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Abstract — Education, in general, has been feeling the necessity of 

tools to support it. The evolution of technology has been causing 

changes in the pedagogical methods, updating them, in order to 

take advantage of these new technologies. In the area of Geology, 

educational resources include general content, nonetheless 

targeted to a specific geographical area and illustrated practical 

work in the field. Currently, the evaluations related to field works, 

in the context of a course, still rely on paper and are not using any 

technological support. The students write reports or have quizzes 

regarding the field trips. However, due to the practical nature of 

some exercises in Geology and also in other areas such as History, 

Geography, or Biology, this work methodology is not very 

efficient. For this reason, there is the necessity of a new support 

for these practices. The goal of this project was to develop an 

integrated system that would allow Geology teachers, or those of 

other subjects, to make quizzes, when in field trips or in the 

classroom. The result was an integrated system, named Field Trip: 

this system connects a web portal, where quizzes can be created, 

to a mobile application that allows students to solve them during 

field trips. 

Keywords: Learning Management System (LMS), e-Learning, 
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I. INTRODUCTION 

The fast evolution of Information and Communication 
Technologies (ICT) has changed the lifestyle of our society, 
opening doors to a new way of providing Education with the 
introduction of e-learning [1] and later m-learning [2].  

As several articles state ([3]–[7]) the adoption of these 
technological tools into the classroom brings innumerable 
benefits to the learning, especially if allied with the concept of 
Gamification, which is the transport of ‘gaming elements’ into 
an educational context: captures the students’ attention and 
interest, also allows them to access and assimilate a much larger 
range of study material at their own pace, in an asynchronous 
time. On the other hand, they become more independent and able 
to control their education, developing maturity and 
responsibility, but also stimulate their creativity and a deeper 
learning. 

Several courses, such as Geology, have the necessity of 
carrying the learning process to the outside of the classroom. The 
possibility of extending the lessons to practical work on the field, 
not only increases the student’s motivation, but also helps 
him/her to assimilate the subject topics [8]. Unfortunately, there 
is a lack of technological platforms that allow student 
evaluations on the field.  

The need to have a tool to help teachers and students to 
participate on Field Trips and to have technological means to 
accomplish objective evaluations on a real environment, with 

the possibility of using a gamification approach is the main 
motivation for this work. 

This paper is structured as follows. Section II contains an 
analysis of the state of art relevant to this subject. Then, Section 
III states and reflects about the conventional evaluations realized 
during field trips, in an academic context. Section IV proposes a 
solution for the stated limitations and Section V illustrates the 
results obtained in this project. Finally, the last section VI will 
present the main conclusions and propose relevant aspects 
helpful for a future investigation.  

II. STATE OF THE ART 

A. E-learning 

Electronic-learning, or simply E-learning [9], is a process of 
learning that takes advantage of Technology and can be defined 
as the solution for delivering online, hybrid, synchronous and 
asynchronous learning, independently of the physical location, 
time of day, or choice of digital reception/distribution device. It 
makes easier to distribute information [4], providing students 
with a big amount of study resources as well as with fast and 
easy access. This is possible due to the huge flexibility and 
availability [5] of e-learning technologies. 

B. M-learning 

Mobile-learning [10], [8], also known as m-learning, is a 
specific practice of e-learning: the learning process that makes 
use of the ubiquitous mobile devices and for that reason is not 
restricted to a fixed place. It provides access for learning 
contents through mobile devices, extending even further the 
flexibility and availability of the e-learning tools. Easily, with a 
mobile learning platform, students can improve their knowledge 
anywhere, anytime, inside or outside the classroom, in a formal 
lesson or spontaneously, and it can be directed by others, or self-
directed. 

C. Gamification 

Gamification is a strategy that can be used in e-learning to 
capture the student’s attention and motivation. According to 
Dixon and Nacke, “Gamification is the use of game design 
elements in non-game context” [11]. Using tests, quizzes, 
exercises, edu-games, badges, etc., in Education, makes the 
students’ interest and participation increase [8]. 

Solving quizzes [12] is a great way to bring in gamification. 
They are great multimedia resources that can be seen as games 
and mediators of knowledge. Furthermore, quizzes can help 
teachers to understand the students’ strengths and weaknesses, 
helping students to learn and teachers to know how to teach with 
a differentiated pedagogy [13]. For instance, in Geology 
courses, playing didactic games or answering challenging 



quizzes related to relevant places they can find on the field can 
bring great value to the learning, as it stimulates the students’ 
excitement for exploring the area, discovering the materials and 
the structures with a geological interest. 

D. Learning Management Systems 

Learning Management System [14], also known as LMS is 
one of the effective tools to enable e-learning and it can be 
defined as follows: “web-based systems that allow instructors 
and students to share instructional materials, make class 
announcements, submit and return course assignments, and 
communicate with each other online”.  Most of the LMS 
platforms support a gamification approach, by having the right 
elements. Some authors [3], [15], [16] discuss the most 
important elements a LMS should have: synchronous and 
asynchronous Online Discussion, E-mail, Announcement and 
Grade-book. While the first three elements promote the students' 
engagement, interactivity and encourages the most shy to clarify 
their doubts easily, the announcement is useful for delivering 
important messages such as time and place of an exam, 
information on new material uploading, new discussion topics 
or even to clarify specific issues. The grade-book provides fast 
feedback to the students about their performance, in order to 
make them aware of it and improve their weaknesses and/or 
build their strengths. 

The effectiveness of LMSs is highlighted on the flexibility 
and availability of the content, as well as in the involvement of 
the student in the subject [3]. Some platforms also enable m-
learning, which further extends those qualities and is the concept 
that this paper intends to explore. 

III. EVALUATION IN FIELD TRIPS 

Some articles state ([17]–[22]) Field trips are a way to pique 

the interest of students towards the subject of study, getting 

them motivated to actively participate. Especially in the area of 

Geology, it is a good learning strategy because it allows direct 

observation of the natural environment of materials and its 

geological processes.  

During field trips, realizing an evaluation is a way to promote 

the student’s attention and interest, in the case of using a 

Gamification approach, and also to give a feedback to the 

teacher of the students’ knowledge, weaknesses and strengths. 

Usually, on field trips, a curricular evaluation requires the 

students to realize a report of what they have seen or learned, or 

also a quiz about the topics approached. 

A. Conventional Question Types 

When a quiz is the evaluation method chosen for the field trip, 

generally, the questions are printed in paper support and 

formatted in the standard question types: 

 Essay/Open answer - gives the students the scope to 
interpret and answer with the information they think is 
appropriated; 

 Multiple-choice (select one) - the template of this question 
type includes the question and a list of answers in which 
only one is fully correct; 

 Multiple-choice (select many) - the template has a question 
and a list of answers and multiple can be correct; 

 True or False - includes a list of statements and in each, the 
respondent must select from two options: True or False; 

 Short answer - the response to this closed type of question 
should be a word or a small phrase. This question type 
differs from the open-answer in the length of the answer 
and in the scope of the answer; 

 Matching - a group of sub-questions and answers is 
presented, not sequentially and the student should "match" 
the questions to the correct answers; 

 Ordering - It displays a list of statements in a specific 
context that should be ordered. 

B. Tools 

Traditionally, the typical tool used in field work was a 
rudimentary paper notebook. It was used to annotate all the 
information collected in the trips. Nowadays, due to the 
evolution of technology, there are much more sophisticated tools 
to register field data. 

1) Evaluation tools 
A search in the Capterra website [23] allowed to identify a 

list of the most popular mobile LMS platforms which support a 
gamification approach. Table 1 presents those platforms along 
with their functionalities. Moodle is the only tool that has all the 
features in the table and is still open-source. 

TABLE 1 - LIST OF MOBILE LMS PLATFORMS. 

 

2) Geological Tools 
It is also possible to find specific tools useful in the area of 

Geology, not just for students but also for professional 
geologists. Those tools can do diversified tasks, such as 
accessing needed resources, collecting data on the field, 
measuring orientation and angles, etc. 

The article “An Overview of Mobile Applications for Field 
Science” [24] reveals twelve popular applications for mobile 
devices: Lambert, FieldMove, Rocklogger, GeoCompass, 
Geology Sample Collector, Strike and Dip, GeoId, GeoAssist, 
FieldNotesLT, eGeoCompass GS and Qgis. The authors 



established some criteria to evaluate and rate them as useful to 
field work and identified Lambert and FieldMove as the most 
helpful and effective in the assistance of geologists’ field work. 
However they’re limited, not open-source, and couldn’t fit in an 
educational environment since they don’t allow the visualization 
and answering of quiz questions, don’t give any guarantee that 
the collected data is trustworthy, and not falsified, and the 
teachers would hardly have elements to evaluate the students. 

C. Fied Trips’ limitations 

Is not always easy to realize field trips in an academic 

environment. Sometimes it happens due to a lack of supporting 

documents or technological tools to prepare, support and guide 

the field trips, a deficit of teachers with interest, or inadequate 

training in the preparation of practical materials for students. In 

some cases there is also some resistance, by some teachers, on 

changing the teaching methodology. 

To overcome those obstacles [25], it would be important to 

prepare documents to support the field trips along with other 

supporting technological tools. The other problem is that, as 

presented in B-1) and B-2) we can find either portable LMS 

platforms or specific tools useful for geologists. However, we 

haven’t seen any tool that could bring a conjugation of these 

two approaches in just one platform. 

It would be really useful for students to have a tool where 

they could solve quizzes, as well as access course-related 

information and take advantage of the sensors, GPS receptors 

and cameras of their mobile devices, to solve the quizzes, with 

a driving and stimulating gamification approach. 

IV. MOBILE FIELD TRIP 

Having in account all the limitations subjacent to field trips 
in academic environments, mentioned in the Section III, in this 
section, a new technological tool, named Field Trip, will be 
drawn to overcome those restrictions. Field Trip is a supporting 
tool to realize quizzes with the conventional and new question 
types, adaptable to a gamification approach, in a real 
environment. 

A. Requirements 

This section presents the functionalities and the requirements 

that the system should accomplish. The following requirements 

are based on the IEEE SRS specification [26]. 

1) Target User 

The target users for this application will be the administrators 

of the platform, the teachers and their students. All will have 

access to the mobile application but the students will not have 

access to the web portal.  

2) External Interfaces 

These are the requirements for external components that the 

system will need. 

i. Hardware Interfaces 
The mobile application will have to access a camera and 

GPS, inclinometer and compass sensors. However, neither the 
mobile application nor the web portal have the need for extra 
hardware. 

 

 

ii. Communication Interfaces 
This system requires an Internet connection on the quizzes’ 

upload, through the web portal, and to download them through 
the mobile application, before the field trip. 

The web portal will exchange information with the server 
through HTTP and AJAX requests while the mobile application 
will use REST services, which put another layer of abstraction 
between the app and the database, protecting it and facilitating 
their compatibility. 

B. Architecture 

This section will detail the Physical and Logical Architecture 
of the developed system. 

1) Physical Architecture 
 Figure 1 presents the Physical Architecture of the Field Trip 

system, relating its components. 

 

Figure 1 - Physical architecture of Field Trip System. 

i. Web Portal 
The web portal interface allows for the subscription of the 

teachers in classes, the upload of resources, the creation of 
quizzes in the respective classes, the visualization of the quiz’ 
answers and the insertion of evaluation marks. However, it is 
just a front-end interface, directed to teachers and administrators 
of the system. For this reason, all the content, data inserted or 
observed is stored in a database server. The exchange of 
information between this module and the server is made by 
HTTP or AJAX requests, which will invoke queries to the 
database if stored data is required. 

ii. Mobile Device 
The Mobile app, same as the web portal, is a front-end 

interface that doesn't contain any resources or information. Once 
again, the information stored in the database is obtained through 
REST Services that invoke queries in the database. 

The app is directed to the students, allowing them to 
visualize information given by the teacher, and solve the field 
trip quizzes, using device features such as motion 



(accelerometer), camera, location services, which use the GPS 
system, and secure storage. 

iii. Server 
The server is the central module in the system and receives 

requests both from the web portal and from the mobile app. In a 
succinct way, it can be divided into the following modules: the 
Authentication Management System, mandatory for all users, 
the App Server, which is the core of this module and is 
responsible for accessing the Database Management System 
(DBMS) through secure queries, retrieving the requested data to 
the users. It also has the REST API module responsible for 
processing the REST services received from the Mobile 
Application, invoking functions in the App Server. 

2) Logical Architecture 

 

Figure 2 - Logical Architecture of Field Trip. 

Mobile Field Trip was built in the classical 3-tier 
architecture (Figure 2), applicable to the Web Portal and the 
Mobile Application, since they were developed in an analogous 
and parallel way: most of the functionalities of the first were 
similarly developed in the latter. In this architecture it is possible 
to identify the following layers: 

i. Presentation tier 
This layer represents the user interface and is the highest 

layer in the system, where the renderers and the html code are 
generated, displaying the quizzes, configurations, etc. 

ii. Application tier 
This layer is where all the logic libraries are placed to process 

all the data required. 

iii. Data tier 
This represents the data persistence mechanisms, database 

servers and the data and file access/storage layer. It is 
responsible for storing and retrieving all the data required by the 
application. 

The main advantage of this architecture relies on the fact that 
the user interface, process logic, and data access/storage are 
independent and isolated modules, which could be easily 
replaced or upgraded. 

C. Features 

Some features are generic to LMS platforms, such as the 
creation of school subjects, user accounts and subscription on 
the classes. For this reason, considering Moodle was the most 
beneficial open-source LMS platform presented in Table 1, it 
was incorporated in Field Trip. The Moodle official mobile 
application, open-source, named Moodle Mobile 2 (MM2) also 
implemented those functionalities and the communication with 

Moodle. For that reason it was also used for the Field Trip 
mobile application. Sections C-1) and C-2) will present the 
features specific for this full-stack tool. 

1) Main Features 

i. Download the Mobile app (Students) 
Functionality that allows the students to download the Field 

Trip free mobile application through the Application Stores, 
such as Google Play or Apple App Store. 

ii. Create quiz (Teacher) 
Functionality that allows teachers to create quizzes on the 

Field Trip web portal. The quiz can be associated to a 
geolocation and the offline mode can be activated. 

iii. Quiz download (Students) 
Functionality that allows students to download the quizzes, 

using the Field Trip mobile application. For this feature, internet 
connection is required.  

iv. Solve the quiz (Students) 
Functionality that allows students to solve and submit the 

quizzes, using the Field Trip mobile application. If a geolocation 
is set on the quiz, a GPS system is required and students only 
have access to the quiz when in the right location. 

The application can be in an offline mode, holding the 
submitted answers till internet connection is found, moment 
when is able to upload them. 

v. Upload solved quiz (Students) 
Functionality that allows students to upload the quizzes, after 

solving it, using the Field Trip mobile application. This requires 
internet connection. 

vi. Get the quiz answers and evaluate them (Teacher) 
Functionality that allows teachers to obtain the students’ 

answers to the quiz and grade them. This is done in the web 
portal. 

vii. Visualize the quiz review and grades (Students) 
Functionality that allows students to obtain their marks and 

see the correction of each answer in the mobile application. It 
requires internet connection. 

2) Supported Question Types 
The Field Trip mobile application brings not only the 

conventional types of questions, existent in many other 
platforms, but also innovative types of questions, oriented 
towards field work.  

Those question types arose in a meeting with my co-adviser 
and Geology teacher, Anabela Cruces, and with the teacher 
Susana Fernandes. They are the following: 

 Photo – Question in which the student has to answer with 
one or more photos, related to the question; 

 Photo with description - Question in which the student has 
to answer with one or more photos, related to the question, 
and with some text; 

 Geographic Coordinates - Question with two answer fields 
that should be filled with a latitude and a longitude, in 
degree units, obtained through the GPS system, accessed 
by the phone; 



 Angle - Question that has to be answered with an angle in 
degrees, inserted manually or using the phone motion 
sensors. 

The classical question types supported are the following: 

 Essay/Open answer; 

 Multiple-choice (select one); 

 Multiple-choice (select many); 

 True or False; 

 Short answer; 

 Matching. 

D. Non-functional Requirements 

This section will state the non-functional requirements 
considered relevant to the proposed solution. 

1) Performance 

 Latency or delay less than 100 milliseconds, 
approximately, which is the minimum latency value 
perceptible by human in the system response [27]; 

 The download and upload must not block the app. It should 
be done asynchronously, running in background; 

 The app should have an energy consumption that allows a 
minimum of 2h of use duration without draining all battery 
in mobile devices; 

 The system must be easily scalable. 

2) Security 

 All data must be kept secure and private; 

 Each student must not have access to private information 
of other students, teachers or administrators, as well of the 
other external systems interacting with the app; 

 All the communications in the system must be secure, 
encrypted, protecting all data from interceptions; 

 The database must have secure access control mechanisms; 

 Students, teachers and administrators must be 
authenticated on their accounts.  

 Students must not have access to the quiz questions before 
the assessment time and location. 

 The functionality “Solve quiz” must only be available at 
the evaluation time, when the user is near the quiz location; 

 Students must not be able to edit quiz answers after it is 
finished. 

E. Implementation 

1) Subjacent Technologies 
Field Trip is built upon innumerable technologies. The 

supporting platforms that were extended to create this system 
were Moodle, for the web portal, and Moodle Mobile 2 for the 
mobile application. Likewise, a set of programming languages, 
with different purposes were used. The core of the web portal is 
mostly built in PHP 5.x and XMLDB, but uses also JavaScript 

to give some dynamism to the pages and CSS for the styling. 
The mobile application is a hybrid app built with AngularJS 1.x, 
Ionic 1.x and HTML. Field Trip also adopts some external APIs 
such as the Google Maps JavaScript API, the Math JS library 
and the Cordova API. For the communication between the 
mobile application and the server REST services were used with 
the JSON data format, due to their lightness. 

2) Moodle Extensions 
As explained previously, Field Trip was built by extending 

the Moodle and the Moodle Mobile 2 application. It was done 
by developing analogous plugins in the both platforms: one 
plugin for each of the new question types mentioned in C-2), one 
plugin for Location Based Quiz Access and the installation of 
the Moodle Mobile additional features plugin. 

i. Question Type Plugin 
Figure 3 shows the folder organization of each question type, 

in the web portal. Notice that ‘NAME’ should represent the 
name of a general question type. 

 
Figure 3 - Structure of a Moodle Question type plugin. 

As the Figure 3 shows, each question type has an install.xml 
file, written in XMLDB, to define new tables in the database; a 
lang folder that contains translations of the used strings to 
different languages; an icon.gif image, which represents the icon 
of the question type; an edit_NAME_form.php file, containing 
the moodle_form shown in the page where a question of this type 
is being created; a lib.php file that can be used to insert library 
code and has a callback to allow access to files used by 
questions; a question.php file to represent the object of a 
particular question of this type; a questiontype.php file to 
represent the type of question and its behaviour; a renderer.php 
file that is responsible for outputting all the HTML code needed 
to show the question and the answer fields; a styles.css file to 
customize the presentation styles of each question type; a 
version.php file that only indicates the version of the plugin. 

In the other hand, the structure of the question type plugin in 
the mobile app is divided into one HTML file and three 
JavaScript files: template.html, directive.js, handlers.js and 
main.js. 

The template.html represents the view of the question, while 
the handler.js is equivalent to the question.php file in the web 
portal and has auxiliary functions to get data, check if the 



response is complete or changed, validate the answers, etc. The 
main.js file is responsible for registering the respective plugin in 
the $mmQuestionDelegateProvider, in the questions’ core 
module, injecting this way this question type into the 
application. Each template.html also invoke controllers 
responsible for accessing the needed phone hardware (camera, 
sensors, etc.), which were developed to respond to the necessity 
of each question type. Those controllers will be detailed in point 
4). 

3) Location Based Quiz Access 
This is the access rule for the quizzes mentioned previously 

and it is called GPS. On the web portal, this plugin uses the 
Google Maps JavaScript API and its effects can be seen in the 
quiz configuration page, which now has an embedded map. The 
goal is to click on the map and store those coordinates into the 
Moodle’s database, associating the quiz to a certain geolocation. 

On the web portal, this plugin has only two relevant files: the 
install.xml, with the structure of a new database table, and the 
rule.php, where the restricting options are added to the form in 
the quiz configuration page. Additionally, a JavaScript file was 
also created, map.js, which uses the Google Maps API to 
generate the map and give it some interactivity. 

To implement the GPS access rule in the mobile application, 
Field Trip used the Moodle Mobile REST services to send the 
geographic coordinates, obtained by the phone location services, 
to the server. After receiving the student’s coordinates, the 
server compares them to the coordinates stored in the database 
(i.e. the quiz location) and if the student is near the correct place, 
within a certain tolerance, the server answers with the 
authorization for downloading the quiz. 

4) Auxiliar Mobile Modules 

These are some helpful modules developed to support the 

previous plugins in the mobile application. 

i. Photo Uploader 
This is the module developed to support the camera 

functionality on the question types that need to capture a photo. 
This module is implemented with the Camera Cordova plugin. 

ii. Geolocation 
This module was developed to support the Coordinates 

question type, allowing it to obtain the device’s geolocation, 
latitude and longitude in degrees. It used the Cordova 
Geolocation plugin. 

iii. Tilt Measurer 
This module was created to ensure the functionalities of the 

Angle question type. It was developed with the Cordova Device 
Motion plugin and its goal is to obtain the tilt angle of the device, 
against the gravitational axis (opposite direction of the z-axis), 
as seen in Figure 4.  

 

Figure 4 - Tilt Angle of the phone 

According to an NXP application note [87], given the 
smartphone accelerometer readings in a vector 𝐺𝑝, 

 𝐺𝑝 = (

𝐺𝑝𝑥
𝐺𝑝𝑦
𝐺𝑝𝑧

)  (1) 

in which 𝐺𝑝𝑥 , 𝐺𝑝𝑦 and 𝐺𝑝𝑧 represent, respectively, the 

instantaneous acceleration of the device in the x, y and z-axis, in 
the native accelerometer units. The tilt angle, 𝜌, in radian units, 
is given by the following expression: 

 𝜌𝑟𝑎𝑑 = cos
−1

(

 
𝐺𝑝𝑧

√𝐺𝑝𝑥
2 + 𝐺𝑝𝑦

2 + 𝐺𝑝𝑧
2

)

   (2) 

Consequently, the expression, used by Field Trip mobile 
application, to get the tilt angle of the phone, in degrees, is given 
by 

 𝜌𝑑𝑒𝑔 = cos
−1

(

 
𝐺𝑝𝑧

√𝐺𝑝𝑥
2 + 𝐺𝑝𝑦

2 + 𝐺𝑝𝑧
2

)

 .
180

𝜋
  (3) 

5) Secure Storage 
The Field Trip mobile application needs to store, in a secure 

way, data on the phone: information about the sites, the list of 
saved sites and also a cache of the REST calls [56]. 

The mobile application used for the secure storage the YDN-
DB IndexedDB [84], with the autoSchema option, which allows 
to change the database schema, i.e. the structure of the database, 
during the life time of the application. 

6) Offline Mode 
This allows the students to solve and submit the previously 

downloaded quizzes without using any internet connection. If 
this happens, the app holds the answers, until an internet 
connection is found, and, at that moment, the system uploads the 
answers to the server, synchronizing all data. 

To allow the access to a quiz in the offline mode, the Field 
Trip system had to install the Moodle Mobile additional features 
plugin, mentioned before, implemented by Moodle. This plugin 
inserts a new option in the quiz configuration page, on the web 
portal, to activate the offline mode. What happens in the 
background is that after downloading the quiz, it is securely 



stored in the phone.  The answers are also stored in the phone 
after being submitted, while the upload is not possible. 

V. RESULTS 

Field Trip supports now most of the features envisaged in the 
requirements and it is easy and intuitive to use. The only feature 
that was not fully accomplished was the offline mode: it works 
in quizzes without access rules, but when the GPS access rule is 
used or the time restriction, internet connection is required. 
Making the offline mode work in that contexts would imply a 
big effort on changing the core architecture of Moodle, create 
new end-points for plugins and develop new web services. The 
reason is that the Moodle architecture lets us override methods 
for the quiz access rules, receiving in the arguments pre-flight 
data, sent through the existent web services. However, it doesn’t 
have a way to send to a third-party application, the coordinates 
or the time of a quiz, stored in the Moodle’s database. 
Consequently, the validation of the coordinates and time must 
be done in the server, and that requires internet connection in the 
mobile application to send that data to the server. Luckily, 
sending to the server the coordinates or the current time doesn’t 
evolve a big amount of data and keeping the validation in the 
server represents a bigger security safety. 

In the user point of view, the applications seem attractive and 
responsive, while executing all the rest of the features. In this 
section, a demonstration of the Field Trip features will be 
shown. 

A. Main Features 

The main features offered by Field Trip comes from Moodle 
and the Moodle Mobile 2 application. For that reason they will 
not appear in this paper. 

B. Supported Question Types 

1) Photo with description 

In the next figures we can see the example of a Photo with 

description question type. The Photo type is not worth to be 

shown because in a practical view it can be considered a 

fragment of this type. 

 

 
Figure 5 – Photo w/ Description (1). 

 
      Figure 6 – Photo with Description (2). 

 

 

Figure 7 – Photo with Description (3). 

2) Geographic Coordinates 

 
Figure 8 – Geographic 

Coordinates (1). 

 
     Figure 9 – Geographic 

Coordinates (2). 

 
Figure 10 – Geographic 

Coordinates (3). 

 
     Figure 11 – Geographic 

Coordinates (4). 

 



 
Figure 12 - Geographic  

Coordinates (5). 

 
     Figure 13 – Geographic 

Coordinates (6). 

In figures 8-13 we can see the example of a Coordinates 
question type. 

3) Angle 
Figure 14 represents an example of an Angle question type. 

In a similar way to the Coordinates type, it also has input 
validation. 

 
Figure 14 - Angle question type. 

C. Location Based Quiz Access 

Figure 15 shows the screen in which the student much insert 
his/her location. To do it, he must click on ‘Obtain location’ and 
‘Ok’ buttons. The location services retrieve the phone 
coordinates, which are automatically inserted in the correct 
fields and then the student can send them for validation. If a 
positive answer is received, the student is able to access the quiz. 

 

         Figure 15 - GPS Access Rule screen 

 

D. Offline Mode 

In Figure 16 it’s possible to see a ‘cloud’ icon. That symbol 
indicates that the quiz has the offline mode activated. 

 

          Figure 16 - Offline mode icon. 

After solving and submitting the quiz, in the offline mode, a 
message warns that the quiz needs to be synchronized (Figure 
17). After connecting to the internet, the quiz’ answers are 
automatically uploaded and now the app shows a message with 
information about the last synchronization (Figure 18). 

 
Figure 17 – Offline mode: before 

synchronization. 

 
Figure 18 - Offline mode: after 

synchronization. 

VI. CONCLUSIONS AND FUTURE WORK 

This paper proposed a solution capable of fulfilling the 
scarcity of tools for dynamic evaluations in field trips, with a 
new variety of question types. 



Field Trip is an innovative tool that allows quizzes to be 
created in a web portal, resolved on the mobile application 
during field trips, using location services to access that quizzes 
or to answer a question, the phone’s camera to answer with 
photos and its accelerometer to measure tilt angles. It has a great 
variety of question types, including the conventional questions 
as well. Moreover, it can work on an offline mode, except during 
the download of the quizzes, when the geolocation mode is 
activated, which also concerns some security measures. This 
tool can be really useful for evaluations in Geology field trips, 
with a gamification approach. 

In the future, more question types could be implemented, or 
combinations of them, for example, Photo with multiple choice 
answer, Video or Audio answers, Topographic Profile that 
automatically generates a graphic with the altitude along with 
the walked distance, instead of just sending the array of 
coordinates and altitude, Fill in the gaps with photos captured in 
the field trip or with geographic coordinates, the Angle question 
could evolve into an Attitude question type and instead of 
measuring the tilt of a plane, measuring the Strike and Dip with 
the correspondent directions (example: N90ºW, 33N) etc. The 
last type, would involve a combined use of the phone 
accelerometer, to measure inclination angles, with the compass, 
to obtain the phone orientation. 

Likewise, the restrictions in the access to the quizzes can be 
extended to restrict the quizzes not only to a geolocation, but 
also to a starting and ending time, both in the offline mode. 
Those functionalities already exist in the online mode, but do not 
work when offline. Moreover, the timestamp obtained in the 
Cordova Geolocation plugin could be utilized to use the time of 
the GPS system instead of the phone time, granting more secure 
measures. 

Finally, both the mobile application and the web portal styles 
could be customized with a more attractive look and feel, 
especially the web portal, which is older. 

To conclude, it is expected that this solution motivates 
students, bringing them a practical and interactive way of 
learning, in a real environment, while providing teachers with a 
way to evaluate them on the field. 
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