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PAPER

Evaluating the Usability of a Gamified Virtual Course 
Designed to Teach Cultural Heritage

ABSTRACT
Virtual courses represent a major innovation in online teaching and learning, offering diverse 
training options tailored to individual needs and interests. Proposals have been developed in 
the field of didactics to provide heritage-related instruction using methodologies and strat-
egies supported by digital sources and offered online. However, there is no comprehensive 
data compilation available on the evaluation of the usability of digital resources developed 
for imparting learning about cultural heritage. Hence, this study aims primarily to present 
the instructional design and usability evaluation of an expert-validated gamified virtual 
course titled “Cultural Heritage Guardians.” The study results show high usability scores for 
the designed course, as measured by the system usability scale. This study significantly con-
tributes to aspects related to user evaluations of the usability experiences of virtual courses 
focused on pedagogy related to cultural heritage.

KEYWORDS
online courses, massive online open courses (MOOCs), e-learning, heritage education, heritage 
teaching, gamification

1	 INTRODUCTION

The development of virtual programmes designed for educational processes 
encourages innovation and promotes didactic tools in all knowledge domains. 
Similarly, scenarios designed and implemented for collaborative work and lifelong 
learning aim to enhance a variety of skills and abilities to improve an individual’s 
competitiveness in today’s globalised world. Recent studies conducted in this context 
have investigated the relationships and interactions arising from the use of digital 
technologies for self-training and personal knowledge generation [1]. The contem-
porary interest in reconfiguring new learning scenarios has triggered the creation of 
digital resources designed for the content to be dynamic and offer novel pedagogical 
alternatives for diverse disciplines.
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Massive online open courses (MOOCs) are positioned as alternative educational 
programs that focus on that open, ubiquitous, networked, continuous, and task-
based learning. They have solidified their performance as an effective and disrup-
tive educational trend, especially attracting interest from youth [2], [3]. In terms of 
their potential, MOOCs enable greater accessibility to diverse content and provide 
an excellent, low-cost alternative to training programmes, offering a favourable 
scenario for flexible and complementary education [4]. Therefore, it is necessary 
to adopt a new vision of online learning processes, as MOOCs are founded on a 
form of distributed learning that aligns with the Connectivism Principles established 
by Siemens [5]. This approach is characterised by offering various types of interac-
tion, active participation, and co-teaching as the basis for social and collaborative 
learning to achieve a greater understanding of teachable content.

The challenges of designing virtual programmes have been discussed in terms 
of meeting quality standards and achieving training goals. Therefore, instructional 
designs that adequately integrate content, resources, and activities must accom-
pany the planning for virtual training spaces. The analysis, design, development, 
implementation, and evaluation (ADDIE) model is a renowned reference that out-
lines the essential components for designing learning environments [6]. The ADDIE 
offers a systematic approach that enables the integration of various resources, 
content, activities, and evaluations in collaborative and interactive environments to 
enhance learning.

Gamification represents another element that has been included in virtual learn-
ing environments. This active methodology strategically integrates elements of 
games to engage students in self-training and enhance their learning experiences. In 
doing so, it offers innovative instructional methodologies that focus on aspects such 
as autonomy, exploration, achievement orientation, and social interaction [7]. Recent 
studies have shown that gamified environments increase motivation, engagement, 
interactions, and performance. They contribute constructively to individual learn-
ing and teaching experiences in diverse disciplines, helping teachers and students to 
engage in more enjoyable and immersive educational activities [8–12].

However, teachers and instructional designers face significant challenges 
in categorising and promoting gamified instruction because the effectiveness 
of online courses often relies on users’ experiences with the chosen training 
platforms [13], [14]. Therefore, the quality of learning environments can be 
improved only if the usability of a selected platform is evaluated. Such usability 
assessments would enable stakeholders to determine the extent to which a virtual 
course would be considered usable by potential users [15]. The system usability 
scale (SUS) represents one of the most widely used instruments for measuring the 
usability of a system. Numerous previous studies have utilised this scale to measure 
the usability of virtual courses in various environments [16–18]. Usability evalua-
tion is often conducted by experts to identify issues in platform usage before the 
final product is released [19].

The present study incorporated the mentioned considerations to design and imple-
ment a MOOC titled “Cultural Heritage Guardians” for dissemination on the Moodle 
platform. The virtual course aims to promote the interests of youth in heritage assets 
by enhancing their knowledge, protection, and appreciation of their legacies. It thus 
approached the concept of cultural heritage from an educational standpoint. The 
proposed course was strategically aimed at raising awareness among young people 
about the importance of preserving and valuing their cultural heritage. Hence, high 
school students attending an official school located in an urban area on the northern 
coast of Colombia were identified as the target users of the course.
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The designed MOOC was implemented with the aim of fostering interest in heri-
tage assets among the target group and promoting responsible and sustainable use 
of these legacies to facilitate their social appropriation. The virtual course is based 
on the premise that it is now possible to create innovative processes that facilitate 
the exploration, understanding, appreciation, awareness, and enjoyment of cultural 
heritage in various settings [20].

Thus, the present article documents the development of a MOOC with reference 
to the ADDIE model. The usability of the course was evaluated by experts before it 
was made available to end users. This research aims to provide significant insights 
into designing educational resources for teaching cultural heritage in virtual envi-
ronments and to contribute to studies related to measuring usability among MOOCs 
in the educational field.

2	 METHODOLOGY

The study was conducted in two stages. Initially, the proposed MOOC was 
designed according to the guidelines of the ADDIE model. Subsequently, the SUS was 
applied for the expert evaluation of the designed MOOC.

2.1	 MOOC development

The ADDIE model posits five phases to enhance learning: analysis, design, devel-
opment, implementation, and evaluation (Figure 1). This study followed every phase 
proposed by Maribe [21].

Fig. 1. Adapted from Maribe [21]

The analysis phase identified the target audience, learning needs, didactic 
approach, and learning platform of the course. During the design phase, the tar-
geted competencies and learning objectives were determined, the training strat-
egy was defined, and the resources to be used were designed. The development 
phase integrated the content and resources into the chosen platform. During the 
implementation phase, system testing was conducted, user registrations were com-
pleted, access to resources was granted, and instructions on how to use the platform 
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were provided. Finally, the scope of the objectives and the aspects needing improve-
ment in each of the developed phases were reviewed, while keeping open the 
possibility of revisiting previous phases. The evaluation phase was formative, 
emphasising the importance of continuously reviewing and adjusting the prod-
uct. Providing the instructional designer with resources was deemed essential to 
ensuring the quality of the process.

2.2	 Applying the SUS

This study utilized a quantitative method that involved the participation of 15 
professionals with master’s degrees and experience in using and designing vir-
tual courses. The gender distribution of the participants was equitable, with a 
similar proportion of men (47%; n = 7) and women (53%; n = 8). Jakob Nielsen’s 
recommendations for the number of evaluators were followed [22].

Table 1. Translation of the SUS questionnaire

Q Original Version Spanish Adaptation*

1 I think that I would like to use this system 
frequently.

Pienso que podría utilizar este curso online con 
frecuencia.

2 I think that I would like to use this system 
frequently.

El curso online me ha parecido 
innecesariamente complejo.

3 I think that I would like to use this system 
frequently.

Considero que este curso online es fácil de utilizar.

4 I think that I would need the support 
of a technical person to be able to use 
this system.

Pienso que necesitaría la ayuda de un técnico para 
poder utilizar la plataforma.

5 I found the various functions in this system 
were well integrated.

Me parece que las distintas funciones del curso 
online están bien integradas.

6 I thought there was too much inconsistency 
in this system.

Considero que hay demasiadas inconsistencias en 
la plataforma.

7 I would imagine that most people would 
learn to use this system very quickly.

Considero que la mayoría de las personas 
aprendería a utilizar este curso muy rápidamente.

8 I found the system very cumbersome to use. El curso me ha parecido muy complicado de 
desarrollar.

9 I felt very confident using the system. Me sentí muy seguro utilizando el sistema.

10 I needed to learn a lot of things before I 
could get going with this system.

Tuve que aprender muchas cosas antes de utilizar 
este sistema.

Notes: *The Spanish adaptation attended to the evaluation of a virtual course. Participants scored 
each item on a numbered scale: (1) Strongly disagree, (2) Disagree, (3) Neutral, (4) Agree and 
(5) Strongly agree.

All participants signed an informed consent form, affirming their voluntary 
participation and agreeing to test a pilot version of the MOOC to identify potential 
usability issues.

The SUS was originally published by John Brooke in 1986. It has been validated 
and successfully used in evaluating the usability of various hardware and soft-
ware types, offering a high level of reliability in testing environments [15], [23]. 
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In the present study, participants evaluated the MOOC using an adaptable and 
translatable Spanish version of the SUS questionnaire (refer to Table 1). Data 
were collected through a Google form and exported to a spreadsheet for pro-
cessing in Microsoft Excel. To obtain the total score of the scale and the contribu-
tion of each item, we followed the procedure described by Lewis and Sauro [23]. 
Figure 2 displays the acceptance score, which was assessed using the scale pro-
posed by Bangor et al. [24].

Fig. 2. Acceptance scale proposed by Bangor et al. [24]

3	 RESULTS

3.1	 The instructional design of the MOOC titled Cultural Heritage Guardians

The design of the MOOC was based on the ADDIE model because it is 
student-centred and iterative. Therefore, the designed learning experiences must 
ensure the achievement of the stated objectives.

Table 2. MOOC competencies, learning objectives and challenges

Title: Cultural Heritage Guardians

C1: Knowledge of 
Cultural Heritage

C2: Valuation of cultural heritage C3: Relationship with 
cultural heritage

Obj 1: Recognize the 
historical and cultural 
importance of the different 
elements that comprise the 
cultural heritage.

Obj 2: Understand the various 
forms and manifestations 
of cultural heritage in 
the local and global 
environment.

Obj 3: Encourage attitudes of 
respect and appreciation 
towards cultural heritage, 
recognizing its importance for 
cultural identity and diversity.

Obj 4: Appreciate the aesthetic 
beauty and symbolic meaning 
of cultural heritage elements.

Obj 5: Develop actions for the 
protection and conservation 
of heritage to raise awareness 
of the importance of 
cultural heritage.

Obj 6: Use different media 
and technological tools to 
communicate and share 
strategies for the care, 
protection and dissemination of 
cultural heritage.

Challenge 1: A journey 
into the past

Challenge 2: Ancient and 
stately cities

Challenge 1: Beyond 
the monuments

Challenge 2: Discovering 
our legacies

Challenge 1: Sharing our stories
Challenge 2: Protecting 

our treasures

The findings from the diagnostic phase of the research revealed that the students 
lacked sufficient knowledge about the cultural heritage of their region.

Workshops were arranged with social science teachers to determine the content 
and didactic strategies for the proposed course. Competencies and learning objectives 
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that could be targeted were identified (refer to Table 2). The MOOC design aimed 
to provide an interactive scenario that includes motivation, challenges, and fun as 
fundamental elements. This approach was intended to help students enhance their 
learning experience about their cultural heritage. The possibilities of gamification 
on the virtual platform were explored as a necessary condition for constructively 
influencing learning [25].

Table 3. Gamification elements integrated into the virtual programme

Mechanics Dynamics

Missions or challenges
Points, badges or medals
Leader board and progress bar
Levels
Feedback

Rewards and achievements
Restrictions
Progression
Competition
Collaboration

Source: Adapted from varied researchers [26–29].

Table 3 describes the mechanics and dynamics incorporated into the MOOC as 
characteristic aspects of gamified scenarios [26–29].

Fig. 3. Awareness sequence in the gamified environment

Fontal’s model of heritage education was adopted as a didactic referential 
framework [30]. This model proposes a series of procedures to encourage people 
to care for and protect heritage assets. All the specified elements were incorporated 
into the gamified environment (see Figure 3).

Moodle was chosen for the implementation of the MOOC because it is one of 
the most widely used learning management systems (LMSs) worldwide. Moodle has 
received high usability and user experience scores in evaluations [31]. At a general 
level, the Cultural Heritage Guardians MOOC proposed six challenges that invited 
users on an adventure to discover, protect, and appreciate historical legacy artefacts 
(see Figure 4).
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Fig. 4. The MOOC interface on the Moodle platform

The interactive activities aimed to strengthen the connections between heritage 
assets and individuals, helping them develop a sense of belonging to a social group 
and ultimately contributing to the formation of their cultural identity.

3.2	 Usability evaluations based on the SUS

Experts were invited to evaluate the MOOC when the testing environment was 
prepared. They were asked to complete a Google form using the SUS items, along 
with an additional field for comments or suggestions. The data obtained from the 
expert evaluations was organised in a spreadsheet to determine the total scores 
and contributions for each item. The formula suggested for the SUS was applied to 
calculate the recorded scores [15], [23].

Table 4. SUS scores and results

Distribution of the SUS Score

Evaluators Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 SUS SCORE

Evaluator 1 4 2 5 2 4 2 4 2 4 2 77.5

Evaluator 2 5 1 4 1 5 1 4 1 5 1 95.0

Evaluator 3 4 1 5 1 5 1 5 1 5 1 97.5

Evaluator 4 5 5 5 1 5 1 5 1 5 1 90.0

Evaluator 5 5 5 5 2 5 1 5 1 5 2 85.0

Evaluator 6 4 1 5 2 5 1 5 1 4 2 90.0

Evaluator 7 5 2 5 1 5 1 5 2 5 1 95.0

Evaluator 8 3 1 4 1 5 1 4 2 4 2 82.5

Evaluator 9 4 2 5 1 5 1 5 1 5 1 95.0

Evaluator 10 4 4 5 1 5 2 5 2 1 1 75.0

Evaluator 11 4 2 3 1 5 2 4 1 4 3 77.5

(Continued)
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Distribution of the SUS Score

Evaluators Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 SUS SCORE

Evaluator 12 5 1 5 1 4 1 4 1 5 1 95.0

Evaluator 13 5 2 4 2 4 3 4 2 4 2 75.0

Evaluator 14 4 1 5 1 5 1 5 1 5 1 97.5

Evaluator 15 5 1 5 1 4 2 4 1 5 2 90.0

Total 87.8

The scoring results presented in Table 4 reveal that the mean SUS score of the 
Cultural Heritage Guardians MOOC was calculated at 87.8, indicating a high level of 
acceptability. This places the MOOC at level B on the scale, with an adjective rating 
of “excellent” (see Figure 2).

The expert evaluations conducted in test environments revealed that it was 
feasible to publish the MOOC for use by the target audience. Improvements rec-
ommended for the MOOC before its launch focused on aspects beyond usability. 
Specifically, the suggested enhancements relate to a section of the course content, 
competencies that should be incorporated, and resources that could be integrated 
into the platform. All comments made by the evaluators were considered before the 
virtual course was put into production.

4	 CONCLUSION

This study aimed to develop a gamified MOOC using the ADDIE model as a 
reference. It also aimed to determine the usability level of the designed course through 
expert evaluations. Each development phase aimed to achieve a final product that 
would meet the challenge of designing high-quality virtual courses, enabling the 
accomplishment of learning objectives set in the field of cultural heritage education. 
The proposed phases were methodologically completed before a gamified MOOC 
was developed on the Moodle platform. Virtual courses provide a conducive envi-
ronment for cultural heritage education, enabling users to learn, discover, protect, 
and appreciate their historical heritage from an academic perspective. This study 
obtained usability results that were similar to and aligned with previous studies 
conducted on LMS platforms with a similar objective [18], [19]. However, the pres-
ent study deployed a larger number of evaluators in the interest of greater rigour.

Finally, this research initiative provides pertinent data for designing virtual 
resources to educate about cultural heritage. It thus contributes significantly to 
studies that measure the usability of MOOCs in educational environments.
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