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Abstract  
The aim of this paper is to describe the outcomes of a project carried out by a team of lecturers in the 
MSc in Actuarial Science at the Universidad de Málaga consisting of developing interactive resources 
for Actuarial education. The resources are based on simple, but effective serious games –crossword 
and word search– that are made available online. The main results of the final survey of the project 
indicate that our students consider the designed resources very useful for their learning process, and 
especially value the gamification factor to reduce the usual pressure in some courses. 
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1 INTRODUCTION 
New developments in the field of design and implementation of interactive on-line didactic tools, and 
the possibilities that serious gaming offers in Higher Education programs, encouraged a team of 
lecturers in the MSc in Actuarial Science at the Universidad de Málaga to develop simple but effective 
didactic resources to enhance Actuarial education. Since the labour market in the insurance and 
finance sectors is demanding employees with more specialized skills [1], [2], in a process of change 
and adaptation to technology and market requirements [3], educational resources in this academic 
field also need to be in a constant process of renovation.  

The use of interactive games has impacted on the mode of learning [4]. In a comprehensive review of 
literature on computer games and serious games, regarding the potential impacts on users aged 14 
years or above, [5] finds that the most frequent outcomes and impacts are related to knowledge 
acquisition, content understanding and affective and motivational outcomes. In a later study restricted 
to Science learning, [6] also states that most digital games were utilized to promote scientific 
knowledge and concept learning. 

The development and use of the game-based resources described in this paper is integrated into a 
wider project on new approaches to learning and teaching that involves several courses in the MSc 
program. This project benefits from a quite long experience of the team of lecturers using innovative 
resources and strategies in the Actuarial programs at the Universidad de Málaga, related to 
technological resources [7], [8], new models of assessment [9], creativity [10], transversality [11], [12] 
and professional competences [13].   
This paper is structured as follows: section 2 describes the methodology of this project and its main 
characteristics. The results of a survey carried out to know students’ perceptions of the interactive 
resources are evaluated in section 3. Finally, the main conclusions of our study are stated in section 4. 

2 METHODOLOGY 
The approach we followed is based on the results of previous experiences in the Actuarial programs of 
our university, especially on the students’ comments in the assessment surveys. Although our 
students used to demand more interactive on-line resources, they also frequently mention a high load 
of work in their courses. Therefore, this current project aims to provide effective resources with a 
simple design, intended to be used in short sessions, that complement the general course strategy. In 
addition, we introduce the gamification element, resulting in the generation of two types of resources: 
a crossword and a word search puzzle. Both types of tools, that have been rather used in language 
courses [14], but also in other disciplines [15], [16], [17], have proven to be very useful in our project.  

The design of the interactive word search deliberately looks for a very simple layout in an attempt to 
focus on the words and concepts. Fig. 1 shows an example of a word search. It includes at the upper 
part an identifier name (weakly stationary stochastic process) and the names of the course and 
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lecturer. While looking for words, letters change to red colour in the left side. Once they are guessed, 
correct words are marked strike-through on the right side. 

 
Figure 1. Interactive word search: Weakly stationary stochastic process. 

The interactive crossword design has the same identifier elements as the word search (name, course 
and lecturer), but it includes, in addition, a timer and a score counter in the lower part, as can be seen 
in Fig.2. These two elements add a competition feature that allows several uses, like trying to be the 
one (individually or in groups) who gets more points in a fixed time or solve the whole correctly the 
cross word in least time.  

Currently, both resources are used in three different courses (Insurance Law, Stochastic Processes 
and Survival Models). In each course, students have two to four resources available on line at their 
corresponding virtual learning environments. They are not compulsory, thus offered as complementary 
resources to help in understanding and reinforcing key concepts. However, most of the students 
carried out the crosswords and word search puzzles, with excellent results.  

Moreover, each crossword and word search is provided both in Spanish and English to facilitate 
students getting familiar with specific terminologies, usually in English language in the Actuarial 
profession. This feature is consistent with one of the transversal skills included in all the courses of the 
MSc in Actuarial Science at the Universidad de Málaga. 
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Figure 2. Interactive crossword: Interest rates swaps. 

Regarding technological features, to achieve a cross-platform and cross-device outcome we used a 
combination of Java-Script and CSS, that allows a high degree of interactivity, using the capabilities of 
modern browsers. This technical specification, along with the simple layout designs, enables a multi 
device access, either by computers and laptops or by smaller devices like tablets or iPads. 

Furthermore, both types of resources are randomly generated each time they are accessed, allowing 
being reused by the same user several times as a review exercise.  

3 RESULTS 
In order to have an assessment of the perceptions of our students about the quality and efficiency of 
the interactive resources we have developed, a survey was carried out in two courses that made use 
of them. The survey was conducted at the end of each course in the academic year 2016-2017, with a 
demographic profile of 43% women, 57% men and an average age of 24.4 years (sample size= 54). 

After using the game-based educational resources in our courses, students were asked about their 
perception of the contribution of this kind of resources to the learning process in Higher Education, 
using a Likert scale in the interval (1-5). The results (mean and standard deviation) are shown in Table 
1. The contribution to a more enjoyable learning process is valued with a very high mean (4.87), 
indicating that our students consider the crossword and the word search as resources that can reduce 
the stress of the courses adding a funny component. But, in addition, they also think that these two 
resources enhance the learning process by means of increasing motivation and interest (with a very 
high mean, 4.8). 
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Table 1.   Opinions about game-based educational resources. 

 Mean Standard deviation 

Contribute to learning in Higher Education 
by making it more enjoyable and funny 4.87 0.30 

Contribute to learning in Higher Education 
by increasing interest and motivation 4.80 0.41 

As we mentioned before, the interactive resources are available in Spanish and English. The survey 
includes a question about the language used in the experience with the resources with the aim of 
knowing the use of each language by our students in this project. Fig. 3 shows the relative distribution 
of languages in the use of the interactive resources. The figures reveal a varied usage of the 
resources. While 29% of students carried out the crossword or word search in both languages, 14% 
did them only in English. Nevertheless, the majority (57%) used only the Spanish version. 

57%
14%

29%
Spanish
English
Both

 
Figure 3. Language used in the resource. 

We were very interested in the students’ opinions about particular aspects of the usefulness of the 
interactive resources of this project. Table 2 presents the results of the answers to a set of questions 
regarding this topic (with the same scale as questions in Table 1). In accordance with the results of 
questions in Table 1, the usefulness for a more enjoyable learning was valued with a very high mean 
(4.71). However, the usefulness for better understanding of concepts is also highly valued by our 
students (with a mean of 4.64), as well as for the general learning process (with a slightly lower mean, 
4.43).  

Another relevant aspect of the resources developed in this project we are interested in is that related 
to the potential contribution to self-organising the learning process, since they are available online on 
a multi device platform. The results of the survey indicate that our students consider these resources 
can facilitate their autonomous learning (mean value of 4.61).  

But the highest valued item in this set of questions is the usefulness for self-assessment (4.86). Thus, 
the perception of our students about the interactive crossword and word search we designed seems to 
indicate that, being very useful for several purposes (enjoyable learning, understanding concepts, …), 
the most interesting one is the availability as an additional tool for self-assessment. 
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Table 2.  Opinions about usefulness. 

Usefulness of the resources for: Mean Standard deviation 

Better understanding of concepts 4.64 0.50 

More enjoyable learning 4.71 0.47 

General learning process 4.43 0.85 

Autonomous learning 4.61 0.74 

Self-assessment 4.86 0.36 

Finally, we also assessed the satisfaction with the experience using the interactive resources with four 
questions in the survey (measured in the same scale as the remaining questions). The mean scores 
are shown in Fig. 4. The satisfaction with the item named entertaining experience was valued with a 
mean of 4.90, reinforcing the general perception that the entertaining dimension of these resources is 
highly valued by our students.  

Moreover, they also show a great interest in the outcomes of the project, with an explicit demand of 
more resources of this kind, as this item is the highest valued in this set of questions (4.93). Indeed, 
our students also gave a very high score (4.86) to the item named would recommend it. 

The final question about the overall satisfaction with the experience was valued with a mean score of 
4.79, which we consider a very good result, which is also consistent with the outcomes of the project 
discussed above. 
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Figure 4. Satisfaction indicators (means). 

4 CONCLUSIONS 
Serious game-based interactive resources have a considerable potential use in Higher Education. 
Although there is a wide range of approaches available, we opted for a deliberately simple design, in 
an attempt of providing easy to use, but effective, interactive resources. Thus, our project consisted of 
providing two types of interactive resources, a crossword and a word search, in Spanish and English, 
to students of three courses in the MSc of Actuarial Science at the Universidad de Málaga. 

Using a unified simple layout for the resources, that don’t need any tutorial, as all students know what 
a crossword or a word search is, the attention is focused on the concepts avoiding other distractions. 
Moreover, the simplicity of design and the Java-Script and CSS implementation allow the use in 
several devices without additional complications or requirements, apart from a modern browser  

The results of the survey indicate that our students, after using these resources in the last academic 
year, consider them very useful for their learning process, and especially value the gamification factor 
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to reduce the usual pressure in some courses. In addition, it is worth noting that students also think 
that these interactive resources enhance motivation and interest in the courses. 

An additional feature which has been highly valued by the students is the potential use of the 
interactive resources as self-assessment tools, contributing to a more autonomous learning process. 

The main results of our project also confirm that it is not necessary to develop complex serious 
gaming-based educational resources to reach effective outcomes. In our case, the design simplicity 
along with the small dimension of every resource developed are factors that contribute to the 
perceived usefulness and students’ satisfaction. 

Finally, the last indicator of the good results of the project is that most of our students indicated in the 
survey that they would like to have more resources of this kind available, and would recommend them 
to their peers.  
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