and Drop exercises
cannot offer the real interaction experience for the final users. This will be
possible when performing the exercise in the mobile app. In this case, the
simulation is useful to check the correctness of the exercise created.

Functionality ofTheAdministrator Role inTheContentManager
TheContentManager includes the role of Administratorwith specific func-
tionality for themanagement of the target users of the system,who are the
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Figure 6.16
Creation of New Authors by the
Administrator Role

Figure 6.17
Registering a New Author by the
Administrator Role

authors of the exercises.Themain functionality of the Administrator is the
following:

– Register new users with the role of author (Figure 6.16)
– Edit the data of a user with the role of author (Figure 6.17)
– Delete a previously created user with the role of author (Figure 6.18)

Common Repository forMultimedia Resources
The Content Manager integrates a shared repository to store multimedia
resources, such as pictures, YouTube videos, audio files or long texts. Au-
thors can access to the repository directly through the Content Manager,
as shown in Figure 6.19. Figure 6.20 shows some of the resources created
by the linguists of the project to be used in the exercises.

The repository of multimedia resources has been configured in such a
way that anyone can use the resources of any author but can only delete
or modify the resources created by themselves. Authors can associate a
resource stored in the repository to a specific exercise in the corresponding
exercise configuration form, as shown in Figure 6.21.

Evaluation ofThe LanGuide Content Manager
The Content Manager has been assessed twice. The first assessment took
place after the first fully operational version was released and deployed in
the definite server² and the linguists of the project had used it to create
the first exercises with the tool.

² https://cm.languide.si.
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Figure 6.18
Deleting and Updating Authors by the
Administrator Role

Figure 6.19
Direct Access to the LanGuide Repository
of Multimedia Resources

Figure 6.20 Example of Resources Stored in the Multimedia Repository

The evaluation was focused on the quality in use, usability and learnabil-
ity of the Content Manager and was performed with 12 participants with
the role of authors who used the system to create and manage exercises
for some time before the assessment. All participants have user-level of-
fice skills and experience in using some everyday web applications.

Nine out of the 12 participants were women and 3 of themweremen. All
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Figure 6.21
Inserting an Image
from the Repository
When Creating an
Exercise

Table 6.1 sus Questionnaire

s I think that I would like to use the Content Manager frequently.
s I found the Content Manager unnecessarily complex.
s I thought the Content Manager was easy to use.
s I think that I would need the support of a technical person to be able to use the

Content Manager.
s I found the various functions in the Content Manager were well integrated.
s I thought there was too much inconsistency in the Content Manager.
s I would imagine that most people would learn to use the Content Manager very

quickly.
s I found the Content Manager very cumbersome to use.
s I felt very confident using the Content Manager.
s I needed to learn a lot of things before I could get going with the Content Manager.

of them had a basic understanding of the tool before starting the evalu-
ation. All participants were provided with their credentials and access in-
structions, as well as a simple user manual on how to use the functionality
of the application.

We have based the evaluation on the widely used method called System
Usability Scale (sus) (Brooke, 1996). The sus scale consists of a set of
10 questions, as shown in Table 6.1. In the questionnaire, odd-numbered
items are positive, while even-numbered items are negative, in order to re-
duce acquiescence response bias. Participants were asked to respond in a
Likert scale of fivepoints – from1 to 5 – representing respectively: ‘strongly
disagree,’ ‘disagree,’ ‘neutral,’ ‘agree’ and ‘strongly agree.’ After applying the
corresponding formula to the answers, as defined by Brooke (1996), the
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Figure 6.22

Valuation Rule for the sus Scale

Table 6.2 Results of the Content Manager Evaluation

Participant s s s s s s s s s s () () ()

           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,
           , , ,

Average , , ,

Notes Column headings are as follows: (1) sus, (2) usability, (3) learnability.

result is a number between 0 and 100, whose meaning is shown in Figure
6.22. The results of the assessment are shown in Table 6.2, which lists the
scores of the ten statements of the questionnaire. In the last columns, the
overall sus score (sus), the Usability factor score (Us.), and the Learn-
ability factor score (Le.) are listed separately. The sus score is 75.2 which
is considered between ‘good’ and ‘excellent’ according to the adjective rat-
ings (Bangor et al., 2009) defined for the sus scale (see Figure 6.22). The
sus results for the 12 participants are shown in Figure 6.23.

We have also investigated the assessment of usability and ease of learn-
ing based on two sets of factors. Statements 4 and 10 of the sus question-
naire (Table 6.1), contribute to the evaluation of the ease of learning, while
the remaining statements of the questionnaire contribute to the evalua-
tion of the usability (Lewis, 2009). Adding the scores of statements 4 and
10 and multiplying by 12.5 we can evaluate the system learnability, which
is shown in the last column of Table 6.2.The average score regarding learn-
ability is 75.0 out of 100, which means that this tool has a high degree of
learnability, requiring just a little bit of time and help. The usability score
is calculated by adding the score of the other statements and then multi-
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 .
 .
 .
 .
 .
 .
 .
 .
 .

 .
 .
 .
Figure 6.23 sus Results

 .
 .
 .
 .
 .
 .
 .
 .
 .

 .
 .
 .
Figure 6.24 Usability Results

plying all by 3.125. The average score regarding usability is 75.3 out of 100,
which indicates a very good attitude of the users towards the LanGuide
Content Manager.

The results obtained for usability and learnability are shown in Figure
6.24 and Figure 6.25, respectively. As we can see in the different charts,
most users have high scores, except two users (3 and 4) who show the low-
est scores, even below 50. But in general, from the above analysis, we can
conclude that most of the users are quite satisfied with the Content Man-
ager as a tool to create and manage exercises within the LanGuide project
and show a very good attitude towards the usability and learnability of the
LanGuide Content Manager.

Conclusions and Final Remarks
This chapter presents the LanGuide Content Manager, one of the it tools
developed within the LanGuide project to provide a system for linguists to
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 .
 .
 .
 .
 .
 .
 .
 .
 .

 .
 .
 .
Figure 6.25 Learnability Results

create learning exercises in different languages, levels and fields according
to the lsp and methodology defined in the project.

The Content Manager has been developed as a Web-based application
applying the latest development technologies to allow users to access the
tool in an easy way through any browser. During the development of the
Content Manager, the current usability criteria have been followed to pro-
vide the users with a good interaction experience and reduce the learning
curve that any it tool has. In addition, the Content Manager has been en-
riched with a repository of multimedia resources to allow users to create
and share multimedia resources to be included in the exercises.

TheContentManager includes all the features defined during the project
and includes the possibility of previsualizing the exercises created for the
authors to check that they had been correctly created.

The linguists of the project have used the LanGuide Content Manager
to create the more than 1500 exercises currently available in the system.
After a long period of using the system, we have performed a formal eval-
uation applying one of the most widely used evaluation methods, the Sys-
tem Usability Scale (sus). The evaluation results have been very positive,
providing a result between good and excellent. So, we can conclude that
the LanGuide Content Manager fulfills the needs defined in the project to
support linguists during the creation of lsp learning exercises.
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