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Abstract 

This study investigated the intention to use a mobile e-learning application to stay up-to-date with 

current healthcare knowledge in two hospitals in rural Egypt. Since healthcare knowledge keeps 

changing, it is important for healthcare workers to stay up-to-date for the safety of healthcare workers 

and patients. This study looked at the validation of a process model to look at the variables that 

influence the intention to use a mobile learning application. Furthermore, this study tried to motivate 

healthcare workers to intend to use a mobile e-learning application in the future by hanging up posters 

that uses several Behaviour Change techniques. A regression analysis was performed and gave 

insight in the effects of the variables on the dependent variable of the intention to use a mobile 

learning application. Through a pre-measure and a post-measure in the two hospitals, the 

experimental group (with posters) and the control group (without posters) were compared to see if 

there was a significant effect. The results from the regression analysis showed that two variables had 

a significant effect on the intention to use a mobile learning application: colleague use and urgency. 

The results from the ANOVA analysis showed that the intervention with the poster did not have a 

significant effect on the intention to use a mobile e-learning application in the intervention group 

compared to the non-intervention group.  

  Keywords: mobile e-learning application, behaviour change, healthcare  

Education has changed in recent years into education with more technological aids 

(Banday et al., 2013). Examples of technological aids are mobile learning applications, 

online courses and other web tools (Banday et al., 2013). Although more schools try to 

integrate technological aspects into their programs, not a lot of research has been done on 

the usage of mobile learning applications for staying up-to-date with knowledge after 

individuals finished their education (Martin & Ertzberger, 2013). Mobile learning applications 

can be a good aid in staying up-to-date with current knowledge on all kinds of topics.  

  Education uses mobile learning applications because it has multiple benefits. First of 

all, educational content is easily accessible for students, whenever and wherever they want 

(Criollo-C et al., 2018). This gives students the opportunity and freedom to learn more in a 

shorter time span since they can devote their time more efficiently (Criollo-C et al., 2018). 

This way, students are not dependent on the set school times anymore but are free to 

choose when and where to study; it gives them a lot of flexibility. Secondly, adding mobile 

devices to traditional teaching also includes aspects such as collaboration and motivation 

which now will be explained (Campanella, 2012).  

  Collaboration takes place in the form of feedback and tips for the use of mobile 

learning applications by sharing mutual goals. Collaboration can be beneficial because it 

enhances communication between students and teachers. It thus creates a bond and it 

improves mobile learning applications during the usage process. 
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  Furthermore, motivation increases when learning through mobile learning 

applications can be combined with games to make learning more fun. When learning 

becomes more fun to do, students might be more motivated to learn and continue learning 

(Campanella, 2012).   

  Another benefit of using mobile learning applications is the universality of it (Jiugen & 

Ruonan, 2016). All students are able to use mobile learning applications anywhere and 

anytime; the content is the same for all students using the same mobile learning application 

as well. It also gives the opportunity for long distance education.  

  Literature shows that schools already integrate mobile learning applications into their 

programs. However, there is not much known about the use of mobile learning applications 

in the working field of healthcare. Also, when it comes to working in healthcare, there is a 

discrepancy between medical science changes and healthcare changes (Wickramasinghe & 

Schaffer, 2006). This means that the changes and developments made in medical science, 

do not always reach the practicalities in healthcare changes. When a healthcare worker 

does not stay up-to-date with current guidelines and information, this can lead to doing tasks 

insufficiently and this can have a negative impact on the patient (Wallin, 2009). 

  Because of the developments made in medical science, it is important to stay up-to-

date with current knowledge after education. It can be problematic when healthcare workers 

are not up-to-date with current knowledge since new regulations and safety guidelines 

change with current events. For example, the recent pandemic of COVID-19 had specific 

safety guidelines that kept changing as well; the handwashing protocol was revised as well. 

For healthcare professionals and patients, it is important that healthcare professionals stay 

up-to-date with their knowledge and new demands on healthcare and keep studying current 

healthcare knowledge to provide the best healthcare possible and prevent mistakes 

(Christensen et al., 2009; Mohrman et al., 2012). Mistakes due to not being up-to-date with 

current healthcare knowledge can include spreading of diseases, not detecting illnesses or 

even death. It is thus extremely important for healthcare workers to be up-to-date with 

developments made in medical science.   

  There are numerous ways to educate healthcare professionals; one option is to use 

mobile learning apps to stay up-to-date with current healthcare knowledge. Mobile learning 

apps are increasingly used among students and students’ intention to use mobile learning 

apps is high (Ansari & Tripathi, 2017; Camilleri & Camilleri, 2020). Organizations see the 

benefits of mobile learning applications as well and start to train their employees with mobile 

learning applications (Ally et al., 2013). However, the lack of research on using mobile 

learning applications suggests that healthcare has not yet integrated the use of these 

applications to stay up-to-date with current healthcare knowledge.  

  The benefits of mobile learning applications found in education, can be expected to 
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also be found in healthcare. Firstly, flexibility would help healthcare workers to obtain current 

healthcare knowledge whenever and wherever they want; during their workday and outside 

their workday. This flexibility might be beneficial since healthcare workers get the freedom to 

study on moments that suits them best instead of mandatory moments.  

 Secondly, collaboration to improve the mobile learning application together might take place 

as well. This can be beneficial for the communication between healthcare workers since they 

are working on the same goal; namely improving a mobile learning application together. 

Also, for the process of a mobile learning application itself it might be beneficial when there 

is room for improvement and feedback from healthcare workers who use the mobile learning 

application to make the application more suitable for healthcare workers. Thirdly, when 

mobile learning applications include fun aspects to make learning more fun, healthcare 

workers might get more motivated to keep learning in the future as well. Lastly, the 

universality of the mobile learning application ensures that healthcare workers can use the 

same content anywhere and anytime. This includes healthcare workers from different 

hospitals in different cities. This is important so the standard quality of care should be at the 

same level throughout the country to provide equal healthcare to all patients.  

  So far, it is clear that using mobile learning applications have a lot of benefits when it 

comes to processing new knowledge. However, even though it is important for healthcare 

workers to stay up-to-date with healthcare knowledge (Christensen et al., 2009; Mohrman et 

al., 2012), healthcare does not use mobile applications yet. This study investigated the 

intention to use a mobile learning application to improve current healthcare knowledge with 

healthcare workers. The goal of this paper is thus firstly to predict the intention to use a 

mobile learning application, and secondly to design an intervention to increase the intention 

to use a mobile learning application.   

   This research begins by explaining the predictors of the behaviour of using a mobile 

learning application. A process model of these predictors has been designed that will be 

tested in the first part of the study to predict the intention to adopt a mobile learning 

application (See Figure 1). The second part of the study includes an intervention that 

incorporates the variables that might have an effect on the intention to use a mobile learning 

application. The intervention is aimed at increasing the level of intention to use a mobile 

learning application among healthcare workers. The research question of this study is ‘What 

are predictors of the intention to use a mobile learning application to stay up-to-date with 

current healthcare knowledge and how can we motivate healthcare workers to use a mobile 

learning application?’. Next, the process model will be explained by describing the variables 

individually, starting with the dependent variable ‘Motivation’.   
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Motivation  

  Motivation is an important predictor of behaviour for healthcare workers to use a 

mobile learning app to stay up-to-date with current healthcare knowledge, according to 

Michie et al. (2011). Motivation can be explained as a psychological process towards 

accomplishing personal and organizational goals (Bhatnagar et al., 2016). It is often the case 

that after finishing studies, individuals do not keep up with current knowledge, even though 

research on healthcare is growing (Balas & Boren, 2000).  

  Motivation can be divided into intrinsic motivation and extrinsic motivation. Intrinsic 

motivation comes from a desire to learn a topic because it interests the learner, for self-

fulfilment, pleasure and to achieve a mastery of the subject; the work itself is enjoyable 

(Gottfried et al., 2001). Intrinsic motivation is thus the motivation to do something for the 

enjoyment of the task itself without any consequences from doing the task, like rewards or 

punishments.  

  Research has shown that intrinsic motivation to learn is associated with better 

performance amongst high school students and college students in Canada and Sweden, 

compared to extrinsic motivation (Taylor et al., 2014). In the case of healthcare workers, this 

can mean that when healthcare workers are intrinsically motivated to stay up-to-date, they 

enjoy the task of studying itself and might have better work performances as well (Muthuri et 

al., 2020). Intrinsic motivation will also lead to keep seeking out current knowledge since the 

act of studying itself interests the healthcare worker (Ryan & Deci, 2020).  

  On the other hand, people with higher extrinsic motivation are more concentrated on 

accomplishing a certain result or outcome (Gaber & Moustafa, 2015; Henderlong & Lepper, 

2002). According to the Self-Determination Theory, extrinsic motivation can be divided into 

four different types; external regulation, introjected regulation, identified regulation and 

integrated regulation. First of all, external regulation is behaviour through rewards and 

punishments and is thus non-autonomous; someone’s behaviour is dependent on external 

factors.  

  Secondly, introjected regulation is a form of motivation that is partially internalized. 

Introjected regulation does not have the external factors of external regulation but behaviour 

is driven by internal rewards like success and achievement (Ryan & Deci, 2020). Both 

external regulation and introjected regulation are seen as controlled and non-autonomous 

forms of motivation since both forms are influenced by outside factors (rewards and internal 

rewards).  

  The other two types of external motivation can be seen as autonomously. Identified 

regulation explains a person’s motivation through consciously identifying with or personally 

endorsing the value of a task. This shows a somewhat high degree of willingness to behave 

in that way. Even more autonomous however, is integrated regulation. With integrated 
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regulation a person also identifies with the value of a task, but on top of that also integrates 

their core interests and values with completing that task. Again, autonomous extrinsic 

motivation differs from intrinsic motivation even though it shares similarities with each other.  

  Intrinsic motivation is solely based on interest and enjoyment of the task, without 

having any value attached to doing the task. With autonomous extrinsic motivation it can 

also be the case that a person values doing the task without actually enjoying the task. In the 

case of a healthcare worker, this means that a healthcare worker values staying up-to-date 

with healthcare knowledge, but does not actually enjoy the task of learning in itself; this is 

thus called autonomous extrinsic motivation. 

  This research focused on intrinsic motivation because intrinsic motivation is an 

important predictor of sustainable behaviour; when an individual is intrinsically motivated, 

their behaviour does not depend on external rewards to behave a certain way and they are 

thus continuing their behaviour for their own personal interest (Deci, 1971). The intrinsic 

motivation will spark curiosity towards new healthcare knowledge, purely because a 

healthcare worker enjoys gaining new knowledge and is curious to know more about new 

healthcare topics. Curiosity in itself is a drive for behaviour; individuals are interested in 

gaining information about subjects they like and avoid information about subjects they do not 

like (Golman & Loewenstein, 2013).  

This research focuses on six predictors of motivation to use a mobile learning application; 

the information gap, the degree of freedom to choose, social norms, urgency, curiosity of 

learning and relevance (See Figure 1). In this case, motivation is described as the intention 

to use a mobile learning application.  
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Figure 1 

Process Model with Predictors on the Outcome Variable 

 

Note: The arrows indicate the direction of the relationship between the factors. The + sign 

means that there is a positive effect of one factor on another. The – sign means there is a 

negative effect of one factor on another. For example, when the awareness of information 

gap between what is known and what is unknown is high, it increases the amount of curiosity 

towards missing knowledge.  

  The process model mentioned above can be mostly divided into the two forms of 

motivation, namely intrinsic and extrinsic motivation. The upper part (amount of freedom to 

choose, relevance and information gap) can be seen as mostly extrinsic motivation since 

these are influenced from outside the individual. The lower part of the process model 

(learning is fun, expected value of learning, the amount of curiosity) can be seen as mostly 

intrinsic motivation. The two forms of motivation can be seen as ‘What I need to learn’ 

(extrinsic motivation) and ‘What I want to learn’ (intrinsic motivation). The descriptive norm 

cannot be described as either intrinsic or extrinsic. The descriptive norm however is still an 

important factor for behaviour because of the social influence individuals have on each 

other, especially in hospitals, where there is a clear medical hierarchy (Kobayashi et al., 

2006; Walton, 2006). Next, the six predictors of motivation will be explained and their 

relationship with motivation.  

Social norms 

  A first factor that plays a part in the amount of motivation a healthcare worker feels 
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towards using a mobile learning app is the norm to stay up-to-date with current healthcare 

knowledge and to use a mobile learning app. Social norms are guidelines of how an 

individual ought to behave. Cialdini (1990) describes two forms of social norm: injunctive and 

descriptive norms. Injunctive norms are about what someone should do. Descriptive norms 

describe what the majority of people do. Deviating from the social norm gives feelings of 

emotions like guilt and embarrassment which people try to avoid as much as possible by 

conforming to the social norm to create and maintain social relationships (Cialdini, 2004; 

Jankowski & Takahashi, 2014). Since these negative emotions of guilt and embarrassment 

are unpleasant, people will avoid deviating from the social norm. 

  It is important to see what impact social norms have on studying with healthcare 

workers to see if social norms can motivate healthcare workers to use a mobile learning 

application. This research will increase knowledge about the role of social norms on intention 

to stay up-to-date with current healthcare knowledge. The focus thus lays on the descriptive 

social norm: what most people do. 

  Some interviews took place among hospital owners and doctors. An explanation that 

was given for not keeping up-to-date with current knowledge was the social norm. Hospital 

owners and doctors explained that after healthcare workers are done with their study, it is 

not often the case that healthcare workers keep studying or staying up-to-date with 

knowledge. If other healthcare workers find it normal to stop studying after their studies, 

healthcare workers feel less inclined to act towards this norm and thus will feel less 

motivated to use a mobile learning application since nobody else uses it or finds it relevant 

or helpful (Cialdini, 2004; Jankowski & Takahashi, 2014).  

  In this case, it means that if the social norm says that it is not common for healthcare 

workers to study after finishing their studies, it is unlikely that healthcare workers will put in 

effort to go against this norm since this might lead to negative emotions. Healthcare workers 

might feel unpleasant when they feel like they are going against the social norm on their own 

and thus will be less likely to put in effort to study after being finished with studying.  

  As has been mentioned above, social norms do not fit well in the distinction between 

intrinsic and extrinsic motivation. It is however a  strong factor in behaviour. Especially in 

hospitals there exists a clear medical hierarchy (Kobayashi et al., 2006; Walton, 2006) which 

can determine the behaviour in the hospital. 

The degree of freedom to choose  

  A second factor is the degree of freedom to choose, which also plays a role in the 

intention to use a mobile learning application. The degree of freedom to choose, also called 

autonomy, refers to the freedom someone feels towards making a decision (Ryan & Deci, 

2020). The current study refers to the degree of freedom to choose as the level of freedom a 
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healthcare worker feels towards choosing to use a mobile learning application or not. When 

someone tells the healthcare worker to use a mobile learning application (their boss for 

example), the healthcare worker might feel resentment towards using the mobile learning 

application since it is not their choice to make and their degree of freedom to choose is thus 

low.  

  Restriction of freedom, also called reactance, triggers resentment. Reactance makes 

motivating healthcare workers to use the mobile learning application harder because the 

healthcare worker will try to re-establish their own freedom in response to reactance (Brehm, 

1966). Healthcare workers might try to re-establish their freedom by not using a mobile 

learning application. Reactance is independent of the content and is purely focussed on the 

option to choose and feelings of freedom to choose (Worchel & Brehm, 1970). Reactance is 

an unpleasant motivational state which oftentimes leads to behaviour to regain their freedom 

(Steindl et al., 2015). In the case of a healthcare worker, this means that when a healthcare 

worker feels reactance towards using a mobile learning application, this can lead them to 

behave in the opposite direction to regain their freedom, namely not using a mobile learning 

application.   

  When the degree of freedom to choose is low, this can be seen as an external 

motivator since the message they receive is ‘I need to use a mobile learning application 

because my boss says so’. When the degree of freedom to choose is high, this can be seen 

as an internal motivator since healthcare workers can choose themselves if they want to use 

a mobile learning application or not. In that case, it is more about ‘I want to use a mobile 

learning application because I enjoy it’ or ‘I want to use a mobile learning application 

because I think it is important’. The latter one is more like the integrated regulational form of 

external motivation.   

Urgency 

  A third factor is urgency. Urgency can be defined as the level to which someone feels 

the need to have instant attention to a certain incentive (Mitchell et al., 1997). Urgency leads 

to greater performance compared to less urgent messages because urgency triggers a need 

to act towards a message (Desai, 2010). In the case of healthcare workers, this might mean 

that when they feel a certain urgency towards staying up-to-date, they are more inclined to 

act upon that urgency. Kotter (1996) proposes that urgency is the first step and that urgency 

is necessary for change. Urgency thus calls for immediate action through importance of the 

message (Kotter, 1996). Urgency is an extrinsic motivator since it is about needing to learn 

something because it is important. It has little to do with wanting to learn something. When 

we feel a sense of urgency, we have a strong sense of having to act upon it. This is out of 

need instead of out of desire to act.   
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Curiosity of learning 

   The fourth factor is curiosity of learning. At birth, individuals have an innate curiosity 

towards learning from their environment. Curiosity can be seen as a motivational drive 

towards learning (Binson, 2009). Curiosity keeps individuals internally motivated to keep 

learning for the sake of gaining more knowledge (Binson, 2009).  

  An experiment by Kang et al. (2009) showed that inducing curiosity led to higher 

recall levels than with low levels of curiosity. As has been mentioned before, curiosity plays a 

part in the information gap as well; curiosity can be caused by the discrepancy between what 

one knows and what one does not know (Loewenstein, 1994). Improving learning through 

curiosity has important implications when it comes to increasing the level of intention 

healthcare workers feel towards using a mobile learning application to stay up-to-date.  

  At the same time, curiosity can be linked to enjoyment of learning. When there is 

intrinsic motivation to learn, thus enjoyment of learning, this gives a higher chance of 

curiosity towards learning as well (Singh & Manjaly, 2022). Curiosity towards learning in itself 

can be seen as an intrinsic motivator as well because it is about wanting to learn something 

and enjoying the act of learning instead of having to learn something.  

  For curiosity to occur, it seems logic that the individual needs to be aware of an 

information gap between what one knows and what one does not know. Without this 

awareness, curiosity might not take place because the individual already knows. For 

healthcare workers to get curious about learning, it is important that they come across 

information that they do not know yet. Apart from the information gap, relevance can also 

strengthen the curiosity towards learning but is not necessary for curiosity to occur. 

Relevance 

  The fifth factor is relevance. A study by Kember et al. (2008) found that students 

were more motivated to learn when the relevance of the content was clear. Students replied 

that applying theory to practice was motivating; teaching abstract content was demotivating 

for learning. This shows that students find relevant information that can be applied more 

motivating. Relevance is a broad concept and can work on several subjects, namely on the 

topic itself, local relevance, which shows the relevance of your own environment, and 

relevance to everyday applications (Kember et al., 2008).  

  For healthcare workers it might be expected that relevance also plays an important 

role in motivation. Relevance can be established by applying new knowledge to practice and 

by giving concrete examples of the (un)desired behaviour. This way, healthcare workers 

might see the benefit of staying up-to-date with current healthcare knowledge because it is 

relevant for their work. It is possible that relevance is an extrinsic motivator since it is about 
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needing to act on it instead of wanting to act on it. If something needs to be relevant in order 

to act upon, it is not for the pleasure of learning itself.       

The information gap  

  The sixth and last factor is the information gap. The information gap is the gap 

between what one knows and what one does not know. Awareness between what a person 

knows and does not know is necessary to learning (Loewenstein, 1994). Awareness of the 

information gap between what healthcare workers know and what they do not know will 

activate curiosity towards gaining new healthcare knowledge and will also activate a sense 

of urgency to act on this missing knowledge (Golman & Loewenstein, 2013).  

  A mediating factor with the awareness of the information gap between what 

healthcare workers knows and what they do not know is a sense of relevance (Golman & 

Loewenstein, 2013). Healthcare workers need to see that gaining new knowledge is relevant 

for their work performance and general knowledge to have the motivation to act on it. This 

sense of relevance will strengthen the urgency to act on the discrepancy between what 

healthcare workers know and what they do not know (Scot, 2021).  

  The information gap should not be too big, because if the gap is large, a person 

would not focus on the information gap but on what one does know and thus will not try to fill 

in the information gap (Loewenstein, 1994). When the information gap is smaller, this 

increases curiosity and the person will focus on the information gap and how to fill the gap 

(Loewenstein, 1994).   

  Awareness of the information gap can be extrinsic, because of a feeling of needing to 

learn. It can also be intrinsic, because of the feeling of wanting to learn more.     

The intervention  

  So far, this paper looked at the psychological factors that might have an effect on the 

intention to use a mobile learning application among healthcare workers (See Figure 1). 

After validating this process model, an intervention took place with the goal of increasing the 

level of intention to use a mobile learning application. Hypothesis 1 states that the 

intervention group will have a significantly higher score on the intention to use a mobile 

learning application at the post-measure compared to the pre-measure. Hypothesis 2 states 

that the intervention group scores significantly higher on intention to use a mobile learning 

application compared to the control group at the post-measure.  

  The intervention consisted of a cartoon poster in which three behaviour change 

aspects were included, namely the information gap, enjoyment of learning and social norms. 

These three aspects were chosen because of substantial research pointing into the direction 

that these three have a big impact on motivation; these will now be explained (Ortiz-Neira, 

2019; Ridout & Campbell, 2014). The poster itself mentions a non-existent mobile learning 
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application because there is no existent mobile learning application yet for healthcare 

workers and due to limited time it was impossible to develop a working mobile learning 

application.  

  First of all, an information gap was mentioned in the poster between knowing an old 

handwashing protocol and the new handwashing protocol. This way, healthcare workers are 

being made aware of what they know and what they do not know.  This idea is based on a 

study of Ortiz-Neira (2019) which showed that information gap activities led to better 

performances in language learning when students were made aware of their information 

gaps.  

  At the same time, the information gap of the handwashing protocol targets the sense 

of urgency as well; especially in these times with a recent pandemic, washing hands the 

right way is very important for healthcare workers who come in close contact with patients 

(Fox et al., 2015). The handwashing protocol is used as an example of a possible 

information gap. Also, it might make healthcare workers think about other new protocols that 

they are not aware of and this might lead them to seek out new knowledge.  

  Secondly, the poster mentions the enjoyment of learning. In the process model, this 

is also linked to curiosity towards learning. In a broader term, enjoyment of learning is seen 

as intrinsic motivation; doing an activity because the activity itself is enjoyable. The poster 

mentions enjoyment to activate intrinsic motivation towards learning. It has the goal of 

reminding healthcare workers that they enjoy the task of learning because it is enjoyable in 

itself.  

  Thirdly, social norms were integrated into the poster. The poster mentions that most 

colleagues use a mobile learning application. This implies the descriptive norm of staying up-

to-date with current healthcare knowledge through a mobile learning application. An example 

of a study done by Nolan et al. (2008) has shown that giving individuals information about 

the descriptive norms when it comes to the behaviour of being environmentally friendly, 

individuals change their behaviour to adhere to the social norm. Several studies done by 

using social norm information among students also show that social norms are a strong 

predictor of behaviour. Another study done by Ridout and Campbell (2014) showed that the 

descriptive norm could reduce alcohol intake in university students by correcting 

misperceptions. Literature thus shows that descriptive social norms can be a predictor of 

behaviour. In the case of healthcare workers, when they receive information about the social 

norm of using a mobile learning application, it might lead them to adhere to this social norm 

and thus also use a mobile learning application. Appendix B shows what the poster looked 

like.      
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Method 

Participants 

  Before the study took place, a power analysis has been done in G*Power. It was 

calculated that with a power of .80, α = .05 and a medium effect size f of .25, the sample size 

should have been at least 34 participants. Participants consisted of 30 Egyptian nurses of Al-

Fayoum International Hospital and 45 Egyptian nurses of El Nabawy El Mohandes General 

Hospital in Al-Fayoum. All nurses from Al-Fayoum International hospital filled out the pre-

measure survey and the post-measure survey. Thirteen nurses from El Nabawy El 

Mohandes General Hospital in Al-Fayoum did not fill out the post-measure survey; this 

leaves a total of 75 participants (N = 75)  for the pre-measure and 62 participants (N = 62) 

for the post-measure.   

Materials and procedure 

Materials used in this study consisted of a survey and a printed poster.  

  Survey. The survey was created on Qualtrics (http://qualtrics.com); both an online 

and paper version were available. The survey consisted of a front page with information 

about the study and a consent form (See Appendix A). The information and consent form 

was the same for the control group and the experimental group. After the participant gave 

consent, the participant had to fill out 9 questions on a Likert scale from 1-6. A Likert scale 

from 1-6 was chosen because literature suggests that a higher number than 6 for a Likert 

scale does not add any psychometric advances (Simms et al., 2019). The questions were 

based on 8 concepts which would determine the amount of intention a participant feels 

towards using a mobile learning application. The 9th questions asked directly how likely it is 

for them to use a mobile learning application. The other 8 concepts consisted of not knowing 

something that they needed to know for work (information gap), how normal it is to study 

after you’re done with studying (social norm), how much they enjoy learning, curiosity 

towards learning, urgency of learning, pressure from authorities to use a mobile learning 

application, freedom of choice to use a mobile learning application and if colleagues used a 

mobile learning application. Each concept was one item in the survey. The survey was 

translated by a translator from English to colloquial Arabic to ensure that participants 

understood the questions correctly. The printed version was handed out in the intervention 

hospital; the online version was used for the control group hospital. In both conditions 

participants were personally asked to take part in the study. There was a week in between 

the pre-measurement and the post-measurement due to limited time of being in Egypt. To 

minimize social desirability, healthcare workers were asked to fill out the survey individually 

and whenever it suited them on the day itself. They were also told that filling out the 

questionnaire was completely anonymous.  
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 Poster. The poster was created by using three behaviour change concepts, namely 

Information Gap, Social Norm and Enjoyment for learning. The poster was designed in the 

colloquial Arabic language. See Appendix B for the poster with used behaviour change 

concepts. The posters were hung in the intervention hospital in hallways and examination 

rooms for visibility.   

Data-analysis 

  First, assumptions were checked and met before executing a step-wise linear 

regression analysis. Then, the step-wise linear regression was done on the variables to look 

at the support of the process model. The 75 participants of the pre-measure were used for 

the linear regression analysis. The variables that were used were given the following names: 

NotKnowingPre, StudyingAfterPre, EnjoyLearningPre, CuriousLearningPre, 

UrgentLearningPre, AuthorityPressurePre, FreedomPre, and ColleagueUsePre. The 

dependent variable was LikelyToUsePre. The model which predicted the intention best had 

two predictors, namely ColleagueUsePre and UrgentLearningPre. The choice for a step-wise 

linear regression was made because of too many variables in combination with not enough 

power.   

  Then, assumptions were checked and met before executing a Repeated Measures 

ANOVA. To look at the effect of the intervention, a mixed Repeated Measures ANOVA has 

been executed with time as within-subject factor (pre-measure/post-measure); and condition 

as the between-subject factor (intervention/control). The 62 participants who completed the 

pre-measure and the post-measure were used for the Repeated Measures ANOVA analysis. 

The dependent variable was the intention to use a mobile learning application.  

Results 

   To look at the interaction between the variables on the main dependent variable, a 

step-wise linear regression analysis on the dependent variable Intention showed two 

significant effects of two variables. Colleague use had a significant effect on the intention (p 

= .001). This means that participants are more likely to use a mobile learning application 

when they think their colleagues use it as well. The second significant effect was found with 

the variable of urgency (p = .006). All other variables, namely relevance, information gap, 

freedom to choose, enjoyment of learning and curiosity did not have a significant effect on 

the intention to use a mobile learning application.  

  Assumptions for the Repeated Measures ANOVA were checked after the regression 

analysis. Normality was not violated and N was bigger than 30 (Field, 2013). The test of 

Homogeneity of Variances showed a p-value of .286. There was thus no need for a non-

parametric test. The results of the repeated measures ANOVA mixed-design showed that 
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there was no significant effect of Time (pre-measure/post-measure) (F(1,60) = .384, p = 

.538) or an interaction effect of time and group (F(1,60) = .000, p = .984). This means that 

there was no difference in results in the intention to use a mobile learning application with 

the control group and the experimental group in the pre-measure and post-measure. The 

descriptive statistics can be found in Appendix C. The correlations between the predictors 

can be found in the correlation matrix in Appendix D. The descriptive statistics show that the 

mean scores of the intention to use were already quite high; pre-measure M = 4.83, post-

measure M = 4.89. 

Discussion 

  This study had the goal of answering the following research question: ‘What are 

predictors of the intention to use a mobile learning application to stay up-to-date with current 

healthcare knowledge and how can we motivate healthcare workers to use a mobile learning 

application by using an intervention?’. Hypothesis 1 stated that the intervention group had a 

significantly higher score on the intention to use a mobile learning application at the post-

measure compared to the pre-measure. Hypothesis 2 stated that the intervention group 

scored significantly higher on intention to use a mobile learning application compared to the 

control group at the post-measure. This study thus looked at what would motivate healthcare 

workers more: focussing on ‘You need to learn this’ or ‘You want to learn this’. Three 

findings will now be discussed. First, the results of validating the process model will be 

discussed to see which two variables had a significant effect on the intention to use a mobile 

learning application. Then, the result from the intervention will be discussed. Lastly, 

limitations and the conclusion of this study will be mentioned. 

  To begin with, this paper looked at variables that have an impact on motivation. 

Since there is no actual mobile learning application yet for Egyptian healthcare workers to 

use, this study looked at the intention to use a mobile learning application if this was 

available to them. Although literature shows there is an intention-behaviour gap (Sheeran, 

2002), it is still believed that intention measurements are related to behaviour, according to 

the Theory of Planned Behaviour (Ajzen, 1991). The Theory of Planned Behaviour includes 

the variables Attitude towards the behaviour, Subjective norm, Perceived behavioural control 

and Intention. All variables interact with each other and the attitude, subjective norm and 

perceived behavioural control lead to the intention, which in turn lead to the actual 

behaviour. It is also believed that perceived behavioural control can directly lead to 

behaviour. Future research should look into the actual behaviour of staying up-to-date with 

current healthcare knowledge through a mobile learning application with healthcare workers 

in rural Egypt to see if the intention matches the behaviour. 

  The first result of this study showed that the descriptive norm, aka colleague use,  
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had a significant effect on the intention to use a mobile learning application. In practical 

terms, this means that to increase the chances of healthcare workers using a mobile 

learning application, information can be given about how many colleagues use the mobile 

learning application if people believe a lot of their colleagues use it.  

  This is in line with the study of Melnyk et al., (2019) which showed that descriptive 

norms directly influence behaviour. However, literature also shows that social norm 

information is only helpful if it shows that the majority follows the social norm and the 

reference group is suited (Goldstein et al., 2008). If, for example, healthcare workers see 

that only one colleague is using a mobile learning application, it will not lead to participation 

in the behaviour because the social norm is not clear enough. It is also important to look at 

the reference group; research has shown that social norm compliance or norm adherence is 

influenced by the amount of perceived similarity of others (Burnkrant & Cousineau, 1975; 

Moschis, 1976). People tend to follow behaviours from others with homogenous 

demographics such as age (Murray et al., 1984), gender (White et al., 2002), but also with 

similar attitudes (Suedfield et al., 1971). Identifying oneself with the reference group is an 

important factor for norm adherence (Goldstein et al., 2008). In practice, this means that 

there are factors that need to be taken into account to strengthen the message using social 

norms. For healthcare workers this means that they need to see that the majority of their 

colleagues use a mobile learning application. By showing that the majority uses it, the social 

norm adherence will be stronger and by mentioning colleagues, the reference group gets 

activated and will lead to social norm compliance as well.  

  Since colleague use had a significant effect on the intention to use a mobile learning 

application, it can thus be said that this study shows that it is more important to focus on 

extrinsic motivation (namely the social norm that colleagues use a mobile learning 

application) than on intrinsic motivation when looking at intention to use a mobile learning 

application in Egyptian healthcare workers. Social norm is an extrinsic motivator since the 

behaviour gets influenced from outside the individual, namely by the (direct or indirect) 

behaviour of others and also because something can be gained from it (Kreps, 1997).  

  The second finding of this study was that urgency had a significant effect on the 

intention to use a mobile learning application. This means that when a message feels urgent, 

healthcare workers feel more inclined to act upon that urgency, in this case to use a mobile 

learning application. Kotter (1996) states that establishing a sense of urgency is the first step 

towards change. This is in line with the result of this study in which urgency had a significant 

effect on the intention to use a mobile learning application.  

  An explanation of the results that healthcare workers in rural Egypt get motivated 

more by focussing on needing to learn instead of wanting to learn is that it is possible that 

healthcare workers are aware of the importance of staying-up-to-date with knowledge 
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because they are prevention-focused. Prevention focus is focussed on security, safety and 

responsibility. Promotion focus is more concerned with growth, advancement and 

accomplishment (Crowe & Higgins, 1997). Although there is not much research on 

prevention versus promotion focus in healthcare workers, it makes sense for healthcare 

workers to be prevention focussed since healthcare is about safety instead of growth. 

According to Crowe and Higgins (1997), the promotion focus is about making hits and 

preventing errors of omission. The prevention focus is about correcting rejections and 

prevents errors of commission. The promotion focus in healthcare would mean that 

healthcare workers would experiment about what the best course of action is to reach the 

ideal state instead of creating a safe state for patients. It makes more sense for healthcare 

workers to secure someone’s health and make sure they are safe and do not harm them 

instead of focussing on growth or the ideal situation. Healthcare is not about making hits but 

about safety and preventing patients to get worse. At the same time, it can be assumed that 

a prevention focus is more related to needing to learn and the promotion focus is more 

related to wanting to learn (and thus experiment a little). In this light, the results of this study 

imply that needing to learn is more effective to motivate healthcare workers to use a mobile 

learning application. 

  The third finding of this study was that the intention to use a mobile learning 

application is already quite high under healthcare workers in rural Egypt and the poster 

intervention did not have a significant effect. This means that both hypotheses are rejected. 

A possible explanation for the finding that the intention to use a mobile learning application is 

already quite high can be that because of the recent pandemic, it became clear how 

important staying up-to-date is with current healthcare knowledge. Healthcare workers might 

have experienced the changing hygiene rules for example, which made them aware of the 

importance of staying up-to-date for their safety and their patients. This could have led to 

healthcare workers already being motivated to use a mobile learning application to stay up-

to-date with current healthcare knowledge. 

  The finding that the intention to use a mobile learning application was already quite 

high was surprising because before this study took place, hospital owners in Egypt were 

asked what their healthcare staff would think about a mobile learning application. The 

majority of hospital owners in Egypt believed that their staff would not be interested. 

However, this study showed the opposite: healthcare workers were already motivated to use 

a mobile learning application and gave high levels of likelihood to use a mobile learning 

application when asked. This shows a discrepancy between what hospital owners think 

healthcare staff find important and are interested in and what healthcare staff actually find 

important and are interested in. This can have important implications for educational learning 

for healthcare workers; when hospital owners know that healthcare workers are interested in 
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staying up-to-date with current healthcare knowledge and are motivated to study, they might 

give them educational opportunities. In a broader scope, it is also possible to check with 

hospital owners and healthcare staff together when looking at interventions in general to see 

if both parties see the same problems and think an intervention could help.   

  Since this project took place in hospitals in Egypt, it is also important to look at the 

cultural aspects of a non-western country and to the hospital culture to see what is found 

important for healthcare workers to adhere to certain behaviours. To begin with, there are 

some cultural differences with Egypt compared to Western countries. Egypt has an 

authoritarian state (Kira et al., 2017; Sika & Khodary, 2012), which is especially relevant 

information in this specific case. In general, nurses are seen as subordinates of physicians 

by physicians (Elsous et al., 2017). In hospitals there exists a clear medical hierarchy 

(Kobayashi et al., 2006; Walton, 2006). This medical hierarchy in itself can lead to not 

speaking up to colleagues or supervisors when mistakes are made; especially when it 

comes to senior colleagues (Samuel et al., 2012). This is problematic since the safety of 

patients is on the line. The existence of the medical hierarchy can also be led back to the 

importance of the social norm; relationships between colleagues have a big impact on 

healthcare workers. An explanation for hospital owners thinking that their healthcare workers 

are not interested in staying up-to-date with healthcare knowledge might be the hospital 

hierarchy and thus a different reference group of the hospital owners. Future research 

should keep in mind that there can be a difference between what hospital owners think their 

healthcare workers need or want, and what healthcare workers actually need or want. There 

also lays a task of communicating this discrepancy to the hospital owners.  

  It is important to note that there are some limitations to this study that need to be 

taken into account. First of all, since this study took place in two hospitals in rural Egypt, the 

generalization of the findings can only be attributed to healthcare workers in rural Egypt. For 

future research it is important to look at non-rural areas in Egypt as well to see if there is a 

difference in intention to use a mobile learning application. Second limitation includes a 

confounding variable between the control group and the intervention group. It was not 

possible to get permission from the control group hospital to hand out the surveys in person, 

so the control group received the survey online through a personal message. This might 

explain why the post-measure had less participants in the control group than the pre-

measure. A third limitation involves the intervention itself. The original plan was to hang the 

posters in the hallways and examination rooms so healthcare workers are exposed to it as 

much as possible. However, the intervention hospital revoked their permission to hang the 

posters in the hallways. Instead, three posters were hung in three examination rooms and 

the participants who took part in the surveys received the poster personally. It is likely that 

healthcare workers thus were less exposed to the poster than they would have been if the 
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posters were also hung in the hallways as well. Nevertheless, this study provided insight in 

the intention to use a mobile learning application among healthcare workers in rural Egypt.   

  To conclude, the findings in this study show that healthcare workers already have 

high levels of intention to use a mobile learning application if this has been made available to 

them. The significant predictors of the level of intention to use a mobile learning application 

was the belief that colleagues would use a mobile learning application as well and the 

urgency of the message. These findings can be used to strengthen the motivation and 

intention to use a mobile learning application among healthcare workers. This study helps to 

increase the chances of healthcare workers using a mobile learning application to stay up-to-

date with current healthcare knowledge. This study thus points to motivating healthcare 

workers by focussing on ‘needing to learn’ instead of ‘wanting to learn’. The current study is 

a first step towards knowledge about motivating healthcare workers to use a mobile learning 

application with the goal of staying up-to-date with current healthcare knowledge.    
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Appendix A 

Information and consent form 

A Conversational learning application for Egyptian health workers 

MeduProf-S (NL) is in cooperation with Accent (NL), working on a mobile learning application with a 

catalog of subjects for health workers in Egypt. It enables the academic management (medical 

doctors) of health centres and hospitals in Egypt to systematically develop and improve the 

knowledge and skills of health workers they need for dealing with a broad range of patients. 

This survey 

We target a broad and large group of health workers, including nurses and laboratory staff, 

interacting with patients and processing samples, who need to adhere to strict guidelines for their 

own and the patient’s safety. We like to see whether health workers are interested in using such a 

mobile learning app. We would love for you to answer some questions about staying-up-to-date and 

the use of a mobile learning application. Your answers are anonymous. Please answer as honestly as 

possible. Your participation is completely voluntarily. If you decide to not take part in this study, this 

will have no negative consequence for you whatsoever. If during the survey you decide to quit, you 

are free to do so.  

If you have questions, you can send an e-mail to sorayma.piron@ru.nl 

Thank u in advance!  

I herewith confirm that: 

- I have been satisfactorily informed of the study in writing; 

- I have read the written information about the study; 

- I have been given the opportunity to ask questions about the study; 

- I have been given ample opportunity to think carefully about participating in the study; 

- I participate in the study entirely on a voluntary basis. 

I understand that:  

- I have the right to withdraw my consent at any time without having to state reasons and without 

fear of adverse consequences; 

- I have the right to have my research data deleted up until 1 month after the research has been 

completed 

- the tests and questionnaires used are not medical/clinical tests 

I agree that:  

- my research data within this research will be obtained for scientific purposes and will be available 

for verification, reuse and replication for 10 years. 

- the signed consent form with my personal data is kept for 10 years. 

- supervisory authorities may inspect my research data for the purpose of auditing the research. 

I agree to participate in the study. 

Yes 

No 

mailto:sorayma.piron@ru.nl
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Appendix B 
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Appendix C 

Descriptive Statistics of the predictors and dependent variable 
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Appendix D 

Correlation Matrix 


