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Abstract 

This paper presents an app whose main aim is to improve the user experience in face-to-face classes, 
both for lecturers and students. This app allows the lecturer to have more control over the class, 
registering and visualizing the student attendance and performance, and allows the students to 
participate more actively during the sessions through live questions. 

After installing a QR code on the classroom tables, the student is able to check-in with the App when 
arriving to class. A map of the class is created automatically for the lecturer  with names, photos and 
the location of each student. The lecturer uses this map (running in a tablet or computer) to know the 
names of the students, to pose questions, to see their statistics and attendance, and to interact on a 
more personal level (especially relevant for large classes over 100 students). 

The app allows the lecturer to propose questions, tests and exercises that the students respond 
individually and confidentially through the same app. This allows the lecturer to have feedback in real 
time of the degree of attention and understanding of the students. Student answers could be used to 
make rankings, and therefore award prizes according to each student performance (gamification 
techniques). 
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1 INTRODUCTION 

Throughout the years, smartphones have become one of the most important devices of our daily life. 
However, regarding education, we are trying to eradicate it from the classrooms because of the tendency 
to distract students. 

But in this project, we have tried to see smartphones not as an enemy, but as a friend, as a tool with 
increasing potential and from which teaching can also benefit through new innovative methodologies. 

Therefore, the motivation of this project is to convert smartphones and tablets in a platform to boost the 
classes, motivate students to participate without having that fear of making mistakes in public, allow the 
teacher to have a better control of the class, and be able to keep track of the attendance in the classes 
automatically. 

If we review the literature, there are similar applications and even a comparison of them [1]. Probably 
Kahoot! [2] is the most frequently used question-and-answer web tool to interact with students and have 
an immediate feedback of the answers. Today it has more than 30 million users worldwide and is used 
in both academic and professional fields. Plickers [3] [4] is another of these applications. In this case it 
is the teacher who has the mobile device, while the students have response cards that the app itself 
identifies and, from those answers, extracts the results. Quizizz [5] is an app whose operation is similar 
to Kahoot! but it allows to personalize the questions to create own contests or examinations in a playful 
way. 

This article explains how the developed application works, the technology used and the resources 
necessary for its implementation. Finally, the conclusions of the work are exposed. 

 



2 METHODOLOGY 

In this section the general objectives, the technologies used, a general overview of the system and a 
description of the functionalities will be explained. 

2.1 Objectives 

The objectives of the applications are the following: 

1. Booster classes, by formulating questions, tests, games, etc. in class. 

2. Give quick feedback to students on his learning process, since they know instantly if they are 
understanding the concepts. 

3. Motivate students, allowing them to participate in class without the fear of making mistakes in public 
or making a fool of themselves. 

4. Reward students who participate more in class or who best make progress. 

5. Create balanced groups in class that bring together the most hardworking students and the least. 

6. Improve the teacher-student relationship through a map of the class, which will allow the teacher to 
know the name of the students at all times and thus make a more personalized communication. 

7. Register attendance to class automatically. 

 

2.2 Technologies 

Once the objectives are defined, the technologies, development environment and architecture of the 
system will be explained. 

For the development of the application on the server, we have chosen the MEAN open-source 
environment, a full-stack JavaScript solution that helps building fast, robust, and maintainable web 
applications using MongoDB, Express, AngularJS, and Node.js. As shown in the Fig. 1, on the server 
side there is Node.js, an execution environment for event-driven server-side and networking 
applications, Express.js, a web application framework that runs on Node.js, and MongoDB, a NoSQL 
database. On the user side, we use Angular.js, a JavaScript MVC frameworks that run in browser 
JavaScript engines. The user application in the encapsulated in a mobile app (Android or iOS) using 
Cordova, a mobile application development framework that wraps HTML5 code into a multi-platform 
mobile app. 

 

Figure 1. System overview 

 

On the user side, there are two different profiles: lecturer and student. It is easy to select them by using 
user/password login screens.   

Nowadays, there are many choices when it comes to coding and simplifying certain functions of the use 
of a mobile device. Currently existing technology allows us to insert information in certain labels or 
markers, in order to develop functions in the smartphone in a predefined way. 



Initially, two options were considered for this project: NFC and QR. 

1) NFC (Near Field Communication) is a communication technology for proximity between devices 
without the need for cables or wires, conveniently and safely, just a few centimetres away. This 
technology offers a series of advantages: better visibility regardless of the light of the stay, 
longer life, gives the guarantee of the presence of the user and is easy to use. 

2) A QR code is a square two-dimensional bar code that can store the encoded data and can 
include URL, vCard, text, email, SMS, social networks, PDF, MP3, APP stores, images, 
telephones, events, Wi-Fi and geolocation. 

Since some smartphones don’t have NFC at the moment, we have chosen QR codes. 

 

2.3 System Overview 

Fig. 2 shows the architecture of the system. On the one hand, there is a server with a database that is 
connected to the Local Area Network (LAN) of the University. On the other hand, there are the 
applications of the lecturer and students: 

● The student has an app installed on his mobile phone, either Android or iOS. This application 
uses the camera to read the QR code that is installed in each of the tables in the classroom. 

● The teacher accesses his application through a web browser, either from a mobile / tablet or 
from a computer. 

The system forces both applications to connect through the university network, which avoids possible 
identity theft attempts. 

 

 

Figure 2. System overview 

 

2.4 User stories 

Two user stories have been defined to implement the application: one for the lecturer, and one for the 
student. 

The student user story is as follows: 

● As a student, I want to register ("check-in") in that class with my mobile device through the QR 
code located on my desk. 

● I want the app to notify me when there is a test that the teacher formulates. 
● I want to be able to answer the test from the app. 



● I want to be able to see the statistics of the questions-answers that I have done in each of the 
subjects. 

The lecturer user story is as follows: 

● As a lecturer, I want to visualize the map of the class, with names, photos and location of each 
student. 

● I want to use the map through a tablet or PC to know the names of the students and to be able 
to interact on a personal level (this is especially relevant for classes of 100 students or more). 

● I want to ask questions, tests, games, exercises, etc. that students answer individually and 
confidentially through their app. 

● I want to visualize the statistics of each of the questions after having given a short time for the 
students to answer during the class. 

● I want to see the rankings of the students, aggregated grades, and number of times they have 
not attended class. 

Student responses can be used to make rankings or classifications of students, which can be used by 
the lecturers at their convenience, for example to award prizes according to the performance of each 
student (gamification techniques are used). 

 

3 RESULTS 

In this section an example of use is presented. The application has been designed to be used by one 
lecturer and several students at the same time. There is a different interfaces for the lecturer and the 
student, as it can be seen in the Fig. 3. 

 

 

Figure 3. Lecturer’s (left) and student’s (right) interfaces 

 

The lecturer’s flowchart can be seen in Fig. 4 and the student flowchart in Fig. 5. The lecturer has to 
create a session for each lecture to allow students to log in. At any moment, the lecturer can create a 
new question (test, short question) by typing the question on the application. One the question has been 
submitted, student will receive an alert to answer the question. 

Lecturers can see a map of the class in the app, so they can check how many correct answers there 
are. Both lecturers and students can check rankings and statistics to keep track of their progress. 

Every time the student logs in the application by scanning the QR code, he/she attendance is registered 
for the record.  



 

Figure 4. Lecturer’s flowchart 

 

4 CONCLUSIONS 

 

In this paper a new idea to improve the user experience in face-to-face classes, both for lecturers and 
students has been presented. An app allowing the lecturer to have more control over the class, 
registering and visualizing the student attendance and performance, and allowing students to participate 
more actively during the sessions through live questions, has been designed. 

This project contributes to improve both academic results and class activities. Regarding the 
improvement of academic results, the proposed system allows a constant and progressive evaluation 
of the students in each class. The lecturer can make questions directly to the students (without the need 
to prepare them in advance), and their answers will be recorded. This allows a progressive evaluation 
throughout the course, fairer in certain areas than the partial exams. 

And regarding class activities, we believe that there is a clear problem of student participation in classes. 
Students are afraid to speak in class and to speak in public. Although public speaking is a competence 
that students must have, while they acquire it, this system allows them to participate in classes. This 
lack of participation means that lecturers do not get feedback from the students and do not know if what 
they are explaining is being understood or not. 



 

Figure 5. Student’s flowchart 

 

In some of the modules in which this app is to be implemented, there is a clear problem of absenteeism. 
We believe that this tool can be useful to motivate students by making classes more interactive. 

The economic investment to implement this is minimal since QR codes can be printed and placed on 
tables for very little money and applications are installed on the devices of the students and lecturers 
themselves. Only one server PC is needed and the configuration of the system to the school or 
classroom. Therefore, it is believed that it will be a perfectly adaptable tool for any teaching classroom. 

The application will be launched during the 2018-2019 academic year in the subjects taught by the 
authors' department. However, we still do not have performance results yet since we are at the beginning 
of the academic year and the last tests are being carried out. 
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