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Summary 

Sub-Saharan Africa has the greatest shortage of health workers in the world. These countries have an 

average of 2.2 health workers per 1000 inhabitants. The shortage of health workers prevents Sub-

Saharan Africa from meeting the health needs of its population. Education in the form of e-learning 

has proven to be a cost-effective strategy for building health capacity in these countries. This 

educational strategy has been used since 2005 by Health[e]Foundation, a non-governmental 

organization based in Amsterdam, with the ultimate purpose of strengthening health systems and 

ensuring quality care in vulnerable communities. 

 

Health[e]Foundation makes use of web-based software, namely Learning Management Systems 

(LMSs), to distribute, monitor, and manage its e-learning curricula. Since 2020, Health[e]Foundation 

has been delivering its e-learning curricula through a new LMS called Moodle under SCORM (Sharable 

Content Object Reference Model) standards. Health[e]Foundation is interested in knowing how users 

experience their e-learning in the new Moodle platform to implement a user-centered design and 

improve its e-learning products. Therefore, this study had as objective to provide recommendations 

to improve the e-learning programs aimed at healthcare professionals located in Sub-Sahara Africa by 

comparing the user experience and learning outcomes of different interactive modules on the Moodle 

e-learning platform. 

 

This study had a mixed-methods approach. Three different interactive versions of the 

Corona[e]Education course (E1, E2, M3) were designed under SCORM standards and distributed via 

the Moodle LMS of Health[e]Foundation. Version E1 presented the e-learning content as static text 

and included videos, images, and hyperlinks to other websites. Version E2 included features of version 

E1 and added click-and-reveal animated content like flip cards and labeled graphics. Version M3 

showed the e-learning content in the same way as version E2 but include knowledge-check activities 

such as multiple-choice questions, sorting activities, and case scenarios. Participants of this study were 

recruited from Health[e]Foundation’s alumni database from Ethiopia, Nigeria, Rwanda, and Uganda, 

and randomized into three intervention groups. Each group was exposed to one of the 

Corona[e]Education course versions. Of the 580 healthcare professionals that were invited to 

participate in this research, 43 completed the e-learning course. Quantitative data was retrieved from 

pre-test and post-test results, and a user experience survey of the 43 participants. Qualitative data 

were obtained from structured interviews with ten participants.   

 



4 
 

Quantitative data obtained in this study were tested with non-parametric tests. Frist, pre-test and 

post-test results suggested that there was an average knowledge gain of 11,38% among all the 

participants. P-values of these results indicated that the knowledge gain was significantly different 

among the three intervention groups. The major knowledge gain (13,44%) occurred among the group 

of participants exposed to e-learning content with integrated knowledge-check activities. Second, p-

values obtained for the survey responses indicate that survey results were not significantly different 

among the intervention groups. Although differences among groups’ responses were not significant, 

survey data revealed that participants had in general a good experience with the Moodle platform.  

 

Qualitative data from the interviews served to confirm the good perception of users regarding the 

Moodle platform and SCORM e-learning modules and to identify processes or features related to good 

or bad experiences among users. On one hand, interviewees related their good experience with the 

quality of the e-learning content and technical support received and highlighted that the inclusion of 

features like knowledge-check activities, videos, and hyperlinks, was useful for their learning purposes. 

On the other hand, interviewees suggested that technical barriers of Moodle, namely the self-

registration process, and offline access to the Moodle mobile and desktop application, elicited negative 

emotions during the usage of the Moodle LMS.  

  

The results of this study served to provide four practical recommendations for the improvement of the 

Health[e]Foundation’s e-learning products. Among these recommendations are: (i) addressing barriers 

for accessing offline content on the mobile Moodle application; (ii) integrating knowledge-check 

activities into the e-learning SCORM content; (iii) making the technical assistance process more 

seamless and efficient; (iv) using the face-to-face workshops to explain complex processes required in 

the e-learning journey (e.g., self-registration). 

 

The implementation of the recommendations provided in this report can serve to implement a user-

centered approach to the e-learning products of Health[e]Foundation, and ultimately improve the user 

experiences. Furthermore, this study draws attention to the design of interactive e-learning content 

and the implication of e-learning features on the user experience and learning outcomes. This opens 

the window for further researching the impact of knowledge-check activities in the knowledge gain of 

learners. 
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1 Introduction  

The health workforce also known as Human Resources for Health (HRH), as defined by the World 

Health Organization (WHO), are all the people involved in the provision of health services. The 

availability of HRH is indispensable for the proper functioning of health systems (WHO, 2010); 

however, the growing shortage of health workforce is impeding access to quality health services 

around the world (WHO, 2010). Such a shortage is most apparent in low- and middle-income countries 

(LMICs), especially in countries in Sub-Saharan Africa (SSA), where the number of trained midwives, 

nurses, and physicians is insufficient to attend to the health care needs of their population (Dieleman 

& Harnmeijer, 2006; WHO, 2019b; WHO & GHWA, 2014). The lack of a trained health workforce has 

led to poor health outcomes in SSA; for example, 30 of the 47 countries in SSA had the highest rates 

of infant and maternal mortality in 2014 as only 20% of deliveries were attended by skilled personnel 

(WHO & GHWA, 2014). Currently, there is no evidence that the shortfall of skilled health workforce 

will decrease, on the contrary, by 2030 it is estimated that 18 million healthcare workers will be needed 

to cope with the health demands globally (WHO, 2019b).  

 

Scaling up education and training is seen as a key strategy for reducing the global shortage of 

healthcare workers, as the acquisition of the right competencies and knowledge increases the capacity 

of the health workforce to respond to the evolving needs of communities (Mullan et al., 2011; WHO, 

2013, 2019a). E-learning is one educational approach to scaling up the training of the health workforce 

(Barteit et al., 2019; Safie, 2013; WHO, 2016a). This approach allows students to access educational 

content, generally at their own pace and time, through the use of electronic media (Safie, 2013; Sun 

et al., 2008). E-learning has not only proven to be as effective as traditional learning methods when 

transferring knowledge to the health workforce, but it has also demonstrated to be cost-effective for 

training large populations of healthcare professionals, especially the ones situated in rural areas, as 

they can engage in continuous training without the need for classrooms or transportation to 

educational sites (Brusamento et al., 2019; Schroter et al., 2011; Tudor Car et al., 2019). In the last 

decade, the increasing number of internet users in SSA has enabled the delivery of e-learning content 

through web-based software called Learning Management Systems (LMS) (Barteit et al., 2019; Bervell 

& Umar, 2017; GSMA, 2020). LMSs are nowadays the most popular way to deliver e-learning because 

they provide worldwide access to e-learning courses via the internet and allow the customization of e-

learning interventions with the integration of different interactive features such as videos, chat, 

forums, and progress trackers (Bervell & Umar, 2017; Cavus & Zabadi, 2014; Safie, 2013). The high 

scalability and cost-effectiveness related to e-learning interventions in healthcare settings have made 
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current literature recognize e-learning as a promising solution for building healthcare workforce 

capacity (Barteit et al., 2019; Safie, 2013; WHO, 2016a). 

 

Health[e]Foundation is a non-governmental organization (NGO) that over the years endeavored to 

strengthen the healthcare workforce with e-learning interventions, mainly in SSA 

(Health[e]Foundation, 2021b).  Since 2005, the foundation has been delivering its e-learning curricula 

via a custom-made LMS called CrossmarX (Health[e]Foundation, 2021b). During this research, an 

exploratory interview was conducted to better understand the current situation of 

Health[e]Foundation (See Appendix 1: Interview with Health[e]Foundation Employee). Two limitations 

of the CrossmarX LMS were identified during this interview. First, the customization process of this 

LMS is complex and slow as it can only be performed by programmers who work for the CrossmarX 

company. Second, the incompatibility of e-learning materials designed for CrossmarX with other LMSs, 

a situation that restricts Health[e]Foundation from developing e-learning content for third parties. 

Therefore, from 2020, Health[e]Foundation has started to offer courses through an open-source LMS 

called Moodle (Health[e]Foundation, 2020). By adopting Moodle, the organization can tailor its LMS 

according to its evolving needs in a cost-effective way and develop e-learning content that can be 

interchangeable between different LMSs under SCORM (Sharable Content Object Reference Model) 

standards (Health[e]Foundation, 2020b). So far, two e-learning courses aimed at healthcare 

professionals in SSA have been developed on Moodle, but the user experience (UX) has not been 

extensively evaluated yet due to the recent implementation of this platform. 

 

UX evaluations become extremely important when designing e-learning content in an LMS because 

this activity allows to collect the views of the users of the system and identify areas for improvement 

in the e-learning process (Lallemand et al., 2015; Sahid et al., 2016). Health[e]Foundation is interested 

to know the experience of its learners when using Moodle, as this information will serve as a guide to 

improve the organization's educational products. The research question that arises is: What Moodle 

and SCORM interactive features relate to a good user experience and better e-learning outcomes 

among healthcare professionals located in Ethiopia, Nigeria, Rwanda, and Uganda? Hence, this 

study aims to provide recommendations to improve the e-learning programs aimed at healthcare 

professionals located in Sub-Sahara Africa by comparing the user experience and learning outcomes 

of different interactive modules on the Moodle LMS platform. 
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2 Contextual Background 

2.1. Health workforce capacity in SSA  

The countries located south of the Saharan Desert, also known as Sub-Saharan Africa (SSA), have the 

most severe deficit of human resources for health (Dieleman & Harnmeijer, 2006; WHO, 2016b; WHO 

& GHWA, 2014). These countries have an average of 2.2 health workers per 1,000 inhabitants, which 

is below the minimum threshold of 4.45 workers set in 2016 by the WHO (WHO, 2016b). Additional to 

the shortage of health workforce, these countries have the highest burden of disease, which translates 

into high mortality and morbidity rates due to communicable diseases, namely, malaria, tuberculosis, 

and HIV (Anyangwe & Mtonga, 2007). The current health workforce shortage and the high burden of 

disease represent burning issues in SSA as the local health systems struggle to cope with primary health 

interventions (WHO, 2019b). 

 

In the past years, educational interventions have built capacity in healthcare and ultimately improved 

health outcomes in SSA. For example in Rwanda, educational institutions have used traditional 

educational methods to strengthen the training of nurses and community midwives, leading to the 

reduction of mother and neonatal mortality rates by 79% and 41% respectively between 2000 and 

2017 (Bucagu et al., 2012; Musafili et al., 2015; UNICEF, 2021). Also in Kenya, e-learning programs have 

enabled nurses to perform tasks previously only performed by physicians and to improve patient care, 

eventually leading to a decrease in patients’ time in the hospitals’ wards (AMREF Kenya, 2011). 

Nevertheless, providing education in SSA is challenging due to scarce educational resources, namely 

educators and infrastructure (WHO, 2016a). Most of the medical universities in SSA have a shortage 

of teaching staff, difficult access to telecommunications, and are disrupted by daily power outages 

(Mullan et al., 2011). The challenges present at SSA universities make it difficult to implement face-to-

face training and live online training (Mullan et al., 2011; Willcox et al., 2015). These challenges, 

together with the limited financial resources in most SSA countries, lead to the paradigm of finding 

alternative educational interventions that can act cost-effectively in the given context (Willcox et al., 

2015). 

2.2. E-learning in SSA 

One strategy to scale up training is e-learning (Dieleman & Harnmeijer, 2006; Ruiz et al., 2006; WHO, 

2016a; Barteit et al., 2019). The concept of e-learning has its origins in the 1980s, and its broadest 

definition covers the distribution and delivery of information for education and training through all 

electronic media and telecommunication technologies (Al‐Qahtani & Higgins, 2013; Sun et al., 2008; 
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WHO, 2016a). That means that e-learning is accessible through technological tools such as the internet, 

CD-ROM, USBs, audio- and videotape, and television (Moore et al., 2011; WHO, 2016a). Through the 

use of these tools, e-learning facilitates remote education for students who are located in different 

geographical areas (Moore et al., 2011).  

 

Educational interventions in the form of e-learning have gained popularity in recent years in SSA due 

to the attributes described above (Barteit et al., 2019; Tamim & Grant, 2016). Mtebe and Kondoro 

(2016) report a wide uptake of e-learning at SSA universities and appoint Moodle, Blackboard, and 

Sakai as the most popular LMSs for the delivery of e-learning in SSA. LMSs are web-based software 

that allow the distribution, monitoring, and management of e-learning courses (Bervell & Umar, 2017).  

The wide adoption of LMSs is due to their easy customization to meet the needs of universities and 

students, and the possibility of accessing e-learning courses offline through mobile devices (Mpungose, 

2020; Mtebe & Kondoro, 2016).  

 

The offline access to e-learning courses grants users to learn at their own pace and convenience (Safie, 

2013). Furthermore, offline access is highly beneficial for the SSA context, since internet connection 

and access to a computer continue to represent an obstacle for the implementation of e-learning in 

these countries (WHO, 2016a). However, the increasing adoption of smartphones and mobile internet 

in SSA countries offers a favorable outlook for overcoming the aforementioned ICT challenges. For 

example, in 2019, 44% of phone users in SSA were smartphone users, and this number increased to 

50% in 2020 (GSMA, 2020). This increase is due to the availability of cheaper devices and financing 

schemes for smartphones (GSMA, 2020). The latter has enabled low-income consumers to pay for 4G 

devices in daily installments and based on this, a smartphone adoption of 65% is expected among the 

SSA population by 2025 (GSMA, 2020).  

2.3. Health[e]Foundation  

Health[e]Foundation is an NGO that offers e-learning interventions to healthcare professionals, 

particularly in regions that are most deprived of resources. Since its inception in 2003, this organization 

has strived to strengthen healthcare by providing digital education and accurate state-of-the-art 

information to health professionals, community health workers, and communities about disease 

prevention, treatment, and care (Health[e]Foundation, 2020a). The foundation implements its 

education curricula with a blended format, combining face-to-face workshops and distance e-learning.  

 

The blended learning approach, as described in Figure 1, firstly involves a face-to-face kick-off 

workshop where participants are introduced to the course topics and explained how to use and access 
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the e-learning platform. The workshop is followed by self-study distance-based e-learning in which 

participants can learn from digital e-learning modules at their own pace and time. The e-learning 

modules are delivered through the LMSs of Health[e]Foundation. A follow-up workshop is conducted 

after the completion of the e-learning curricula. During the workshop, the e-learning course is 

monitored and evaluated, and participants with satisfactory grades receive a certificate of completion. 

Continuous education is ensured as participants have lifelong access to the e-learning platform where 

the courses are regularly updated (Health[e]Foundation, 2021a). The e-learning of 

Health[e]Foundation falls under the umbrella term of e-health since e-health is the electronic 

dissemination of health information for promotional and educational purposes (Tamim & Grant, 2016).  

 

 

Figure 1. Blended learning approach of Health[e]Foundation (Health[e]Foundation, 2021a) 

 

Health[e]Foundation has implemented several educational projects with its blended approach over 

the years in countries located in SSA. Among these countries are Cameroon, Ethiopia, Kenya, Malawi, 

Mozambique, Nigeria, Rwanda, Senegal, South Africa, Tanzania, and Uganda (Health[e]Foundation, 

2020a). Since 2019, the focus countries of Health[e]Foundation in SSA are Ethiopia, Nigeria, Rwanda, 

and Uganda. The e-learning curricula developed for these countries vary from maternal and child 

health, infectious diseases, community health, and sexual and reproductive health and rights 

(Health[e]Foundation, 2021c).  

 

To deliver its educational programs, Health[e]Foundation works together with local partners in 

countries where the projects are carried out. The local partners play a crucial role when identifying the 

target group's needs and promoting educational initiatives (Health[e]Foundation, 2020a). Among the 

partner organizations in SSA are the Ethiopian Midwives Association (EMWA) in Ethiopia, the Bayero 

University and Ahmadu Bello University in Nigeria, the Ministry of Health and Rinda Ubuzima in 

Rwanda, and The AIDS Support Organization (TASO) in Uganda (Health[e]Foundation, 2021c).  

 

2.3.1. CrossmarX LMS 

CrossmarX is one of the LMS that Health[e]Foundation uses to deliver its distance e-learning courses. 

In 2005, the CrossmarX LMS was exclusively developed for Health[e]Foundation by the company 

CrossmarX together with the IT team of Health[e]Foundation (CrossmarX, 2017). Ever since the launch 



17 
 

of the CrossmarX LMS, Health[e]Foundation has conducted follow-up workshops, focus group 

discussions, electronic voting, and evaluation surveys among its users to evaluate the course contents 

and users' learning experience (Health[e]Foundation, 2021b). This extensive evaluation of CrossmarX 

has allowed the customization of the platform according to the user's needs, resulting in a user-friendly 

interface with visuals and interactive elements such as pictures, figures, graphs, and videos (see Figure 

2) (Health[e]Foundation, 2021b). Driven by the feedback of users and organizational needs, 

Health[e]Foundation and developed additional features for this LMS. Among these features are online 

and offline access; pre-and post-tests for the monitoring and evaluation of the courses; export of 

participants' results. In addition, a mobile application was developed to allow access the CrossmarX 

LMS via smartphones and tablets (Health[e]Foundation, 2021b). 

 

 

Figure 2. User Interface of Female&Family[e]Education course on the CrossmarX LMS 

 

As stated earlier in the introduction, an exploratory interview revealed that customizing CrossmarX 

LMS is a process that can only be performed by developers of this specific platform. This process is 

inefficient for Health[e]Foundation as it requires the allocation of large resources, namely time and 

staff, to customize the platform. Since the tailoring process is time-consuming, it is difficult for 

Health[e]Foundation to cope with the users' and organization's needs. Furthermore, the e-learning 

content created in this LMS is not interchangeable with other LMSs, this limits Health[e]Foundation to 

offer its services as an e-learning content developer for potential parties with external LMSs. 

 

2.3.2. Moodle platform 

Health[e]Foundation decided to expand to a second LMS called Moodle in 2020 (Health[e]Foundation, 

2020b). This decision was mainly due to CrossmarX's limitations, its complex and time-consuming 
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customization process, and the incompatibility of its e-learning content with other LMSs. Moodle is 

one of the most popular LMSs worldwide offering more than 35,000,000 courses in 241 countries 

(Moodle, 2021). In SSA, Moodle has a large presence in South Africa, Nigeria, and Kenya (Moodle, 

2021). This platform, unlike the CrossmarX platform, is provided freely as open-source software, which 

means that any developer of e-learning content can use and adapt Moodle to better meet the needs 

of its learners without any licensing fees (Cavus & Zabadi, 2014). Additionally, Moodle supports e-

learning content developed under SCORM standards. Following this standard ensures the reuse and 

accessibility of e-learning content in different LMSs (Moodle, 2020b). Furthermore, Moodle offers 

online access through websites and has the option of offline access through its desktop application for 

Windows and iOS, and mobile application for iOS and Android devices (Moodle, 2021). 

 

2.3.3. Articulate Rise 360 

Health[e]Foundation uses the Articulate Rise 360 as an authoring tool for the creation of interactive e-

learning content under SCORM format (Health[e]Foundation, 2020b). The advantage of using an 

authoring tool is that content developers do not need any technical programming expertise (Articulate 

Global Inc, 2021a). Therefore, by combining Moodle and ArticulaRise360, Health[e]Foundation aims 

to increase its building capacity of e-learning courses and add value to the e-learning modules with the 

inclusion of the new interactive functionalities that are not available on the CrossmarX LMS, such as 

the ones described on Table 1 (Health[e]Foundation, 2020b).  

 
Table 1. Interactive features of modules developed in ArticulateRise360 for Moodle (Articulate Global Inc, 2021b) 

Type of interactive features Description Name of features 

Click and reveal 

Content with several embedded 

components (text, images, audio, 

video, etc.) are displayed to users 

after clicking  

• Flashcards 

• Accordion 

• Tabs 

• Labeled graphics 

• Process 

• Timeline 

Multimedia 
Multimedia is presented to users in 

different ways 

• Videos 

• Images  

• Charts 

Knowledge check activities 

Users can complete activities during 

their e-learning process to check 

their knowledge 

• Scenarios 

• Sorting activities 

• Matching activities 

• Multiple choice 

• Multiple responses 

• Fill in the blank 
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Since August 2020, two e-learning courses have been developed by Health[e]Foundation in the Moodle 

platform, both aimed at SSA populations. Figure 3 shows the interface of the first course developed by 

Health[e]Foundation with ArticulateRise360 for Moodle. 

 

 
Figure 3. The user interface of SRHR[e]Education course developed with Articulate Rise 360 for Health[e]Foundation’s 

Moodle platform 

 

2.4. Research Objective and Research Question 

As the Moodle platform has been recently implemented by Health[e]Foundation, the organization has 

not been able to extensively evaluate their learners’ experiences with this LMS. By collecting users’ 

feedback, Health[e]Foundation aims to implement a user-centered design to further improve its e-

learning products. Hence, this study aims to provide recommendations to improve the e-learning 

programs aimed at healthcare professionals located in Sub-Saharan Africa by comparing the user 

experience and learning outcomes of different interactive SCORM modules on the Moodle platform. 

The present study aims to answer the following research question: What  Moodle and SCORM 

interactive features relate to a good user experience and better e-learning outcomes among 

healthcare professionals located in Ethiopia, Nigeria, Rwanda, and Uganda?   
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3. Theoretical background 

3.1. Learning Management Systems (LMSs) 

Learning Management Systems (LMSs) are software accessible through a web browser for the 

distribution, monitoring, and management of e-learning products (Bervell & Umar, 2017; de Porto 

Alegre Muniz & de Moraes, 2012). LMSs can be accessed by different end-users who vary according to 

their role as students, course developers or authors, teachers, and administrators (IEE, 2009). 

Furthermore, LMSs can be open source or closed source. Open source LMSs are freely distributed and 

available for modification or enhancement (Dhir & Dhir, 2017). Closed source LMSs can only be 

obtained by paying for a license that does not include the right to distribute and modify the system 

(Dhir & Dhir, 2017). Cavus & Zabadi (2014) classify the features of an LMS into three main groups 

targeting different end-users. First, the learner tools help students to communicate with their peers 

and teachers and keep track of their e-learning activities. Second, the support tools allow course 

developers, instructors, and administrators to design, manage, and deliver courses. Finally, the 

technical specifications inform the hardware and software versions required for the LMS. Table 2 

shows an overview of the main features included in Moodle, the LMS of this research. 

 

Table 2. Most popular characteristics of Moodle (Moodle, 2020a) 

Learner tools Support tools Technical specifications 

• Notifications & messages 

• Discussion forums 

• Email 

• Live chat 

• Calendar 

• Text editor 

• Track progress 

• Offline content  

• Secure authentication and 

mass enrollment 

• Reports on activity and 

participation of learners. 

• Multimedia integration  

• Backup information 

• Automated scoring 

• Language customization 

• Open-source license 

• SCROM compliant 

• Web version compatible in 

most common browsers 

• Desktop application for 

Windows and Mac 

• Mobile application for  

Android and iOS 

3.2. E-learning modes in LMSs 

E-learning in LMSs can be either synchronous or asynchronous. In synchronous e-learning, students 

and teachers have real-time interactions via video conferences and/or live chat (Kunin et al., 2014; 

Ogbonna et al., 2019). Conversely, asynchronous e-learning does not require simultaneous 

participation users; teachers and/or course creators upload all the e-learning content in the LMS, and 

students can access it and learn at their own time and pace (Kunin et al., 2014; Ogbonna et al., 2019). 

In asynchronous e-learning, students interact with their peers and instructors through tools such as 

emails or discussion forums (Kunin et al., 2014; Ogbonna et al., 2019). Table 3 shows the 

communication tools, benefits, and drawbacks associated with both e-learning modes.   



22 
 

Health[e]Foundation focuses on delivering asynchronous e-learning to its users because this e-learning 

mode fits better with the healthcare workforce in resource-deprived contexts whose schedules are 

busy and internet connectivity is usually limited (Kaur et al., 2021).  

 

Table 3. Benefits and drawbacks of synchronous and asynchronous e- learning (F. P. Lim, 2017; Ogbonna et al., 2019) 

 Communication tools Benefits Drawbacks 

Sy
n

ch
ro

n
o

u
s 

   
   

   
   

   
   

e
-l

e
ar

n
in

g 

• Video conferencing 

• Web conferencing 

• Audio conferencing  

• Live chat 

• White board 

• Increases the motivation 

and commitment to the 

e-learning 

• Allows for immediate 

feedback 

• Is time-dependent 

• Conference methods require a 

stable Internet connection and high 

internet data usage 

• Demands extra hardware and/or 

software (e.g., video camera, 

videocall software) 

A
sy

n
ch

ro
n

o
u

s 

e-
le

ar
n

in
g 

• Message boards 

• Discussion forums 

• Wikis 

• E-mail messaging 

• Social media messaging 

• No time dependency 

• Allows self-pace learning 

• Students can reflect 

more  

• Lack of immediate feedback 

• Demands high self- commitment 

from learners 

• Can lead to low engagement 

3.3. User-centered design (UCD) 

User-centered designs consider the needs of users as the center of product development (Garreta 

Domingo & Santanach Delisau, 2010). UCDs are highly associated with the success of e-learning 

interventions as the focus of these designs relies on the users and not on the technology  (Dhar & 

Yammiyavar, 2012; Greer & Harris, 2018). Adopting a UCD on e-learning interventions requires the 

modification of technology features hindering the learning process of the users (Greer & Harris, 2018). 

The use of open-source LMSs like Moodle facilitates the adoption of UCD as their interface can be 

easily tailored to meet the requirements of learners (Moodle, 2020a).    

3.4. User Experience and e-learning interactivity 

During the e-learning process with Moodle, learners interact with computer systems to gain 

knowledge from a specific course (Cerezo et al., 2016). This interaction elicits responses from the users 

and these responses are known as user experience (UX) (International Organization for 

Standardization, 2019). A well-known definition for UX is: “the user’s perceptions and responses that 

result from the use and/or anticipated use of a system, product, or service” (ISO, 2019).  UX responses 

related to the prior use of a system include the user’s prior experiences, attitudes, skills, personality 

traits, and context of use (ISO, 2019). UX responses related to the actual use of a system include user’s 

emotions, beliefs, accomplishments, preferences, physical, and psychological behaviors (ISO, 2019). 

Besides the emotional responses of users, the UX considers concepts such as the visual aesthetics, the 
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context of use, and the technical aspects of a system (Hassenzahl & Tractinsky, 2006; ISO, 2019; 

Lallemand et al., 2015). The consideration of the above concepts makes UX a holistic approach to 

meeting the needs of e-learning users, ultimately enabling the implementation of a UCD in e-learning 

products (Lallemand et al., 2015).  

 

E-learning literature appoints that the UX with LMSs varies depending on the interactivity of the 

interface (IEE, 2009; Tudor Car et al., 2019). Interactivity is described as an interplay between a person 

and a data interface where at least one action from the person and causes a reaction from the interface 

(Dimara & Perin, 2020). In the context of e-learning systems, the interplay involves the learners as 

persons, and the e-learning interface (LMSs) as data interface (Violante & Vezzetti, 2015).  

 

The interactivity of e-learning interfaces is classified into three types: active, expository, and mixed 

(IEE, 2009). The first type, active interactivity, asks students for meaningful inputs, actions, or decisions 

with simulations, quizzes, and exercises (IEE, 2009). The second type, expository interactivity, displays 

information to learners with documents, essays, videos, and graphs; and does not ask for inputs or 

actions (IEE, 2009). E-learning with mixed interactivity combines both active and expository 

interactivities (IEE, 2009).   

 

The degree to which a learner interacts with e-learning interfaces is defined as the “interactivity level” 

(IEE, 2009). These levels depend on the inclusion of different types of interactivities features in the e-

learning content. For example, an expository e-learning course may be associated with a low level of 

interactivity if it only includes plain text; while an expository e-learning course can be associated with 

a higher level of interactivity if it includes graphics, videos, knowledge check activities documents with 

hyperlinks (Aqel, 2013; IEE, 2009). The expository and active features associated with the interactivity 

levels for e-learning are exposed in Table 4. 

 

Table 4. Interactivity levels and features according to the US Department of Defense (Aqel, 2013) 

Interactivity 
levels 

Description Expository features Active features 

Level 1 
Learner acts as an 
information receiver  

Navigation control across the 
interface (forward, backward, 
exit), hyperlinks, audio, videos, 
glossaries, and static content 
such as text, graphs, and images. 

Basic questionnaires 

Level 2 
The learner makes 
simple interactions   

Expository level 1 features + text 
and image animations, click-and-
reveal features.  

Active level 1 features + multiple-
choice questions  
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Level 3 
The learner makes 
multiple responses  

Expository level 2 features + 
customized graphics and 
illustrations.  

Active level 2 features + text 
entry boxes, exercises (matching 
or identification), knowledge 
check questions.  

Level 4 

The learner is 
exposed to life-like 
interactions that 
mirror work 
situations. 

Expository level 2 features + 3D 
simulations, advanced 
animations, virtual reality 
environments. 

Active level 3 features + scenario-
based cases, gaming technology. 

 

3.6. Conceptual Framework: Components of User Experience Model  

As UX enables the implementation of UCDs, the rest of this report will focus on evaluating UX with 

modules designed with different interactivity levels and types in Moodle. The literature shows various 

frameworks for evaluating the UX of a system, although most of these models do not consider both 

the system qualities and the emotional aspects involved in the UX. Considering emotional aspects is 

vital as they provide information on which aspects of the system are most meaningful to users and 

provide a broader understanding of users' motivation or reluctance to use a system (Grundgeiger et al., 

2020; McCarthy & Wright, 2005).  

 

Mahlke & Thüring (2007) propose the User Experience Components (CUE) model, a framework that 

takes the desired holistic vision of UX for this research. This model has been used so far for various 

technologies and contexts such as digital audio players (Mahlke & Thüring, 2007), news websites 

(Aranyi & van Schaik, 2016), websites for visually impaired users (Jantan & Yazid, 2019), tablet usage 

in universities (Van Der Linden et al., 2019), and game-based learning (König & Grippenkoven, 2017). 

For this study, the CUE model will be applied for the Moodle e-learning platform, therefore the 

concepts related to the model will be operationalized based on case studies that specifically refer to 

LMS. 

 

The CUE model is composed of three blocks: (i) the interaction characteristics, (ii) the components of 

user experience, and (iii) the consequences of user experience (see Figure 4). Each of these blocks is 

explained in the following sections.  
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Figure 4. CUE model (Mahlke & Thüring, 2007) 

 

3.6.1. Interaction characteristics 

Mahlke & Thüring (2007) argue that the user experience is a product of the interaction between the 

user and the system. This interaction is affected by what Mahlke & Thuring (2007) called interaction 

characteristics. Under this characteristics group are the properties of the system, user characteristics, 

and the context of use (Mahlke & Thüring, 2007). When reviewing the literature, it can be noted that 

all three interaction characteristics are included when evaluating the UX of e-learning systems. 

 

• System properties: Refers to the functionalities and interface design of a system (Mahlke & 

Thüring, 2007). For example, collaborative learning and gamification are system properties 

considered by Alomari et al. (2020). 

 

• User characteristics: Includes the personality traits, technological skills of users as well as their 

attitudes or expectations towards a system (Mahlke & Thüring, 2007; Minge & Thüring, 2018). 

Yet, in the e-learning literature, authors define the user characteristics differently according to 

their focus and scope (Alomari et al., 2020; König & Grippenkoven, 2017; Van Der Linden et al., 

2019). For instance, Van Der Linden et al. (2019) consider age, gender, level of education, and 

previous experiences as user characteristics; while Alomari et al. (2020) only contemplate the 

type of role that the user has in the learning system.  

 

• Context: Refers to the physical environment along with the tasks that users want to perform 

(Minge & Thüring, 2018). The context in software systems includes the infrastructure, services, 
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and people involved in delivering the product (van Staden et al., 2015). Some examples of 

contexts in e-learning UX evaluations are the use of tablets for university students' e-learning 

purposes (Van Der Linden et al., 2019) and game-based e-learning for teaching citizens about 

public traffic (König & Grippenkoven, 2017). 

 

3.6.2. Components of the user experience 

The CUE model exposes three components of the user experience: the perception of instrumental 

qualities, the perception of non-instrumental qualities, and emotional reactions. During the 

interaction, users perceive the inherent qualities of the system, which are distinguished into two 

groups: instrumental qualities and non-instrumental qualities (Minge et al., 2016).  The model implies 

that instrumental and non-instrumental qualities trigger emotions in users during the use of the 

system (Mahlke & Thüring, 2007).  

 

3.6.2.1. Instrumental qualities 

The instrumental qualities concern all aspects that deal directly with the achievement of goals within 

a system (Zimmermann, 2008).  The CUE model encapsulates instrumental qualities into two concepts: 

usability and usefulness of the system (Mahlke & Thüring, 2007).  

 

• Usability: Is a concept that measures the quality and the technical aspects of a system (Gupta 

et al., 2014; Mahlke & Thüring, 2007). The standard ISO 9241-11 defines usability as “the 

extent to which a system, product or service can be used by specified users to achieve specified 

goals with effectiveness, efficiency, and satisfaction in a specified context of use” (ISO, 2019). 

Other authors simply define usability as the extent to which a system is easy to use and easy 

to learn to operate (Gupta et al., 2014; Mahlke & Thüring, 2007). All the aforementioned 

definitions make usability a concept focused on the technical aspects of a system or the 

effective achievement of a task. In e-learning UX evaluations authors consider ease of use 

(Alomari et al., 2020; Van Der Linden et al., 2019) and the amount of support that the system 

provides (Alomari et al., 2020).   

 

• Usefulness: Tells whether a system does what is needed (Wilson, 2010); thus an LMS is useful 

when students acquired knowledge or achieved their learning goals (Wilson, 2010).  Alomari 

et al. (2020) measure the usefulness of LMSs with the learning outcomes of knowledge 

assessments such as the final scores of a course and the pretests and posttests on each course 

module. 
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3.6.2.2. Non-Instrumental qualities 

There is an intensive theoretical discussion of what is considered non-instrumental aspects in a system, 

but authors usually refer to this concept as the qualities of a system that relate to the way a system 

looks and feels (Mahlke & Thüring, 2007). These qualities are measured in terms of the visual aesthetics 

and symbolic aspects of a system, however, e-learning literature only reports the evaluation of visual 

aesthetics aspects (Alomari et al., 2020).   

 

• Visual aesthetics: Refers to the visual appearance of a product (Mahlke & Thüring, 2007). The 

visual aesthetics of a system can be described with adjectives such as attractive, elegant, 

legible, ordered, cluttered, beautiful, stylish, creative (Zimmermann, 2008).   

 

• Symbolic aspects: The meanings or associations that users make when interacting with a 

product (Zimmermann, 2008). For example, users may associate the green color in a system 

interface with nature (Zimmermann, 2008). 

 

3.6.2.3. Emotional reactions 

Emotional reactions are allusive to the responses that occur during the user’s interaction with both 

instrumental and non-instrumental qualities of a system (Mahlke & Thüring, 2007). Emotions elicited 

by a system can be classified as positive or negative affect (Aranyi & van Schaik, 2016; Jantan & Yazid, 

2019; Zimmermann, 2008).  

 

• Positive affect: Includes emotions like surprise, curiosity, inspiration, satisfaction, amusement, 

or even pleasure (Mahlke & Thüring, 2007; Zimmermann, 2008).  

 

• Negative affect:  Involves emotions such as disgust, disappointment, dissatisfaction, boredom, 

or even anger (Mahlke & Thüring, 2007; Zimmermann, 2008). 

 

3.6.3. Consequences of user experience 

The CUE model asserts that the repetition of users' emotional responses throughout their interaction 

with the system will ultimately shape the overall user experience (Mahlke & Thüring, 2007). The user 

experience can be expressed as the overall judgment of a system, user satisfaction, user preferences 

between alternatives, or intention to use a system (Jantan & Yazid, 2019; Mahlke & Thüring, 2007). In 

this study, the consequences of the user experience will be restricted to the overall judgments of the 
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e-learning experience in Moodle since the ultimate goal of this research is to get to know how users 

perceive their e-learning with interactive content on the Moodle platform. 

3.7. Research conceptual model and sub-questions 

As shown above, the CUE model involves several concepts to measure user experiences. This model 

has been used and adapted to different contexts that involve technologies. In this case, e-learning 

literature served to fit the model to the context and scope of this study.  Figure 5 shows the adapted 

CUE model used to answer the research question of this research: What Moodle and SCORM 

interactive features relate to good user experience and e-learning outcomes among healthcare 

professionals located in Ethiopia, Nigeria, Rwanda, and Uganda?   

 

 

Figure 5. Adapted CUE model 

 

Table 5 operationalizes each of the attributes considered for this study. This operationalization is based 

on the CUE model attributes, the attributes considered in e-learning literature, and the scope and aim 

of this study.  
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Table 5. Operationalization of the CUE model components for the Moodle platform 

CUE model Concepts Operationalization for Moodle 

In
te

ra
ct

io
n

 c
h

ar
ac

te
ri

st
ic

s System properties 

Moodle platform used for a distance-based self-study asynchronous e-

learning course  

SCORM interactivity features associated with all the levels of interactivity 

(e.g., text, images, videos, scenarios, exercises) 

User characteristics 
Gender, age, nationality, and profession users with a student role and 

previous experience with other LMS 

Context 

Devices used for accessing e-learning platform  

Access via the web, desktop, or mobile application 

Online or offline e-learning 

In
st

ru
m

en
ta

l q
u

al
it

ie
s 

Usability 

Moodle is easy/difficult to use  

The response time of Moodle is fast/slow 

Navigation in Moodle is simple/complex 

Learning to operate Moodle is easy/difficult 

Assistance needed to operate/start Moodle courses is low/high 

Usefulness 
SCORM interactive features are helpful for learning purposes 

The users gained knowledge with the e-learning intervention 

N
o

n
- 

in
st

ru
m

en
ta

l 

q
u

al
it

ie
s 

Visual aesthetics 

The e-learning interface is attractive/unattractive 

The e-learning interface is creative/monotonous 

Em
o

ti
o

n
al

 

re
sp

o
n

se
s Positive affect 

Positive emotions when learning in Moodle (motivation, amusement, 

excitement, enjoyment) 

Negative affect 
Negative emotions when learning with Moodle (boredom, anxiety, 

annoyance, dissatisfaction) 

C
o

n
se

q
u

en
ce

s 
o

f 

U
X

 

Overall judgment  The e-learning experience in Moodle was good/bad 

 

Based on the adapted CUE model, the following sub-questions are proposed to answer the main 

research question of this study: 
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SQ1: Which interactivity features prove more usefulness when training Sub-Saharan African 

healthcare professionals with Moodle?  

 

SQ2: What SCORM and Moodle product qualities cause positive affect among Sub-Saharan 

African healthcare professionals?  

 

SQ3: What SCORM and Moodle product qualities cause negative affect among Sub-Saharan 

African healthcare professionals? 
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4. Methodology 

This research followed an iterative approach, shifting between the theories explained on the 

conceptual background and the empirical fieldwork. This process began with a literature review on e-

learning interventions aimed at the health care sector which provided the basis for selecting the 

research conceptual model and data collection methods. The design and creation of the e-learning 

intervention were done afterward, followed by the quantitative and qualitative data collection. Results 

were retrieved from the data collected and further analyzed to finally answer the research sub-

questions and accomplish the research objective.  

 

 
Figure 6. Phases for conducting the research project 

4.6. Phase I: Research design 

The UX produced from the student-LMS interaction involves complex user responses with a subjective 

nature (Kaitelidou et al., 2019; O’Brien & Lebow, 2013). Therefore, quantitative methods are 

insufficient when a rich explanation of the UX components is desired (O’Brien & Lebow, 2013). Thus, 

this study uses a mixed-methods approach to answer the research question. The approach follows an 

exploratory sequential design, in which quantitative data is initially collected from all participants after 

interacting with Moodle, followed by qualitative data collection from a selected group of participants. 

This research design makes it possible to capture the components of UX through a set of metrics and 

further explore the emotional responses and underlying reasons with subjective data (Kaitelidou et al., 

2019).  

 

This study ultimately aims to provide recommendations to improve Health[e]Foundation’s Moodle 

platform based on the user experiences. The quantitative data was used to compile metrics of the UX 

components exposed in the CUE model and evaluate the usefulness of the system. The qualitative data 

serves as validation of the overall appraisal of the Moodle platform and increased the scope of inquiry 

with the identification of opportunities for improvement in the platform. This methodology allowed 

increasing the validity of the study by corroborating the results with different methods (Gray, 2014). 

Three different methods of data collection were used for this project. All data contributed to answering 

the sub-questions of this project (see Table 6).  
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Table 6. Data produced when conducting the project 

Method Purpose of collection Data tool 
Research  

Sub-questions 

Q
u

an
ti

ta
ti

ve
 

Identify e-learning course version associated with 

higher learning outcomes 

Knowledge 

assessments results 
SQ1 

Obtain an overall appraisal of the user experience, 

and identify e-course version related to higher user 

experience 

UX survey SQ2 & SQ3 

Q
u

al
it

at
iv

e Obtain in-depth information of user experience, and 

identify specific features related to positive and 

negative emotions 

Structured 

interviews 
SQ2 & SQ3 

 

4.7. Phase II: Building the Intervention 

4.7.1. Adapting the Moodle platform 

The Health[e]Foundation’s Moodle platform was adapted and used to host the e-modules that were 

specifically created for this research project. The interface design of the original Moodle platform of 

Health[e]Foundation was preserved, and instructional content for accessing the platform was added 

to the main page (See Figure 7).  

 

 

Figure 7. The landing page of the Moodle platform used for the intervention 
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All participants were exposed to the same Moodle environment, and they could access the platform 

via web-browser, mobile application, or desktop application. Participants had the option to download 

the course content and access it without using internet. Moreover, extra technical features such as 

self-registration and self-enrollment of users were enabled for this specific platform (See Table 7). 

 

Table 7. Extra technical features added to Moodle platform used for the e-learning intervention 

Moodle technical features Purpose of implementation 

Self-registration 
Allows users to register by themselves on the Moodle platform by using 

their email. 

Self-enrollment 
Method whereby users can enroll themselves into a course by typing in an 

enrolment key they have been given by the course administrators.  

 

4.7.2. Creation of interactive e-learning modules 

Three different versions (E1, E2, and M3) of a SCORM e-learning module were developed to provoke 

a different impact on the perceived instrumental and non-instrumental qualities. All three versions 

included the same information concerning COVID-19 topics and were developed with the authoring 

tool Articulate Rise 360. The variation of the system properties, in this case, the interactivity type and 

interactivity levels of SCORM e-learning content, enabled the study of particular user-computer 

interaction responses (Mahlke & Thüring, 2007). It is important to note that all three versions of the 

e-learning course conceived for this study have the same educational content and that this study did 

not evaluate the quality of the e-learning content. Appendix 2: User interfaces of the e-learning 

interventionsshows the e-learning modules developed for this study. Table 8 displays the interactive 

types, interactive levels, and features included in each version of the e-learning content.  

 

Table 8. Interactive modules designed for the e-learning intervention 

Version 
Interactivity 

type 

Interactivity 

level 

SCORM features 

Text Multimedia Hyperlinks 
Click and 

reveal 

Knowledge 

check activities 

E1 Expository 1 X X X 
  

E2 Expository 2 X X X X 
 

M3 Mixed 3 X X X X X 
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4.8. Phase III: Data collection 

4.8.1. Study population and sampling procedures 

The user experience was evaluated among a purposive sample of healthcare professionals within the 

participants' database of Health[e]Foundation. The main selection criteria were healthcare 

professionals located in Ethiopia, Nigeria, Rwanda, and Uganda, who have enrolled in 

Health[e]Foundation courses in the period between 2018 – 2020. Table 9 summarizes the sampling 

criteria for the participants of this research.  

 

Table 9. Sampling criteria for participants 

Sampling criteria 

Gender Female, Male, Other 

Age >18 

Country of residence Ethiopia, Nigeria, Rwanda, or Uganda 

Occupation Healthcare professional 

Previous experience with LMS With CrossmarX during the years 2018, 2019 and 2020 

User role in the LMS Student 

 

A total of 580 healthcare professionals met the afore-described criteria. These healthcare 

professionals were initially randomized into three groups. Stratified randomization was used to obtain 

balance among groups in terms of participants’ characteristics, in this case, country of origin.  Using 

stratified randomization methods can increase the statistical power of a study and minimize the 

possible influence of covariants (C.-Y. Lim & In, 2019). After randomization, subjects were invited via 

their email to participate in a free-of-charge distance-based self-study e-learning course. Each of the 

three intervention groups was exposed to one of the versions of the e-learning course on Moodle.  

 

4.8.2. Data collection methods 

The recruited participants had six and a half weeks to access and complete the e-learning activities 

included in this intervention. Figure 8 shows an outline of how this study was conducted, and the data 

collection methods used. 
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Figure 8. Procedure to collect data 

 

4.8.2.1. Quantitative data 

Two types of quantitative data were collected: knowledge assessment results and user experience 

survey. First, the knowledge assessment was assessed with pretests and posttests results. The pretests 

and posttests were multiple-choice questionnaires related to the content of the e-learning course with 

only one correct answer. These tests were part of the e-learning content; hence, these materials were 

designed by Health[e]Foundation course developers.  

 

Second, the UX of participants was measured with a survey. This survey consisted of two sections (see 

Appendix 3: Survey design). The first section addressed the context of use and user characteristics. 

The second section is an adapted version of the meCUE 2.0 questionnaire proposed by Minge et al. 

(2017), which evaluates the instrumental and non-instrumental product perceptions, user emotions, 

consequences of usage, and an overall judgment of the product in separated validated modules. The 

modular structure of the meCUE 2.0 questionnaire allows for the adaptation of the questionnaire to 

the scope and research questions. For this study, questions of the meCUE 2.0 questionnaire that 

address status, commitment, intention to use, and product loyalty are disregarded since they are not 

part of the scope of this research, while extra questions were added and validated with peers at 

Health[e]Foundation. The second section of the survey developed for this study had 18 questions that 

addressed the concepts of the proposed research model. The first 16 questions of this survey 

addressed the Usability (U), Usefulness (F), Visual aesthetics (VA), Positive affect (PA), and Negative 
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affect (NA) of the e-learning interventions with a 5-point Likert scale. The last two questions of the 

survey referred to the Overall UX (OUX) which was measured with an 11-point numerical scale. 

 

4.8.2.2. Qualitative data  

This study utilized interviews to collect qualitative as this data method allows for the examination of 

feelings or attitudes and offers a second perspective to create new insights, increasing the value of this 

study (Gray, 2014). The interviews used in this research followed a structured design to get a deeper 

understanding of the Overall UX (OUX) of Moodle,  identify the specific Moodle and interactive SCORM 

features related to positive and negative emotions, and obtain points for improvement for the system. 

Ten participants distributed on the three intervention groups were interviewed following the proposed 

interview guide (See Appendix 4: Interview guide). Due to the current COVID-19 pandemic, all 

interviews were conducted online and voice-recorded with the video calling platform. 

4.9. Phase IV: Data analysis 

4.9.1. Quantitative data 

All the quantitative data obtained in this study were tested in the SPSS software with non-parametric 

methods since the data were not normally distributed. Non-parametric methods allow for statistical 

inference without assuming that the sample has been taken from a particular distribution (Fang, 2018). 

For this study, the analysis of pretests and posttests scores was done with the Wilcoxon Signed Rank 

Test. Quantitative data from the UX surveys were initially tested for internal consistency with the 

Cronbach-Alpha coefficient and further analyzed with Independent-Samples Kruskal-Wallis Test and 

descriptive statistical data. 

 

4.9.2. Qualitative data 

The data collected from the interviews was verbatim transcribed from audio files and analyzed with 

the ATLAS.ti software. The transcripts were initially analyzed vertically in an axial way based on a 

codebook based on the predefined concepts of the CUE model considered for this research (see 

Appendix 5: Codebook). The selective coding was achieved by analyzing the interviews horizontally. 

After the coding process was finalized, each of the interview transcripts was summarized and member-

checked with the interview participants to increase the validity of the qualitative analysis of the results. 

Finally, the data were analyzed with the help of a matrix displaying the Moodle and SCORM features 

causing negative and positive emotions in the participants.  
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4.9.3. Data integration from both methods 

Firstly, quantitative data from the knowledge assessments were analyzed separately to measure the 

usefulness of the specific SCORM e-learning versions. Secondly, quantitative data from the survey gave 

a metric of the user experience components and consequences. Questions included in the survey 

measuring the overall user experience, the positive affect, and the negative affect, were compared 

and complemented with the qualitative data retrieved from the interviews. Recommendations for 

improving the Moodle platform at Health[e]Foundation were made based on the SCORM e-learning 

versions related to higher knowledge assessment results, higher metrics in the user experience survey, 

and the points of improvement identified from the qualitative data.  

4.10. Ethical considerations 

Based on the self-assessment tool of the Code of Ethics of the Faculty of Science from the Vrije 

Universiteit Amsterdam, ethical approval from Research Ethics Review Committees was not required 

for conducting this study (see Appendix 6: Ethical self-check result). Informed consent was provided 

digitally at the moment of registering on the Moodle platform. The informed consent (see Appendix 

7: Informed consent) described the research objective, data collection methods, ethical 

considerations, and emphasized the voluntariness of participating in the research. During the 

interviews, the researcher made sure to get verbal consent from interviewees for the recording and 

transcription of the interviews. Interviewees were reassured about the confidentiality and anonymous 

treatment of their data. Furthermore, there was no reimbursement or monetary compensation for the 

participants of this study. The Data Management Plan gives a detailed explanation of the storage and 

treatment of the data (see Appendix 8 – Data Management Plan).  
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5. Results 

5.1. Study population 

From the 580 participants that were initially selected for this study, 72 (12,41%) self-registered on the 

Moodle platform. Of these 72 individuals, 61 (84,72%) self-enrolled to their randomized course version 

with an enrollment code provided on the recruitment email. Quantitative data were collected from 43 

out of the 61 enrolled participants who completed the entire e-learning intervention (pretest, version 

of the minicourse, posttest, and survey). Out of these 43 research participants ten were selected for 

an in-depth interview. Appendix 9: Interviewees’ characteristicsdisplays the user characteristics of the 

ten interviewees. Figure 9 gives an overview of the number of participants of this research and their 

distribution among the three intervention groups (E1, E2, M3). 

 

 

Figure 9. The number of participants in each stage of the e-learning intervention. * Percentages are with respect to the total 
number of participants (N) in each stage. 

 

Of the 43 participants who completed the e-learning intervention, 79% were male and 86% were 

between the ages of 25 and 44. Participants in this study had diverse professions, ranging from 

midwives (23%), nurses (16%), physicians (12%), and others such as pharmacists, psychologists, and 

community health workers.  

Table 10 summarizes the user characteristics of the participants distributed on the three intervention 

groups of this study. 
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Table 10. User characteristics of participants 

   Version E1 

(N=15) 

Version E2 

(N=14) 

Version E3 

(N=14) 

Total 

(N=43) 

U
se

r 
ch

ar
ac

te
ri

st
ic

s 

Gender Male 

Female 

9 (60%) 

6 (40%) 

12 (85,7%) 

2 (14,3%) 

13 (92,9%) 

1 (7,1%) 

34 (79,09%) 

9 (20,93%) 

Age 18 – 24 

25 – 44 

45 – 54 

1 (6,67%) 

12 (80%) 

2 (13,33%) 

0 (0%) 

13 (92,9%) 

1 (7,1%) 

0 (0%) 

12 (85,7%) 

2 (14,3%) 

1 (2,33%) 

37 (86,05%) 

5 (11,63%) 

Country Ethiopia 

Nigeria 

Rwanda 

Uganda 

4 (26,67%) 

4 (26,67%) 

3 (20%) 

4 (26,67%) 

6 (42,9%) 

5 (35,7%) 

3 (21,4%) 

0 (0%) 

5 (35,7%) 

0 (0%) 

6 (42,9%) 

3 (21,4%) 

15 (34,88%) 

9 (20,93%) 

12 (27,91%) 

7 (16,28%) 

Profession  Midwife 

Nurse 

Doctor 

Other  

2 (13,33%) 

2 (13,33%) 

2 (13,33%) 

9 (60%) 

5 (35,7%) 

2 (14,3%) 

2 (14,3%) 

5 (35,7%) 

3 (21,4%) 

3 (21,4%) 

1 (7,1%) 

7 (50%) 

10 (23,26%) 

7 (16,28%) 

5 (11,63%) 

21 (48,84%) 

 

Moreover, from all the participants that completed the e-learning intervention on Moodle, 62,79% 

made use of a computer to access the e-learning platform, 88,37% accessed via the website, and only 

9,30% accessed the course content offline (See Figure 10). 

 

 

Figure 10. Access to the e-learning platform among the participants of the intervention 
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During the interviews, three out of the ten interviewees expressed that they accessed the Moodle 

platform via their smartphone, describing the smartphone access as convenient. The rest of the 

interviewees indicated a preference for accessing the e-learning platform via computer (See Table 11).  

 

Table 11. Opinions of interviewees about accessing e-learning via computers or smartphones 

Access  Interviewees Quotes 

Computer 

access 

E1.1; E1.2; E1.4; 

E2.1; E2.3; 

M3.1; M3.2 

“Mostly, I like to use [more] a computer than a phone because the phone 

does not have the same power as a computer.”  (E2.3, male, 30, Rwanda) 

Smartphone 

access 
E1.3; E2.2; E2.4 

“I access it [the e-course] through my smartphone, you know, it's easy to 

move around and to be doing the dishes, I could be washing clothes, you 

know, just turn on the machine and I'll be reading your stuff on the 

phone” (E1.3, female, 26, Nigeria) 

 

Likewise, the low access to the offline option of the course on the mobile and desktop platforms was 

further explored in the interviews. From all of the participants interviewed, three reported technical 

problems with the Moodle application, one described that downloading the Moodle application 

required extra effort, three were unaware of the offline access, and the rest did not feel the necessity 

of trying this option because they had a stable internet connection available (See Table 12). 

 

Table 12. Reasons for not accessing the e-learning course offline 

Reasons Interviewees Quotes 

Technical 

problems  

E1.3; E1.4; 

M3.2 

“I saw that offline option but when I tried to download and use that 

offline option, I think I couldn't use [it] or […] I think there was a 

connection problem, and I couldn't use the full data, or it does not 

download to my phone or computer with offline.” (M3.2, male, 31, 

Ethiopia) 

Extra effort  E2.2 

“They provide the option of offline, but you know, you have to first 

download so I just read it straight online, and then I answered the 

question and I'm done with it.” (E2.2, female, 52, Nigeria) 

Unawareness  
E1.1; E1.2; 

E2.3 

“I have no application, but if it's possible, offline is better than 

connection”(E1.2, male, 32, Ethiopia) 

Easy access to 

the internet 

E2.1; E2.2; 

M3.1 

“I have internet so I don't see why I should work offline.” (M3.1, male, 

43, Uganda) 
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Nevertheless, the importance of allowing offline access to e-learning content was highlighted by two 

interviewees, as illustrated in the following quote:  

 

“I saw that Health[e]Foundation have really made a lot of considerations, even for learners who 

may not be able to access the internet, that you can do this course offline and that is fine. I wanted 

to comment [that] should continue because most of the learners here in Uganda and other 

countries need the internet, and even those with internet their internet is also not so stable" 

(M3.1, male, 43, Uganda) 

5.2. Knowledge gain 

The usefulness of the e-learning interventions was initially measured by comparing the scores from 

the pre-tests and post-tests collected from the 43 participants distributed in the three intervention 

groups. Initially, each data set was analyzed with the Kolmogorov-Smirnov and the Shapiro-Wilk tests 

in SPSS to determine whether the values were normally distributed. Significance values under 0.05 

revealed that the data of three out of six data sets were not normally distributed (See Table 13).  

 
Table 13. Test of normality for each data set (*Kolmogorov-Smirnov test, ** Shapiro-Wilk test) 

Data sets Intervention group 
K-S* S-W** 

Significance Significance 

Pre-test scores 

E1 0,136 0,379 

E2 0,149 0,126 

M3 0,080 0,024 

Post-test scores 

E1 0,001 0,033 

E2 0,007 0,009 

M3 0,042 0,327 

 

 

The knowledge gain was calculated by comparing the mean average of the post-test with the pre-test. 

There was knowledge gain in the 3 interventions. In general, the knowledge increased among the three 

groups by 11,35%, and the largest knowledge gain (13,44%) was observed in the version that included 

knowledge-check activities (version M3) (See Table 14). Furthermore, data were tested with the 

Wilcoxon Signed Ranks Test, a non-parametric statistical method. For all of the intervention groups, 

there was a significant difference between the pre-test and post-test scores, as the p-values were 

under 0,05. From the total number of participants, 27 obtained a higher score on the post-test, 13 got 

the same score, while three obtained a lower score on the post-test.  



44 
 

Table 14. Descriptive statistical data and results from the Wilcoxon Signed Rank Test 

Group 

Descriptive Data Wilcoxon Signed Rank Test 

N 
Pre-test 

mean 

Post-test 

mean 

Knowledge 

gain 

Post-test < 

Pre-test 

Post-test > 

Pre-test 

Post-test = 

Pre-test 
p-values 

E1 15 6,981 8,119 11,38% 2 10 3 0,009 

E2 14 7,354 8,277 9,23% 0 7 7 0,017 

M3 14 7,059 8,403 13,44% 1 10 3 0,018 

Total 43 7,128 8,263 11,35% 3 27 13 0,000 

 

5.3. General UX 

The general perception of the e-learning interventions was measured by the UX survey statements 

equivalent to each of the CUE model components. All the statements were tested for internal 

consistency with the Cronbach’s Alpha value and the responses among the intervention groups were 

tested with the Kruskal-Wallis test in SPSS.  

 

5.3.1. Instrumental qualities 

The usability statements of the UX survey obtained a Cronbach’s Alpha value of 0,604. Responses 

obtained from the three intervention groups were not significantly different from each other since the 

p-values were above 0,05. Although the intervention groups did not show to be significantly different, 

the UX results indicate a general idea of how the participants perceived the usability of the e-learning 

intervention. Of the 43 participants that completed the e-learning intervention, 25 (58,14%) strongly 

agreed that Moodle was easy to use, 30 (69,77%) strongly agreed that the platform was easy to 

understand, and 29 (67,44%) strongly agreed that the platform had a good response time (See Table 

15). 

Table 15. Perceived usability of Moodle among the participants that completed the UX survey 

 
Statement Responses 

Version E1 

(N=15) 

Version E2 

(N=14) 

Version M3 

(N=14) 

p-values 

U
sa

b
ili

ty
 

Easy to use 

Strongly Disagree 0 0 0 

0,771 
Disagree 0 0 0 

Neutral 1    (6,7%) 0 0 

Agree 4    (26,7%) 7    (50,0%) 6   (42,9%) 

Strongly Agree 10  (55,7%) 7    (50,0%) 8   (57,1%) 

Easy to 
understand 

Strongly Disagree 0 0 0 

0,554 

Disagree 0 0 0 

Neutral 0 0 0 

Agree 6    (40,0%) 4    (28,6%) 3   (21,4%) 

Strongly Agree 9    (60,0%) 10  (71,4%) 11 (78,6%) 
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Responds 
fast 

Strongly Disagree 0 0 0 

0,501 

Disagree 1    (6,7%) 1    (7,1%) 0 

Neutral 0 0 0 

Agree 5    (33,3%) 4    (28,6%) 3   (21,4%) 

Strongly Agree 9    (60,0%) 9    (64,3%) 11 (78,6%) 

 

The quantitative data from the UX survey on the usefulness of the system obtained a Cronbach's alpha 

value of 0.838. There were no significant differences between the responses of the intervention groups 

regarding the usefulness of the system, as all p-values were above 0.05. In general, most of the 

participants agreed or strongly agreed that the e-learning system served its ultimate purpose of 

transferring knowledge (See Table 16). 

 

Table 16. Perceived usefulness of Moodle and SCORM features among the participants that completed the UX survey 

 
Statement Responses 

Version E1 

(N=15) 

Version E2 

(N=14) 

Version M3 

(N=14) 
p-values 

U
se

fu
ln

es
s 

It has the right 
functionalities to 
reach my learning 
goals (e.g., text, 
images, videos, and 
exercises) 

Strongly Disagree 0 0 0 

0,814 

Disagree 0 0 0 

Neutral 0 0 0 

Agree 6    (40,0%) 4   (28,6%) 5    (35,7%) 

Strongly Agree 9    (60,0%) 10 (71,4%) 9    (64,3%) 

It helped me in 
strengthening 
and/or acquiring 
knowledge 

Strongly Disagree 0 0 0 

0,982 

Disagree 0 0 0 

Neutral 0 0 1   (7,1%) 

Agree 3    (20,0%) 3   (21,4%) 2   (14,3%) 

Strongly Agree 12  (80,0%) 11 (78,6%) 11 (78,6%) 

It helped me in 
achieving my 
learning goals 

Strongly Disagree 0 0 0 

0,469 

Disagree 0     0     1   (7,1%) 

Neutral 0 0 0 

Agree 7    (46,7%) 5    (35,7%) 2   (14,3%) 

Strongly Agree 8    (53,3%) 9    (64,3%) 11 (78,6%) 

 

5.3.2. Non-instrumental qualities 

UX survey results regarding the visual aesthetics of the system had a Cronbach’s Alpha value of 0,862. 

No significant differences were found among the intervention groups’ responses concerning the visual 

aesthetics of the system (p-values > 0,05). Of the 43 participants, 22 (51,16%) strongly agreed that the 

e-learning platform looks attractive, and 26 (60,47%) perceived that the content was displayed 

creatively. Even though the difference among the intervention group responses was not significant, 

Table 17 suggests that participants of version M3 had a higher perception of the aesthetics of the e-

learning platform. 
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Table 17. Perceived visual aesthetics of the system among the participants that completed the UX survey 

 
Statement Responses 

Version E1 

(N=15) 

Version E2 

(N=14) 

Version M3 

(N=14) 

p-values 

V
is

u
al

 a
e

st
h

et
ic

s Looks attractive 

Strongly Disagree 0 0 0 

0,437 
Disagree 1    (6,7%) 0 0 

Neutral 2    (13,3%) 1    (7,1%) 1    (7,1%) 

Agree 4    (26,7%) 8    (57,1%) 4    (28,6%) 

Strongly Agree 8    (53,3%) 5    (35,7%) 9    (64,3%) 

Presents the 
learning content 
in a creative 
way 

Strongly Disagree 0 0 0 

0,588 

Disagree 0 0 0 

Neutral 2    (13,3%) 0 1   (7,1%) 

Agree 5    (33,3%) 6    (42,9%) 3   (21,4%) 

Strongly Agree 8    (53,3%) 8    (57,1%) 10 (71,4%) 

 

5.3.3. Affect 

When evaluating the internal consistency of statements concerning affect, the positive affect obtained 

a Cronbach’s Alpha value of 0,618 while the negative affect obtained 0,845. None of the statements 

showed to be significantly different among the three intervention groups since the p-values were 

greater than 0.05. However, although the differences were not significant among the intervention 

groups, visual inspection suggests that a higher percentage of participants strongly agreed with the 

positive affect statements, especially on the intervention group M3 (See Table 18). 

 

Table 18. Positive and negative affect responses among the participants that completed the UX survey 

 
Statement Responses 

Version E1 

(N=15) 

Version E2 

(N=14) 

Version M3 

(N=14) 

p-values 

P
o

si
ti

ve
 A

ff
ec

t 

Motivating 

Strongly Disagree 0 0 0 

0,088 
Disagree 0 0 0 

Neutral 1    (6,7%) 0 0 

Agree 5    (33,3%) 9    (64,3%) 3     (21,4%) 

Strongly Agree 9    (60,0%) 5    (35,7%) 11   (78,6%) 

Pleasant 

Strongly Disagree 0 0 0 

0,150 

Disagree 0 1    (7,1%) 0 

Neutral 2    (13,3%) 1    (7,1%) 1     (7,1%) 

Agree 7    (46,7%) 7    (50,0%) 3     (21,4%) 

Strongly Agree 6    (40,0%) 5    (35,7%) 10    (71,4%) 

Fun 

Strongly Disagree 0 3    (21,4%) 0 

0,643 

Disagree 1    (6,7%) 1    (7,1%) 1     (7,1%) 

Neutral 3    (20,0%) 2    (14,3%) 5     (35,7%) 

Agree 8    (53,3%) 5    (35,7%) 4     (28,6%) 

Strongly Agree 3    (20,0%) 3    (21,4%) 4     (28,6%) 

Exciting 

Strongly Disagree 0 1    (7,1%) 0 

0,265 
Disagree 0 0 1     (7,1%) 
Neutral 3    (20,0%) 3    (21,4%) 2     (14,3%) 

Agree 5    (33,3%) 7    (50,0%) 3     (21,4%) 

Strongly Agree 7    (46,7%) 3    (21,4%) 8     (57,1%) 
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N
e

ga
ti

ve
 A

ff
e

ct
 

Tiresome  

Strongly Disagree 2    (13,3%) 1    (7,1%) 3     (21,4%) 

0,429 
Disagree 5    (33,3%) 3     (21,4%) 6     (42,9%) 

Neutral 1    (6,7%) 4     (28,6%) 1     (7,1%) 

Agree 4    (26,7%) 5     (35,7%) 2    (14,3%) 

Strongly Agree 3    (20,0%) 1    (7,1%) 2    (14,3%) 

Annoying 

Strongly Disagree 4    (26,7%) 5     (35,7%) 6     (42,9%) 

0,335 

Disagree 3    (20,0%) 5     (35,7%) 5     (35,7%) 

Neutral 3    (20,0%) 3     (21,4%) 0 

Agree 1    (6,7%) 0 0 

Strongly Agree 4    (26,7%) 1    (7,1%) 3     (21,4%) 

Frustrating 

Strongly Disagree 4    (26,7%) 8    (57,1%) 5     (35,7%) 

0,167 

Disagree 8    (53,3%) 4     (28,6%) 3     (21,4%) 

Neutral 0 2    (14,3%) 2    (14,3%) 

Agree 3    (20,0%) 0 0 

Strongly Agree 0 0 4     (28,6%) 

Boring 

Strongly Disagree 7    (46,7%) 7    (50,0%) 5     (35,7%) 

0,446 

Disagree 2    (13,3%) 5     (35,7%) 4     (28,6%) 

Neutral 2    (13,3%) 1    (7,1%) 1     (7,1%) 

Agree 2    (13,3%) 1    (7,1%) 1     (7,1%) 

Strongly Agree 2    (13,3%) 0 3     (21,4%) 

 

5.3.4. Consequences of UX 

Moreover, the UX survey measured the overall judgment of the e-learning product with a scale from 

0 to 10 among the participants with two questions (See Figure 11 and Figure 12). Of all the intervention 

groups, M3 had a higher number of participants (57,1%) with a better perception of the e-learning 

intervention (ten points) compared to the groups E1 (46,7%) and E2 (28,6%). Similarly, a higher number 

of participants from the M3 (71,4%) group are more likely to recommend the e-learning product to a 

colleague or peer. 

 

 
Figure 11. Participant's responses to the question: On a 0-10 scale, how did you experience your whole e-learning on this 

platform? (0=Bad, 10=Good) 
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Figure 12. Participant's responses to the question: On a 0-10 scale, how likely would you recommend learning with this 

platform to a colleague or peer? (0=Not at all likely, 10=Extremely likely) 

5.4. Features related to positive affect 

The positive affect was further explored during the interviews. As it can be seen in Table 19, 

interviewees reported usability aspects of Moodle such as navigation (six interviewees), ease of use 

(five interviewees), and technical support (three interviewees) with positive emotions. SCORM 

usability aspects related to positive emotions included the navigation of the e-learning module (four 

interviewees).  

 

Table 19. Positive emotions linked to SCORM and Moodle usability aspects 

 Feature Interviewees Quotes 

M
o

o
d

le
 

Navigation 

E1.1; E1.2; 

E1.3; E1.4; 

E2.1; E2.4 

"It gives you a clear interpretation of what you're going to do, like the 

mere look at the layout, you know where to get the modules, you 

know where to get your follow up, you know how to contact the 

administrators or the trainers." (E1.1, male, 28, Uganda) 

Ease of use 

E1.3; E1.4; 

E2.3; M3.1;  

M3.2 

“It is not the first time I have an online course. It is not complicated to 

register, to attend the courses because I have actually attended 

different courses via online. So, it is not complicated, it is just right to 

understand, and it is easy to access.” (E2.3, male, 30, Uganda) 

Technical 

support 

E1.1; E1.3; 

E2.2  

"Certification, having to download the certificate (was difficult), but it 

became very easy the moment you sent it to me, so the certificate is 

not a problem." (E1.3, female, 26, Nigeria) 

SC
O

R
M

 

Navigation 
E1.2; E2.3; 

E2.4; M3.1 

"It was interesting the way the platform delivers the course, the way 

it passes from the first text to the next paragraph to the next, and the 

way it delivers the video." (E1.2, male, 32, Ethiopia) 
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Likewise, interviewees indicated a positive affect on the usefulness of SCORM features. Of the ten 

interviewees, three highlighted the usefulness of the knowledge-check activities for their e-learning 

process, four considered the videos included in the e-modules as useful, and seven reported the  

hyperlinks as valuable. (See Table 20)    

 

Table 20. Positive emotions linked to the usefulness of SCORM features 

 Feature Interviewees Quotes 

SC
O

R
M

 

Knowledge-

check activities 

E1.3; M3.1; 

M3.2 

“Actually, for every module that I would read I was looking up to 

the activity at the end of the module to see what sort of 

questions, or what the challenge is the activity really about. 

Certainty... because the questions... the way the activity was 

organized would tease you in a way that you see whether you 

really understood the content that you were finishing. If you 

have no idea, it will cause you to prepare, the activity will push 

you back again to reevaluate yourself” (M3.1, male, 43, Uganda) 

Videos 
E1.1; E1.3; E2.1; 

E2.3;  

“The videos really help in learning. It helps you to remember lots 

of things.”(E1.3, female, 26, Nigeria) 

Hyperlinks 

E1.1; E1.2; E1.3; 

E1.4; E2.1; E2.3; 

M3.2 

“This website presents information with evidence, and it has also 

provided information with references from tangible sites like 

WHO and CDC, so that is why I am attracted to this site.” 

(M3.2, male, 31, Ethiopia) 

 

The visual aesthetics of the Moodle platform was perceived as visually attractive by three out of ten 

interviewees. The rest of the interviewees did not report a judgement about the visual aesthetics of 

the system. The following quote exemplifies the positive affect related to the visual aesthetics of the 

Moodle platform. 

 

"It's very catchy [the website]. The background is catchy, and the arrangement for navigation is 

beautiful.” 

(E1.3, female, 26, Nigeria) 

 

Participants related their good e-learning experience with the technical support received (two 

interviewees), and the quality of the e-learning content (four interviewees). Still, none of the 

interviewees expressed having a bad general experience with the e-learning product.  
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Table 21. Reasons for an overall good experience 

 Reasons Interviewees Quotes 

O
ve

ra
ll 

U
X

 

Technical 

support 
E1.3; E2.2 

"It's good [experience] since I have a listening ear, as somebody was 

really responding to my complaint and giving me a quick response. 

That is really good for me. In fact, that was what made me even read 

because you were there to help." (E2.2, female, 52, Nigeria) 

Quality of 

content 

E1.1; E2.1; 

E2.4; M3.2 

“I liked that [the e-learning process on Moodle] because I found 

some quality knowledge” (E2.4, male, 30, Rwanda) 

 

5.5. Negative affect 

Even though the interviewees reported an overall good experience with their e-learning interventions, 

some problems and points of improvement were identified. Interviewees reported negative affect 

related to usability problems of the Moodle and SCORM features. First, as previously showed on 

section 5.1, three interviewees experienced errors when accessing to the offline content via the 

mobile or desktop application. Second, the self-registration process was perceived as confusing and 

complex by three out of the ten interviewees, mostly because they were trying to login on Moodle 

with the username and password previously provided for CrossmarX. The self-registration process 

represented a common barrier for the participants, 21 emails from users were received asking for 

technical support on this matter. Third, the download of the certificate of completion of the course 

was not clear enough, one interviewee and three other participants asked for technical assistance via 

email for downloading the certificate of completion of the course. Fourth, two interviewees reported 

that the videos embedded on the e-learning content were loading slow or being interrupted (See Table 

22).  

 

Table 22. Negative emotions linked to SCORM and Moodle usability aspects 

 Feature Interviewees Quotes 

Moodle 

Offline 

access 

E1.3; E1.4; 

M3.2 

“I think I used the application for this offline course, but the 

module can’t open on my phone.” (M3.2, male, 31, Ethiopia) 

Self-

registration 

E1.1; E1.2; 

E2.2 

"I first faced difficulty in accessing, like I sent you an email: "I 

had failed to login". I actually was using my old account 

which did not respond, and I had to create a new account but 

using my ID, my first ID, which worked out. But apart from 

that, I really didn't see any other difficulties in doing that 

course." (E1.1, male, 28, Uganda) 
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Certification 

E1.3 “At least there should have been an option to like, click on 

download, so it will come directly to my phone or whatever 

device I was using at that point, there was none, so I was 

stressing about that. I was bothered, I was like: What 

happened?! Is it my phone? Is it my network? I tried over and 

over again” (E1.3, female, 26, Nigeria) 

SCORM Videos 
E1.2; M3.2 “With a weak connection, the videos take longer minutes to 

open, and that was a problem" (E1.2, male, 32, Ethiopia) 

 

Furthermore, two interviewees voiced negative emotional responses related to the usefulness of 

SCORM features, namely the videos and hyperlinks (See Table 23). 

   

Table 23. Negative emotions linked to the usefulness of SCORM features 

 Feature Interviewees Negative emotions 

SCORM 

Videos E2.2 

"It didn't make any difference (the inclusion of videos) 

because I didn't open all the videos. Like I told you, I was more 

concerned about the text than the videos" (E2.2, female, 52, 

Nigeria) 

Hyperlinks E2.4 
“The hyperlinks [were less useful] because it needs to be 

connected [to the] internet” (E2.4, male, 32, Rwanda) 

 

5.6. Points of improvement 

The interviewees stated that it is essential to solving usability problems to overcome the negative 

affect related to e-learning experiences. Two interviewees emphasized the importance of simplifying 

the self-registration process, two other interviewees expressed that offline access should be easier, 

and another interviewee pointed out that the SCORM modules size should be smaller to be able to 

download the content on their device. 

 

Additionally, interviewees mentioned that the inclusion of extra features would enhance their e-

learning experience on the Health[e]Foundation Moodle platform. Among these extra features were 

the inclusion of communication tools on the Moodle platform (one interviewee), the inclusion of 

knowledge-check activities in the SCORM modules (one interviewee), and to have the option to 

download the e-learning content on a PDF format on the Moodle platform (one interviewee). Table 

24 gives illustrative quotes for the recommendations provided by the interviewees. 
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Table 24. Points of improvements provided by interviewees regarding the current Moodle platform 

 Feature Interviewees Quotes 

Moodle 

Self-

registration 
E1.2; E2.2 

“My message is to make the log-in much easier for people 

to access because it is not everybody that will be patient 

enough to be sending you a message. These are the 

problem I encountered before being able to enter into the 

course. So, make the login easier for people and accessing 

the course much easier. That will help” (M3.2, male, 31, 

Ethiopia) 

Offline access E1.3; M3.2 
“It should be easy to access offline” (E1.3, female, 26, 

Nigeria) 

Communication 

tools 
E1.3 

“I could not interact with them [fellow students], and I 

think it's also easier if we could interact with you, the 

course coordinator on the site, or on the app, I don't get it? 

Like we should be able to interact with you via a message 

tool on the site.” (E1.3, female, 26, Nigeria) 

Downloadable 

PDF content 
E2.3 

“Sometimes, I attend a course and then download the 

content of the course, and then after downloading I'll print 

it out, and then when I am not online, I will use a hardcopy 

to read content in order to revise again about the course.” 

(E2.3, male, 30, Rwanda) 

SCORM 

Size M3.2 

“If the size of the module or the content offline is reduced, 

reduce it, it may be easy for us to use, and then we can use 

any time when the internet is not available.” (E1.2, male, 

32, Ethiopia) 

Knowledge-

check activities 
E1.3 

“So, the posttest should be like every chapter, after every 

section, not after the full course.” (E1.3, female, 26, 

Nigeria) 

 

Some additional suggestions provided by interviewees were not related to the system but to the way 

the e-learning course was provided. For example, one interviewee said that it is necessary to give more 

time to complete the e-learning courses, and another interviewee stressed the need to provide face-

to-face workshops during the e-learning process.   
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6. Discussions and conclusions   

The implementation of Moodle allows Health[e]Foundation not only to have an LMS that can be easily 

adaptable to the needs of the organization but also to develop attractive and interactive e-learning 

content under SCORM standards. Health[e]Foundation wanted to know how its users were 

experiencing its new e-learning platform and its interactive content. Hence, the CUE model was 

adapted to e-learning environments to collect valuable data on how healthcare professionals 

experience interactive e-learning interventions on the Health[e]Foundation's Moodle platform. Both 

quantitative and qualitative results revealed that all users perceived their e-learning experience as 

good, even despite the technical problems reported. In addition, the results yielded indicators on 

which characteristics of e-learning are related to a greater gain in knowledge, positive affect, and 

negative affect among healthcare professionals. These results served to provide practical 

recommendations to Health[e]Foundation to improve its e-learning products. 

6.1. The usefulness of interactivity features   

The p-values obtained when performing the Wilcoxon statistical test support the hypothesis that there 

is a significant difference in knowledge gain among learners exposed to different interactive types and 

levels. E-learning literature suggests that learners exposed to too many interactive and multimedia 

elements can be distracted from achieving their learning goals (Kalyuga, 2007), while learners that 

have an active role during their e-learning process, providing meaningful inputs through embed 

activities, have a more effective e-learning process because their engagement with the content is 

usually higher (Maxwell & Mucklow, 2012). This was corroborated in the present study, as participants 

exposed to e-learning content designed with mixed-level 3 interactivity (version M3) had a higher 

knowledge gain (13,44%) in comparison to the other participants exposed to versions with expositive 

interactivity (version E1 and E2). It seems that the higher knowledge gain in version M3 is associated 

with knowledge-check activities since version E2, which presented the e-learning content in the same 

way as M3 but without knowledge-check activities, obtained the lowest knowledge gain (9,23%) 

among its participants. During the interviews, users from version E2 and version M3 did not highlight 

the role of click-and-reveal content or the interactive text in their experience with the e-learning 

product, a fact that indicates that those interactive expositive features were not considered as useful 

among learners. Conversely, expositive interactive features like videos and hyperlinks; and active 

interactive features like knowledge-check activities were considered as helpful among learners to 

reach their learning purposes. The results of this study are in line with the constructivist theory of 

learning. This theory supports that learning must be an active process where learners assume an active 

role in doing high-level activities like knowledge-check activities to construct their own knowledge  
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(McLeod, 2003). This ultimately suggest that the knowledge gain is not subjected to the way the 

content is delivered but to the active role of the learners in the e-learning process.  

6.2. Features related to positive affect 

Qualitative data from the interviews gave a deeper insight into the features related to positive affect. 

The literature holds that the user experience is enhanced when a website is easy to use and displays 

relevant information (Faisal et al., 2020; Hasan, 2016). This was confirmed by the interviewees as they 

related their positive e-learning experiences mainly with the quality of the information shown in the 

e-learning module, the ease of use of the Moodle platform, and the fact that they were able to obtain 

a completion certification. Prior experience with LMSs was an additional variable that arose from the 

interviews as one having a positive effect on the perception of the system among users. This finding is 

in line with previous studies, which suggest that prior experience is known to have a positive effect on 

the usage of a system (Burton-Jones & Hubona, 2006; Wensing et al., 2020). Users with a broad 

technology experience are less likely to encounter usability problems and more likely to learn to 

operate a system quicker compared with users with no technology experience (Blackler et al., 2003). 

Other Moodle features associated to positive affect during the interviews were the visual aesthetics 

of the system and the technical support received by participants during their e-learning intervention. 

Visually appealing systems have a positive effect minimizing negative feelings associated with other 

system features (Faisal et al., 2020). While providing technical support is associated with the success 

of systems, since assistance indirectly influences the users’ willingness to use a system (Igbaria et al., 

1997). Additionally, the inclusion of SCORM interactive features like knowledge-check activities 

seemed to motivate participants, while features like videos, and hyperlinks generated a trust feeling 

about the quality of the information provided. At the end, both instrumental (usability and usefulness) 

and non-instrumental qualities (visual aesthetics) of the system yielded positive affect among 

participants of this study.   

6.3. Features related to negative affect   

Results revealed that that only instrumental qualities of the system (usability and usefulness) were 

associated with negative emotions. In this case, the usability issues concerning the self-registration, 

offline access, and download of certificates on the Moodle platform generated negative emotions 

among the participants. Additionally, SCORM features like videos also elicited negative emotions 

among the participants due to usability-related problems (visualization) and the usefulness of their 

content. Furthermore, hyperlinks were not considered a useful SCORM feature for users accessing the 

content offline. Users usually are not intended to use a product that has poor usability and that its 

design does not fit with their needs or objectives. The poor usability and impractical design of a product 
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can also elicit negative emotions like anger or frustration among users (Faisal et al., 2020). The usability 

issues might be the reason why nine participants that self-registered did not self-enroll in their 

intervention group. Likewise, the drop-out rate on each intervention group might be a consequence 

of both usability and usefulness features related to negative affect.  

6.4. Strengths and limitations 

This study had various strengths that eventually impacted the quality of the results. First, the use of a 

mixed methods approach allowed the triangulation of results and the exploration of insightful data. 

Using this approach increased the validity of the findings of this study. Second, the utilization of a 

survey based on the validated meCUE questionnaire. Applying a validated instrument ensures the 

accurate measurement of concepts (Jones et al., 2013). Therefore, this survey allowed obtaining 

reliable quantitative data. Third, member-checking the qualitative data with the interviewees. 

Member checks act as a quality control process in qualitative research and contribute to the 

improvement of the validity of a study because the researcher can corroborate the accuracy of results 

with the data source, namely the interviewees (Harper & Cole, 2015). Last, the randomization of 

participants. This factor enabled obtaining a heterogeneous sample population on each intervention 

group in terms of nationality, profession, age, and gender, making the results less biased and more 

generalizable for the SSA context.  

 

Nevertheless, some limitations need to be acknowledged as they might have influenced the results of 

this study. First, some participants were not fully fluent in the English language. These language 

barriers can hinder the reliability and validity of qualitative data since data loss can occur when 

interviewees cannot fully express their thoughts or ideas (Kakilla, 2021). This limitation was minimized 

by the conduction of member-checks with each of the interviewees. For future research, it is necessary 

to employ translators or interpreters when researching among SSA populations as this can diminish 

the effect of language barriers (Squires, 2008). Second, the COVID-19 pandemic represented a 

limitation for obtaining a higher number of participants since this pandemic asks extra time and effort 

from healthcare professionals, the study population of this study. The limited number of participants 

that completed the e-learning interventions can be a reason for no finding significant differences in UX 

survey responses among the three intervention groups. Third, the online interviews and initial 

technical issues from Health[e]Foundation’s end that impeded downloading the e-learning content 

for offline access. These two factors may be the reason why the high percentage of online access 

among the participants (90.70%), causing the obtaining of a homogeneous group in terms of internet 

connectivity and the loss of the opinions of the participants with limited internet access. Therefore, 

after improving the Moodle mobile experience, it becomes interesting to further investigate the user 
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experiences on the Moodle mobile app, as in the Sub-Saharan African context the use of smartphones 

is increasingly becoming popular with the introduction of big telecommunication companies and 

smartphone financing schemes (GSMA, 2020). Fourth, there were fewer women in the research 

sample for this study, making it difficult to analyze the effect of gender on the results. However, the 

sample population might still be representative for SSA because this region has one of the largest 

gender gap when it comes to the ownership of technological devices and access to the internet (GSMA, 

2021). Lastly, the model used in this study ruled out the effect of the quality of e-learning content on 

user experiences. A factor that became apparent during the interviews. Therefore, although the CUE 

model was adapted to fit the context of e-learning, it fell short of fully understanding the factors 

implied in user experiences with e-learning products. Hence, future research needs to adapt the CUE 

model or find frameworks including the quality of e-learning content in the components of the user 

experience. 

6.5. Recommendations for Health[e]Foundation 

Tailored recommendations for the improvement of Moodle and SCORM content were made based on 

data related to negative emotional reactions and suggestions provided by interviewees. 

 

6.5.1. Recommendation 1: Implement the Branded Moodle App 

Interviewees emphasized the importance of providing offline access to e-learning courses in the 

context of the SSA, but as one interviewee mentioned, this should be an easy process for users. 

Therefore,  it is recommended that Health[e]Foundation invest in a premium service offered by 

Moodle called Branded Moodle App. Health[e]Foundation can use the expertise of its IT department 

to implement this recommendation. This will ultimately facilitate the user login process in the mobile 

application and will allow the organization to keep track of the download, usage, and users reviews of 

its e-learning mobile application. Furthermore, following this recommendation has the potential to 

provide more visibility to the Health[e]Foundation as its brand will be visible on platforms like Google 

Play and the AppStore (Moodle App, 2021).  

 

6.5.2. Recommendation 2: Integrate active interactive features  

The results and discussion of this research suggest that learners who take an active role providing 

meaningful inputs on high-level activities, such as knowledge-check activities, are more likely to 

achieve better learning outcomes. Therefore, it is recommended that course developers of 

Health[e]Foundation follow the guidance of the organization's digital learning expert to design mixed 

interactive e-learning modules with the inclusion of knowledge-check activities. Health[e]foundation 
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can track if the inclusion of these activities results useful for learners because user knowledge-check 

responses can be retrieved from the SCORM modules. Activities with low response rates can be 

associated then with low interest from participants. Following a mixed interactive design might lead 

to e-learning interventions with a higher effectivity in transferring knowledge, which ultimately will 

serve as a showcase of the organization's innovative approach. It is important to note that this study 

only measured the short-time knowledge retention of participants with pre-test and post-test results. 

Therefore, it is proposed as future research to measure the effect of knowledge-check activities in 

long-term knowledge retention. 

 

6.5.3. Recommendation 3: Smart technical support 

During the interviews, the importance of providing prompt technical assistance to users was made 

clear when one interviewee stated that timely assistance played a vital role in the continuance of e-

learning interventions. For the present study, the researcher provided technical assistance via email. 

This resulted in an inefficient process, first because users had to look up the researcher's contact 

information for inquiries, and second because it was difficult to keep track of inquiries in the email 

inbox. Therefore, the third recommendation is to implement a technical support center in the form of 

a chatbox on the Moodle website by using customizable chat platforms such as tawk.to. Tawk.to is a 

free messaging and chat tool that can be embedded on websites to aid the communication between 

organizations and their customers (Braunschweiler et al., 2019; tawk.to, 2021). By implementing this 

tool, all Health[e]Foundation course coordinators can measure and keep track of all technical inquiries 

in one place as all users’ inquiries will be stored on the tawk.to dashboard. Health[e]Foundation course 

coordinators will be able to enter the dashboard of the live chat platform and provide answers to 

inquiries. The integration of this feature can ease learners' process of asking for technical assistance 

and might have a positive influence on the participants’ usage behavior of the platform.  

 

6.5.4. Recommendation 4: Keep blended e-learning format 

Although the e-learning interventions in this study were delivered as a distance and self-study course, 

face-to-face training emerged as a suggestion during the interviews. Literature sustains that blended 

approaches encourage self-study among learners (Isiguzel, 2014). Therefore, the fourth 

recommendation is that Health[e]Foundation should keep implementing kick-off and follow-up 

workshops for its e-learning interventions aimed at Sub-Saharan African countries. Workshops can 

serve as a platform to explain procedures required for the e-learning process that users might perceive 

as complex, and therefore minimize possible usability barriers that learners can experience during their 

self-study e-learning. Health[e]Foundation can keep the help of its local partners for providing face-to-
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face workshops to its learners and measure the usefulness of the workshops with data collection tools 

like surveys, questionnaires, or focus groups discussions. However, further research is required to see 

how the user experiences and e-learning outcomes differ when including or excluding face-to-face 

workshops. 

6.6. Conclusion 

This study draws attention to the design of interactive e-learning content and the implications of e-

learning features on the user experience of Sub-Saharan African healthcare professionals. The findings 

suggest that active interactive features, namely knowledge check activities, are highly appreciated by 

learners, and possibly lead to better learning outcomes. Therefore, the present study gives a good 

starting point for further researching the impact of active interactivity type in knowledge gain and 

retention. Qualitative data allowed for providing helpful recommendations for the improvement of 

Health[e]Foundation’s e-learning products. The recommendations provided in this report can help to 

the implementation of a user-centered approach and enhance future learners’ experiences and 

learning outcomes. Finally, this study provides relevant insights for the e-learning field, as there is 

scarce literature about the effect of interactivity levels and interactivity types in the e-learning field.  
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Appendix 1: Interview with Health[e]Foundation Employee 
 

1. What are your role and main responsibilities in Health[e]Foundation?  

The employee is responsible for the support and development of the e-learning platform mainly and 

everything that involves this platform, that includes network connection, hardware and software 

required systematic development of the platform and technical support of the platform.  

 

2. What is the story of CrossmarX with Health[e]Foundation?  

When the employee started at Health[e]Foundation, CrossmarX was already running for a long time in 

Health[e]Foundation. CrossmarX is a local partner situated in the Netherlands that developed a 

custom-made LMS from scratch for Health[e]Foundation.  

 

3. What was the reason for exploring a second LMS (Moodle)? 

• Interchangeable e-learning content: Health[e]Foundation attended a meeting with a partner, and 

this specific partner expressed their wishes to have interchangeable learning content with 

Health[e]Foundation. When learning content is developed in Moodle, it is easy to interchange it 

with other systems or other Moodle instances. Health[e]Foundation performed a small risk 

assessment and studied some options and they concluded that to make the CrossmarX content 

interchangeable with other systems will take too much time in contrast if they use Moodle.  

• Mobile application: Health[e]Foundation has a mobile application for its e-learning products, but 

a lot of time and resources are needed to be invested in developing and sustaining these 

applications. In this case, it is more cost-effective to adopt Moodle for the long run as it has its 

functional mobile application that is on active development and actualizations.  

 

4. What is the future for CrossmarX LMS in Health[e]Foundation? 

It is uncertain, as a lot of data from Health[e]Foundation is managed on CrossmarX. Additionally, the 

employee stated that CrossmarX has been custom-made especially for Health[e]Foundation, and a 

tremendous amount of time, effort, and human resources have been invested in this platform. This 

makes the employee be personally attached to CrossmarX, but he expressed that developing things on 

CrossmarX is a complicated process as CrossmarX is a platform developed in-house, which means that 

only the developers working in CrossmarX are the ones who know how the engine works or the 

functions that are available. Therefore, the employee believes that the best thing for the future of 

Health[e]Foundation is to move forward with Moodle.  
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5. What opportunities do you see for the e-learning courses of Health[e]Foundation with 

Moodle? 

• Developing something in Moodle will take less time and will be easier compared to CrossmarX.  

• Moodle is an open-source platform that is globally used by a lot of users, therefore there is a lot 

of support information about this platform online and plugins to activate extra functions. For 

example, if you want to enable the registration of users, you can just Google how to do that in 

Moodle, on the contrary, if you want to enable this same functionality on CrossmarX, you need 

to create the function from scratch with a code.  

 

6. What barriers do you see for the e-learning courses of Health[e]Foundation with Moodle? 

The main pressure or barrier to adopting Moodle at this moment is that staff has very little knowledge 

about Moodle, therefore there is the need for a fast-learning curve for Moodle.  

 

7. What is the technical scope of Health[e]Foundation with Moodle? 

At the moment there is someone in Health[e]Foundation that can set up Moodle and put some settings 

into action. The next step is to dive in on the settings of Moodle as the goal is to manage completely 

the Moodle platform for Health[e]Foundation internally on the organization, so if the staff should be 

able to handle all the Moodle issues internally.  

 

8. At this moment, what are the more pressing technical issues to solve with Moodle? 

The most pressing thing is how to replicate Moodle as close in terms as possible, functionality-wise, to 

what is in CrossmarX. Health[e]Foundation staff used to do things in a way in CrossmarX and this is 

desired on Moodle. For example, at the moment, it is not known how to check the progress of the 

learners in Moodle, additionally, there are some log-in and registration issues on Moodle.   
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Appendix 2: User interfaces of the e-learning interventions 
 

• Version E1: Allowed navigation across the e-learning module, and presented the content with 

static text, images, videos, and hyperlinks.  

 

 

Figure A. 1. Version E1 of the Corona[e]Education minicourse 

• Version E2: Uses animated text and includes quotes and click-and-reveal features such as tabs, 

accordions, processes, labeled graphics, timelines, and flip cards.  

 

 

Figure A. 2. Content of version E2 displayed with the process interactive feature 
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• Version M3: Shows the e-learning content in the same way as version E2 but with the inclusion 

of knowledge check activities alongside the content such as multiple-choice questions, sorting 

activities, matching activities, and case scenarios. 

 

 

Figure A. 3. Case scenario activity included on the version M3 
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Appendix 3: Survey design 
 

USER EXPERIENCE SURVEY 

Congratulations, you have completed this minicourse of Corona[e]Education. This minicourse was 

designed by Health[e]Foundation and we would like to learn from your experience when learning in 

this platform. Therefore, we kindly invite you to fill out this survey, which will take an average of 10 

minutes. The responses of this survey will be treated anonymously and will serve to keep improving 

our e-learning products.   

 

SECTION 1  

Please answer the following question regarding your personal information.  

1. From which country did you access this course?  

☐ Ethiopia 

☐ Nigeria 

☐ Rwanda 

☐ Uganda 

 

2. What is your occupation? 

☐ Nurse 

☐ Midwife 

☐ Physician 

☐ Other, please specify 

 

3. What is your gender? 

☐ Female 

☐ Masculine 

☐ I prefer not to answer 

 

4. Please insert your age:  

 

5. What kind of device did you use to access to the Corona[e]Education minicourse? 

☐ Computer/Laptop 

☐ Tablet  

☐ Smartphone 

 

6. How did you access to the Corona[e]Education minicourse? 

☐ Using internet via web-browser (e.g., Google chrome, Mozilla Firefox, Internet explorer, etc.) 

☐ Using internet via mobile application on my tablet/smartphone 

☐ Downloading the course for offline use via mobile application on my tablet/smartphone 
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SECTION 2 – USER EXPERIENCE 

The following questions address your learning experience with our platform. Please, express the 

degree of your agreement with each of the following statements. There are no right or wrong answers, 

all that counts is your personal opinion! 

  Strongly 
Disagree 

Disagree Neutral Agree 
Strongly 

agree 

1 This e-learning platform is easy to use ☐ ☐ ☐ ☐ ☐ 
2 This e-learning platform is easy to 

understand 
☐ ☐ ☐ ☐ ☐ 

3 This e-learning platform responds fast ☐ ☐ ☐ ☐ ☐ 

4 This e-learning platform has the right 
functionalities to reach my learning goals 
(e.g., the combination of text, images, 
videos, and exercises) 

☐ ☐ ☐ ☐ ☐ 

5 This e-learning platform helped me in 
strengthening and/or acquiring knowledge 

☐ ☐ ☐ ☐ ☐ 

6 This e-learning platform helped me in 
achieving my learning goals 

☐ ☐ ☐ ☐ ☐ 

7 This e-learning platform looks attractive  ☐ ☐ ☐ ☐ ☐ 

8 This e-learning platform presents the 
learning content in a creative way 

☐ ☐ ☐ ☐ ☐ 

9 Learning in this platform is tiresome      
10 Learning in this platform is motivating ☐ ☐ ☐ ☐ ☐ 

11 Learning in this platform is pleasant ☐ ☐ ☐ ☐ ☐ 
12 Learning in this platform is annoying ☐ ☐ ☐ ☐ ☐ 

13 Learning in this platform is fun ☐ ☐ ☐ ☐ ☐ 
14 Learning in this platform is frustrating ☐ ☐ ☐ ☐ ☐ 

15 Learning in this platform is boring ☐ ☐ ☐ ☐ ☐ 
16 Learning in this platform is exciting ☐ ☐ ☐ ☐ ☐ 

 

17. How did you experience your whole e-learning in this platform? 

 

As bad         As good 
0 1  2 3 4 5 6 7 8 9 10 

 

18. How likely would you recommend learning with this platform to a colleague or peer?  

 

Not at all likely       Extremely likely 
0 1  2 3 4 5 6 7 8 9 10 

 

 

Thank you very much for taking the time to complete this survey! 

 

Health[e]Foundation is interested in further exploring your views on this e-learning platform. For that 

reason, we will conduct online interviews through Zoom and Microsoft Teams of around 20 minutes 
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with participants who wish to provide more detailed feedback. The identity of the interview 

participants will remain anonymous when analyzing and reporting the data.  

Would you like to participate in one follow-up interview?  

 

☐ Yes 

☐ No 

 

If yes, please provide us your contact details: 

Name: ____________________________ 

Email: ____________________________ 

Telephone number: _________________ 
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Appendix 4: Interview guide 
 

INTRODUCTION 

Hello, I am Camila a master student from the Vrije Universiteit in Amsterdam who is doing her 

internship at Health[e]Foundation. I am conducting research to investigate the experience of the 

learners, specifically healthcare professionals, when using Moodle, the newly implemented e-learning 

platform of Health[e]Foundation. During this interview I would like to ask you some questions about 

your experience with our learning platform. This would be really helpful for the improvement and 

adaptations of our e-learning courses which could be beneficial to you and future e-learning 

participants.  

 

This interview will last maximum 30 minutes. Let me remind you that you do not have to answer any 

questions you are not comfortable with, and there are no right or wrong answers; so, feel free to tell 

me if you do not want to answer a question or if you want to quit the interview. The questions that I 

am going to ask you are about your experience with the platform for the e-learning. These questions 

do not refer about the content of the Corona[e]Education minicourse itself but to the technical 

features or interactive features that you encountered in the platform. Do you have any questions 

before we begin? 

 

Before we begin, I would like to ask you if it is possible for me to record this interview.  

This recording helps me to make transcripts of our conversation today and as soon as the whole 

interview is transcribed, the audio file will be destroyed. The recording will be only accessed by me 

and in your identity will not be disclosed in the transcripts or results of this study. 

 

All or part of the content of your interview may be used:  

• In academic thesis, recommendations, or news articles. 

• On the website and/or in other media that Health[e]Foundation may produce. 

 

TOPIC 1: OPENING 

1. Can you tell me a little about yourself? 

Optional follow-up questions: 

1.1. Where are you from? 

1.2. What is your age? 

1.3. What is your occupation? 
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TOPIC 2: ACCESS TO INTERNET AND E-LEARNING PLATFORM 

2. How many times per week do you connect to the internet?  

3. How do you normally connect to the internet? (e.g., Wi-Fi at home, work, university, or mobile 

internet subscription) 

4. What kind of devices do you use to access the internet?  

(e.g., computer/laptop, tablet, smartphone) 

4.1. From these devices which one do you prefer for accessing to e-learning/online courses?   

4.2. From these devices which one(s) did you use for accessing to the Corona[e]Education 

minicourse?   

5. Did you consider using the offline option of the minicourse in the mobile or desktop application? 

5.1. IF ANSWER = NO: Why didn’t you try the offline option? 

5.2. IF ANSWER = YES: What made you consider this option? 

6. Why did you decide to participate in the Corona[e]Education minicourse? 

Optional follow-up question 

6.1. Can you explain further what your motivation was? 

 

TOPIC 3: GENERAL APPRAISAL OF THE E-LEARNING PLATFORM 

7. When you entered to the e-learning website for the first time to create an account, what was your 

first impression of the e-learning platform? 

8. How would you describe your whole experience with the e-learning platform/website from the 

first time that you accessed to register until you got your certification? E.g., easy, difficult, boring, 

fun, annoying, satisfying. 

 

TOPIC 4: FEATURES RELATED TO POSITIVE EMOTIONAL REACTIONS 

9. During your whole experience in this platform, form the moment you registered until you got your 

certification, what was the thing that captured your attention when you were navigating on the e-

learning platform/website? 

9.1. Why does this stand out/ stick in your memory?  

10. From the registration, pre-posttest, course content, certification, what was for you the most 

visually appealing/attractive thing in the design/layout of the e-learning platform? 

10.1. Why? 

11. From the whole e-learning platform, which includes the registration, pre-posttest, course content, 

certification, what was the thing that you liked the most? 

11.1. Why? 
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TOPIC 5: FEATURES RELATED TO NEGATIVE EMOTIONAL REACTIONS 

12. From the whole e-learning platform, which includes the registration, pre-posttest, course content, 

certification, what was the thing that you did not like from the e-learning platform/website?  

13. Did you considerate not completing or quitting the minicourse? 

13.1. IF ANSWER = NO: What kept you motivated to complete the minicourse? 

13.2. IF ANSWER = YES: What made you feel quitting the minicourse? 

13.2.1. What kept you motivated to complete the minicourse? 

14. Which features included in this platform were less useful or you used less? 

14.1. IF USER WAS FROM VERSION A: Links to external websites, images, videos.  

14.2. IF USER WAS FROM VERSION B: Links to external websites, images, videos, flipping 

cards, interactive text. 

14.3. IF USER WAS FROM VERSION C: Links to external websites, images, videos, flipping 

cards, interactive text, questions, or activities alongside the content.  

14.4. IF FEATURES ARE MENTIONED: Why do you used less these features? 

 

TOPIC 6: EXPLORATION OF IMPROVEMENT POINTS 

15. What was difficult for you while working with this e-learning platform? 

16. What did you miss when learning in our platform? 

17. How can we improve the learning platform to make your learning experience more pleasant? 

 

CLOSING 

18. Is there anything you would like to add or discuss with me? Or any questions you would like to ask 

me about the project? 

 

This is the end of the interview. Thank you for answering our questions about our e-learning platform. 

We really appreciate your participation. I will be sending you the transcript of this interview so you can 

check if the information that is written is congruent with what we talked today.  

If you have any further questions about this research, please do not doubt in contacting me via my 

email. We expect that the results of this research will be posted on a news article in the webpage and 

social media during the summer of 2021.  

 

 



79 
 

Appendix 5: Codebook 
 

Theme Code Sub-Code Description 

In
te

ra
ct

io
n

 c
h

ar
ac

te
ri

st
ic

s 

User 
characteristics 

Gender Feminine or Masculine 

Age Age of the user 

Country Country of origin of the user 

Profession Profession of the user 

Internet access 

Frequency Frequency in which users access the internet 

Type of 
connection 

The way that the user usually connects to the internet. 
(e.g., via Wi-Fi, mobile data, broadband connection) 

Devices Devices that the user uses to connect to the internet 

Course access 

Type of access 
Online or offline access the e-learning platform, either 
via webpage, desktop application or mobile application 

Devices Devices used for accessing the e-learning platform 

Motivation 
Reasons for participating and finish the e-learning 
intervention 

A
ff

ec
t 

Moodle platform 

Usability 

Positive or negative affect related to the performance 
of the Moodle platform features (e.g., access, 
registration, enrollment, navigation, download of 
content, and certification) 

Usefulness 
Positive or negative affect related to the usefulness of 
the Moodle platform features in the e-learning process 

Visual 
esthetics 

Positive or negative affect voiced by the users regarding 
the visual aesthetics of the Moodle platform website or 
mobile/desktop application 

SCORM module 

Usability 

Positive or negative affect related to the performance 
of the SCORM interactive features (e.g., text, videos, 
hyperlinks, click-and-reveal, knowledge check 
activities) 

Usefulness 
Positive or negative affect related to the usefulness of 
the SCORM interactive features in the e-learning 
process 

Visual 
aesthetics 

Positive or negative affect related to the aesthetics of 
the SCORM module interface 

U
X

 
co

n
se

q
u

e
n

ce
s 

Overall appraisal 
of the system 

General user 
experience 

How users experience their e-learning on the 
Health[e]Foundation Moodle platform (e.g., good, 
bad) 

Points of 
improvement 

Factors that kept the participant from having a good 
experience while doing e-learning on the 
Health[e]Foundation Moodle platform 
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Appendix 6: Ethical self-check result 
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Appendix 7: Informed consent 
This course is provided as part of a research study called “Evaluating the user experience of Moodle 

among healthcare professionals in Sub-Saharan Africa” 

 

• What is this study about?  Health[e]Foundation is interested to gain insights into how 

healthcare professionals experience their e-learning in the recently implemented platform 

called Moodle. 

• Who will conduct the research?  This research will be conducted by Camila Cuadrado, who is 

a master's student of the Management, Policy Analysis, and Entrepreneurship in the Health & 

Life Sciences (MPA) program from the Vrije Universiteit Amsterdam. 

• Procedure: After finishing the Corona[e]Education minicourse, participants will complete an 

online survey about their experience with the e-learning platform Moodle. Follow-up 

interviews will be conducted with a selected group of participants to gain a deeper insight into 

experiences with our learning platform.  

• Information we want to collect: 

o Quantitative data from the pre-and post-tests. 

o Quantitative data from user experience survey.  

o In case of participating in follow-up interviews, participants agree to the collection of 

qualitative data from online interviews. The interviews will be recorded and transcribed 

verbatim for analysis. 

• Privacy issues: 

o Only the researcher will have access to the personal data of participants. 

o Interview’s recordings will be treated as confidential. 

o A research report will be written in which quantitative data and quotes from the interviews 

will be included. 

o Data will always remain anonymous; thus, your name and identity will not be linked in our 

research report. 

 

Your participation in this study is voluntary, by creating an account on this platform you agree to: 

• Comply with the terms of this agreement. 

• Provide true, correct, and complete information about yourself. 

• Engage with the research in an honest, transparent, and good-faith manner. 

• In case of questions, please contact Camila Cuadrado at camila@healthefoundation.eu 

 

mailto:camila@healthefoundation.eu
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Appendix 8 – Data Management Plan 
 

Project title: Evaluating the user experience of Moodle among healthcare professionals in Sub-

Saharan Africa 

Principal Investigator: Maria Camila Cuadrado Álvarez 

Project duration: From 01/02/2021 until 25/06/2021 

 

1. Project description:  

Health[e]Foundation intends to strengthen healthcare systems by delivering e-learning to healthcare 

professionals, community health workers, and community members in resource-deprived countries. 

The organization delivers its e-learning curricula through a platform called CrossmarX and recently 

implemented a second platform called Moodle. Besides the functionalities already existing in 

CrossmarX, Moodle allows the creation of attractive content with the integration of interactive 

activities that are not available in CrossmarX (e.g., scenarios, flashcards, drag and drop activities). So 

far, the organization has not been able to extensively evaluate its learners’ experiences with Moodle. 

Hence, this study aims to provide recommendations to improve the e-learning programs aimed at 

healthcare professionals located in sub-Saharan Africa by comparing the user experience and learning 

outcomes of different interactive modules on the Moodle platform. The research question that this 

project wants to answer is: What Moodle features relate to higher user experience and e-learning 

outcomes among healthcare professionals located in Ethiopia, Nigeria, Rwanda, and Uganda? This 

research is a mixed methods study in which users' experiences will be collected by conducting online 

surveys and online interviews with the end-users. 

 

2. Planning 

This is sequential a mixed methods study, which will collect 3 types of data. First, quantitative data 

(numerical) from pre-and post-test results of participants. Second, quantitative data (categorical) from 

user experience survey. Third, qualitative data from semi structured in-depth interviews. 

 

#  Raw data Processed data Analyzed data 

1 Online pre-and post-test for 
participants 

Data spread sheet Graphs 

2 Online user experience 
survey 

Data spread sheet Graphs 

3 User experience interviews Transcription of interviews, researcher 
notes, and codebook. 

Data table 

 

Other type of data produced in the project which do not require further processing or analysis: 
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• SCORM e-learning modules for Moodle 

• Instructional video for Moodle 

• Instructional document for Moodle 

• Poster for final presentation  

 

3. Data assets:  

 

Data 
Stage 

Description of dataset Type of data Format 

Raw data 

Online pre-and post-test for 
participants 

HTML .xhtml, .htm 

Online user experience survey HTML .xhtml, .htm 

Online user experience 
interviews 

Audio files .mp3 

Processed 
data 

Data spread sheet Textual with SQL data   .xls/.xlsx 

Data spread sheet Textual with SQL data   .xls/.xlsx 

Transcription of interviews Textual .doc/.docx 

Researcher notes of 
transcriptions 

Textual .doc/.docx 

Codebook of interviews ATLAS.ti .ti 

Analyzed 
data 

Graphs Image .png 

Graphs Image .png 

Data table Textual .doc/.docx 

Other 

E-learning modules HTML .xhtml, .htm 

Poster for recruitment  Image .pdf 

Final presentation PowerPoint .pps 

 

4. Data (risk) classification: 

This research is classified as low risk, as it does not involve participants considered a vulnerable group 

or expose participants to material that is distressing, offensive, or inappropriate.  

Raw data with personal information shall not be shared with any individuals/organizations outside of 

Health[e]Foundation. Only anonymized data may be published or shared with 

individuals/organizations outside Health[e]Foundation, if necessary, for intercoder reliability tests. 

Personal information of participants includes names, email addresses, gender, country of residence, 

and occupation.  

 

5. Methods 

• Informed consent: Participants of this study will complete an online agreement form before 

participating in the e-learning course. Moreover, when conducting online interviews, the 

researcher will ask for verbal consent from participants to record and transcript the interview. 
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• Data anonymization: All data will be treated anonymous and confidential, in quantitative data 

collection, the names and emails from participants will be deleted from the datasets. 

• Interview’s recording: Audio recordings of interviews will be made using the recording 

function on online meeting platforms. The researcher will make sure not to record the name 

of the participant during the interview.  

• Verbatim transcription: The principal investigator will make a verbatim transcription of the 

interviews as soon as it is recorded. Audio files from interviews will be deleted as soon as the 

verbatim transcription is prepared.  

• Deductive coding: An initial codebook will be developed before qualitative data collection 

starts, in which new codes will be added when analyzing the interviews transcripts in ATLAS.ti. 

This codebook will reflect the structure of the data collected.  

• Inter-researcher check: The principal investigator will review the survey design, the interview 

guide, data, and results of the research with VU supervisor, on-site supervisor, and 

Health[e]Foundation peers to increase the validity of the study.   

 

6. Storage 

Raw data with personal information (audio recordings, pre-and-posttest results, and survey results) 

will be securely stored in Dropbox business account of Health[e]Foundation with encrypted access and 

accessible only by the principal investigator of the research.  

 

• Draft versions: Draft versions with anonymized data can be accessed by Health[e]Foundation 

personnel, VU supervisor and VU InterVision peers.  

• Final versions: Final versions of the project report can be accessed by Health[e]Foundation 

personnel, VU supervisor and VU InterVision peers. 

• Archiving: The data obtained and generated during this research will be archived in a private 

user of Health[e]Foundation for a minimum of 5 years after the finalization of the project.   
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Appendix 9: Interviewees’ characteristics 
 

Group ID 

Demographics Access to Moodle 

Gender Age Profession Country Device Platform 
Type of 
access 

Ex
p

o
si

ti
ve

 

Le
ve

l 1
 

E1.1 Male 28 Public health 

officer 

Uganda Laptop Website Online 

E1.2 Male 32 Nurse  Ethiopia Laptop Website Online 

E1.3 Female 26 Clinical 

pharmacist 

Nigeria  Smartphone Website Online 

E1.4 Male 31 Midwife Ethiopia Laptop Website Online 

Ex
p

o
si

ti
ve

 

Le
ve

l 2
 

E2.1 Male N/R Midwife Ethiopia Laptop Website Online 

E2.2 Female 52 Clinical 

pharmacist 

Nigeria Smartphone Website Online 

E2.3 Male 30 Clinical 

psychologist 

Rwanda Laptop Website Online 

E2.4 Male 32 Community 

health worker 

Rwanda Smartphone Mobile 

app 

Offline 

M
ix

ed
 

Le
ve

l 3
 

M3.1 Male 43 Nurse Uganda Laptop Website Online 

M3.2 Male 31 Midwife Ethiopia Laptop Website Online 

 


