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Abstract  This exploratory and cross-cultural mixed 
method study aimed to understand the perspectives of 
learners and instructors in engineering education on mobile 
learning and information and communication technology 
(ICT) tools in different countries. A total of 197 
participants attended the survey for understanding 
perspectives of mobile learning in engineering education: 
54 participants from Belgium, 36 participants from the 
Netherlands, 41 participants from Spain and 66 participants 
from Turkey, respectively. Data was collected via (i) 
surveys, (ii) open-ended questionnaires, and (iii) 
semi-structured focus group interviews, respectively. The 
results showed that most of the learners preferred to use a 
mobile education application in their native language. The 
learners mentioned that they preferred to learn by videos 
and audios; similarly, according to the instructors' data, 
most of the instructors preferred to teach with videos as 
their favorite learning tool. However, using educational 
technological tools is limited by instructors’ lack of 
experience. It is very important to overcome the fear 
related to using new technologies in the classroom and 
increase the readiness of using educational tools by 
integrating them into their courses effectively. It is strongly 
recommended that digital learning materials collected in a 
virtual environment should be accessible to instructors and 
learners.  

Keywords Mobile Learning Technologies, ICT Tools, 
Distance Education, Needs Analysis 

1. Introduction
In parallel with the global megatrends [1] that accelerate 

the industrial and societal growth such as, new and 
sustainable resources for production, changing 
(environmentally responsible and digitally-driven) 
societies, leading to emerging markets of open innovation, 
engineering education has drifted towards evolving new 
opportunities and its own trends [2,3]. Today, engineers 
and technologists confront socio-scientific issues as 
described above and they focus on increasing their soft 
(people) skills while pursuing technical innovations which 
progress rapidly. Moreover, students’ entrepreneurial 
capacity is aimed to be supported, and this can be achieved 
by training engineers for being not only technically able, 
but by making them gain creativity skills and enable them 
to work well in multidisciplinary teams [4,5]. Furthermore, 
engineering education requires practice-intensive training 
and some of the basic needs are preparing students for 
work life, introducing them the most realistic engineering 
problems and improving their thinking system on possible 
solutions.  

A review study by Viegas et al. [6] shows that in order to 
overcome the 21st century challenges the following actions 
are expected; 

 boosting engineering and technology-based learning 
to improve engineering professionally and to improve 
social and scientific competencies,  

 making a detailed analysis of graduate engineering 
students’ competencies versus needs of professionals 
in the sector,  

 planning for engineering education and internships 
regarding the successful practices between academia 
and industry and, 

 considering engineering education from a 
multicultural point of view. 

Moreover, considering all those emerging trends 



 Universal Journal of Educational Research 6(12):2764-2771, 2018 2765 
 

mentioned above, digital literacy, translating into teaching 
has gained importance for higher education instructors, 
thus it is offering more possibilities for contributing to 
students´ digital learning [7,8].  

Applying all the above-mentioned aspects successfully 
in the classroom may only be possible by inclusion and 
adoption of ICT tools. This has also been understood by 
policy-makers, for instance the European Higher 
Education Area (EHEA) includes digitalization in its 
agenda and in January 2018 the European Commission 
adopted a Digital Education Action Plan [9] which 
includes 11 actions to support technology-use and digital 
competence development in education. 

When looking more closely at the digital tools used for 
engineering education, Web 2.0 tools such as MOOCs and 
mobile learning tools for portable devices are among the 
most widely used ones. These tools include digital learning 
materials in the format of audio, video, 3D model and 
augmented reality (AR) and virtual reality (VR) 
applications & software applications [10,11] of e-learning. 
Using digital learning materials such as animations, 
graphics, simulations, drawings and laboratory 
applications have been found efficient for engineering 
education [12]. Using ICT tools in a more traditional 
learning environment makes the learning experience more 
open, authentic and it extends educational opportunities, 
while at the same time teaching students how to deal with 
large amounts of information and how to gain more 
autonomy over their learning processes.  

Today, the generation brought up with internet, digital 
games and smartphones, is known as “digital natives, 
millennials or digital learners” [13]. They are more 
interested and skilful in accessing and researching digital 
information, open to communication via social media and 
more creative in contributing to contents on the internet. 
Jadhav et al. [14] in their study concluded that flipped 
classroom method helped engineering students to go with 
their pace of learning and improved their problem-solving 
capability. Martin et al. [15] analysed methodologies in 
learning which may contribute to developing digital 
competences in engineering education, in their case, 
telecommunication. They developed a course with 
gamification and online quiz experiences and found out 
that the students were more satisfied with the digital 
learning experience. They concluded that digital 
transformation processes may be led forth by proper 
education techniques for engineering students and 
corresponding employers’ needs for the digital-driven 
sectors. A study in China by Long, Zhang et al. [16] shows 
that MOOCs were extensively used in colleges and 
universities, but despite its innovative aspect as an 
education technique, its application to engineering 
education as a simulation of the classroom was found to be 
limited for introducing the applied knowledge which can 
only be possible by hands-on application.  

Thanks to developments in educational technologies, 

interactive ICT environments including high quality visual 
digital learning materials can be said to have become a 
supporting part of the engineering education [17]. 
Nevertheless, the above literature findings indicate that 
before designing ICT environments and learning materials 
for engineering education a comprehensive analysis based 
on the needs of students, instructors and the sector should 
be performed. 

The present study is based on the findings of the 
needs-analysis of the nEBULA project [18,19], whose 
outputs were aimed at providing higher education students 
and professionals in the areas of building and energy 
efficient construction, with a mobile learning platform to 
develop their skills and competences to upfront 
energy-efficient building retrofitting projects. The platform 
has been developed as an ICT tool which enables users to 
access knowledge while they are mobile.  

2. Methodology 
This mixed method exploratory study was designed to 

understand the perspectives of learners and instructors in 
engineering education on mobile learning technologies and 
ICT learning tools in different countries. Three main data 
collecting tools were employed for both instructors and 
learners in this study. These are (i) surveys, (ii) open-ended 
questionnaires, and (iii) semi-structured focus group 
interviews. All data collecting tools were created by the 
authors of this study according to experts’ views in the 
field of education and engineering. Since it is a 
cross-cultural study, data collecting tools created in 
English were translated into 4 different languages with 
language experts to increase their validity. In addition, each 
country had small groups to validate their translated 
surveys. The final versions of each data collection tool in 
each country were agreed by researchers' team before final 
application phase started.  

With the (i) Surveys 

The learners were questioned with respect to; 

 Awareness on mobile learning technologies; if they 
ever had a previous experience of a mobile platform 
for learning as a digital learning material 

 Preferred ICT tools, which ICT tools they would 
prefer to use for learning, 

 Preferred language; in which language they prefer 
learning.  

The instructors were questioned with respect to; 

 Awareness on mobile learning technologies, if they 
ever had a previous experience of a mobile platform 
either for teaching or learning, 

 Preferences on mobile learning technologies; if they 
would like to use a mobile learning technologies 
(supportive) for their courses or not, 
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 ICT tool preferences, which ICT tools they would 
prefer to use for learning, 

 Language preferences; in which language they prefer 
learning. 

With (ii) open-ended questionnaires and (iii) 
semi-structured focus group interviews; 

The learners were questioned to understand their 
thoughts on ICT technologies. The instructors were also 
questioned about their background knowledge and skills on 
ICT tools and mobile technologies, on the other hand they 
were questioned if they would like to use mobile learning 
technologies for their courses and if they would like to 
develop and share course materials for this purpose. 

Content analysis was employed for analysing the 
qualitative data. The data analysis was completed 
separately in each country and results were discussed 
together to decide the way of coding effectively. As a result 
of those discussions, the main and common themes of 
codes were created, and codes were put under each theme. 
The codes which weren’t fitted or suited to any of those 
themes due to cultural differences of perspectives were 
coded separately.  

Target Group Selection & Participants 

Part of the project nEBULA was designing an e-learning 
application for students and young professionals to 
improve their competence and knowledge in energy 
efficient retrofitting in construction sector. Thus, the study 
focused on developing an efficient platform to reach this 
aim considering the views of learners and teachers, 
choosing relevant learning technologies and course 
materials. Three higher education institutes and a VET 
institute from four different countries among different 
regions of Europe led the research in their respective 
countries.  

Every participant entity identified a list of instructors 
from their institutions giving courses in the relevant 
subjects of energy efficient building retrofitting, with 
different backgrounds. The online-surveys were sent to all 
instructors listed, and the responses taken were analysed. 
The focus group of instructors were selected randomly 
from the above group and they were asked to apply the 
survey to their students during the course they are 
instructing. The focus group students were also selected 
randomly. 

A total of 197 persons participated in the survey aimed at 
understanding perspectives of mobile learning 
technologies for engineering education, 145 of them were 
learners and the rest were instructors. The distribution of 
participants are as follows, 54 persons from Belgium, 36 
persons from the Netherlands, 41 persons from Spain and 
66 persons from Turkey, respectively (See Table 1). 
Demographic distribution of participants reveals that 76% 
of the participants were male and 23% of the participants 
were female. Among them, 85% of students aged between 

17-24 and 15% aged between 24-34, whereas 21% aged 
between 25-34, 45% between 35-44 and 34% between 
45-64, respectively. Five learners and five instructors were 
selected for semi-structured focus group interviews from 
each country.  

The values represented in Table 1 are the numbers of 
participants the values in parenthesis represents the 
percentage of each value to the total number of participants 
attended the survey. 

Table 1.  Number of participants (learners and instructors) involved in 
this study, grouped according to country 

Countries  Learners n(%) Instructors n(%) 

Belgium 36 (18%) 18 (9%) 

The Netherlands 26 (13%) 10 (5%) 

Spain 33 (17%) 8 (4%) 

Turkey 50 (25%) 16 (8%) 

3. Results 

3.1. Analysis of Surveys 

Learners were asked if they had previous experience 
with using mobile learning technologies and the results 
(see Table 2) show that there is a general awareness with 
regards to the mobile learning technologies. It can be said 
that 57% of total learners have tried using mobile learning 
technologies. This percentage is almost 78% for Belgium 
where most of the learners have used those technologies 
previously. However, this result is higher than other 
countries such as Turkey and Spain where around 48% of 
learners and such as Netherlands where 54% of learners 
have used those technologies for learning.  

Table 2.  Mobile Learning Technologies Experience of Learners by 
Country  

Countries  Yes No No Idea 

Belgium 28 4 4 

The Netherlands 14 11 1 

Spain 16 13 4 

Turkey 24 20 6 

The learners were asked which ones they would prefer 
for learning among digital learning materials such as 
videos, audios, educative games, etc. (See Table 3). 
Interestingly, the learners from all countries like to learn 
through videos and audios mainly. ICT tools such as, social 
networks/forums, wikis, blogs, e-books, educative games 
are the other preferred tools for digital learning. According 
to Table 2, as expected, learners in Belgium listed more 
tools as they have already practiced more in learning 
environments. Thus, 78% of Belgium learners use mobile 
learning technologies more than other countries; their 
experiences using digital tools in learning are 
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quantitatively higher than those countries. It is also 
important to mention that videos and audios are the main 
digital learning tools according to results of learners' data 
which might show the limitations in a variety of digital 
course materials.  

Table 3.  ICT Tools Preferred by Learners   

Countries  Learners  

Belgium video, audio, social networks, wikis, blogs, 
podcasts, educative games 

The Netherlands video, e-book, audio, social network/forums, 
wiki tools 

Spain videos, audios, social networks/forums 

Turkey videos, blogs, social networks/forums, 
e-books, wiki tools 

Instructors were asked if they have ever experienced 
using mobile learning technologies before. The mobile 
learning technologies experiences of instructors are not as 
optimistic as with regards to the learners. The results 
showed that approximately 20% of instructors have used 
mobile learning technologies previously. Interestingly, 63% 
of Spanish instructors indicated that they used mobile 
technologies in their classroom more than instructors in 
other countries in this study. (See Table 4). On the other 
hand, similar to what the learners’ and the instructors’ 
results revealed, they did not have experiences on mobile 
technologies as same as new generation students.  

Table 4.  Mobile Learning Technologies Experience of Instructors  

Countries  Yes No No Idea 

Belgium  2 13 3 

The Netherlands 2 7 1 

Spain  5 1 2 

Turkey  3 12 1 

The instructors were also asked if they would prefer 
using mobile learning technologies in their courses (See 
Table 5). The results showed variations by country. All 
Spanish instructors were open for sharing their course 
materials on mobile platforms, while nearly half of 
instructors from Belgium were not. The participants from 
The Netherlands and Turkey were open for using mobile 
technologies for teaching. However, there was still a high 
percentage of instructors who were not open to this idea. 
Table 5.  Mobile Learning App Willingness of Instructors for Teaching 

Countries  Yes No No Idea 

Belgium  7 7 4 

The Netherlands 5 3 2 

Spain  8 0 0 

Turkey  12 4 0 

The instructors were asked which ones they would prefer 
for teaching among digital learning materials such as 
videos, audios, educative games, etc. (See Table 6). This 
result is mainly the same as learners’ preferences. 

According to data, instructors from Spain use more variety 
of digital tools than other participants in other countries. In 
Spain, 5 out of 8 instructors experienced mobile learning 
technologies, which is the highest rate for utilization of 
digital technologies among the countries researched.  

Table 6.  ICT Tools Preferred by Instructors  

Countries  Instructors  

Belgium video, audio and e-books 

The Netherlands videos, audios and e-books 

Spain social networks/forums, audios, blogs, 
educational games 

Turkey videos, e-books and webinars 

The learners believed that using mobile applications for 
educational purposes might give meaningful experiences 
for learning if they learn in their native language, except for 
the learners in The Netherlands. Most of the learners in The 
Netherlands strongly prefer the learning materials in 
English. The controversy observed in data from The 
Netherlands is probably due to higher education language 
in The Netherlands which is 100% English in most 
universities.  

Table 7.  Learning Language Preferred by Learners  

Countries  
Language Preference 

Native 
language  English No 

preference 
Belgium 24 9 3 

The 
Netherlands 3 20 3 

Spain 27 2 4 

Turkey 32 17 1 

Instructors had slightly different thoughts on using 
mobile technologies in education. They believed that 
mobile technologies were critically important for 
educational purposes; however, they agreed that learning 
materials should be in their own language, with the 
exceptions of instructors from The Netherlands (Table 8).  

Table 8.  Learning Language Preferred by Instructors  

Countries  
Language Preference 

Native 
language  English No preference 

Belgium 10 1 7 
The 

Netherlands  3 5 2 

Spain 7 1 0 

Turkey 11 2 3 

3.2. Analysis of Open-ended Questions and Interviews 

3.2.1 Learners Perspectives 
Learners were familiar with using technology and were 

able to use the mobile technologies for learning without 
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any further education for a particular use. However, they 
preferred that the platform to be user-friendly and attractive, 
and the content to be accessible. Most of the learners 
mentioned that they were willing to follow courses by a 
mobile learning platform. 

According to the interviews, learners highlighted three 
main expectations to use mobile technologies in their 
courses in all countries (Fig. 1). They believed that tools 
should be related to their learning process, should be 
familiar, and meet their personal needs. They also stated 
that all those expectations should be systematically related 
and covered with each other.  

 
Figure 1.  Learners’ Perspectives 

Some of the learners from different countries mentioned 
that  

L1: “...the education program in our university is 
already full, so it would be easier to add ICT tools 
to existing courses for supporting learning” 
L2: “I haven’t used a mobile learning platform 
before but I think I can adopt easily” 
L3: “I would prefer a mobile platform for learning 
if only it is designed in such a way that it is easy to 
use and has an attractive look-and feel to” 
L4: “A mobile learning platform could be a useful 
tool depending on the design; it would be nice to 
have it available for tablet and desktop as well”. 

According to learners, they believed that mobile 
platforms and ICT tools are supportive technologies for 
learning. Therefore it is important to understand that digital 
materials do not only enrich learning process but also meet 
learners' expectations on teaching. Learners also thought 
that mobile platforms and materials were user-friendly, 
easy to use, and adoptable tools for learning. On the other 
hand, they highlighted that design process of mobile 
learning is critically important to use preferable tools. 

3.2.2. Instructors Perspectives 
Instructors provided valuable comments for their course 

contents during the interview. They thought that their 

courses should be supported by learning technologies and 
learning platforms which digital learning materials for 
different content of courses, they also stated that hands-on 
content details of the courses might not be given by a 
mobile application. They were also willing to share their 
course materials after solving copy-right issues. The data 
showed that instructors mentioned mainly two categories: 
Technological Competency and Pedagogical competency 
(Fig.2). They believed that instructors need to improve their 
technological and pedagogical skills to use mobile 
platforms and ICT tools effectively in their course. It is also 
mentioned that using ICT tools as digital materials is not 
the only important part of a whole course, teaching skills 
and integrating those tools into learning process efficiently 
are critically important parts of a course as skills too. The 
majority of instructors highlighted that there were limited 
digital tools to support their teaching and learning process. 
Therefore, this could be related to their technological 
competencies. On the other hand, it was mostly argued that 
teaching skills were important, however the new 
generation needs more knowledge on not only how to 
effectively teach but also how to efficiently teach by using 
technological tools. 

 
Figure 2.  Instructors’ Perspectives 

I1: “I think ICT tools cannot be easily included in 
the formal curricula but can be adopted as 
supplementary course materials for different 
courses”  
I2: “I can share my course notes. But, 
information’s source that shared via this 
application should be controlled by a confidential 
institution”. 
I3: “I believe an additional training is necessary 
for the learners and that contents can be easily 
shared if there is a feasible sharing protocol within 
the mobile platform for them”. 
I4: “A mobile platform is good as a learning tool 
but, I feel that it may not be efficient enough for a 
detailed in-depth course.”  
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I5: “Almost all of my students can use 
communication technologies successfully. Even 
during the courses, they can’t stand away from 
their mobile phones or tablets!”  
I6: “The courses should support visuals such as 
diagrams, photos, videos and the e-learning 
platforms to be interactive” 

Instructors mainly mentioned pedagogical and technical 
issues. They said that mobile learning increased learners’ 
attention and supported a create-effective learning 
environment. However, they had some concerns with 
regards to the integration into their teaching process, 
institutional approval, and instructors’ readiness to use 
mobile learning technologies. They also stated that the 
main purpose of using mobile technology in educational 
settings did not only facilitate learning process but also 
enriched educational process by sharing educational 
materials.  

4. Discussion 

4.1. Awareness and Willingness on Mobile Learning 
Technologies 

When the awareness of the learners on mobile learning 
technologies was analysed, regardless of the survey 
country, 82 of 145 (57%) learners have had previous 
experience with mobile learning platforms. Among the 
countries researched, a previous experience with mobile 
learning technology is the highest in Belgium (78%), 
followed by The Netherlands (54%), Spain (49%) and 
Turkey (48%), respectively. In order to analyse the 
instructors’ awareness on mobile learning technologies, 
they were questioned if they had ever used a mobile 
platform for either learning or teaching. The next question 
was if they would prefer a mobile learning platform for 
their courses as a supportive tool. The results of these 
questions reveal that among 52 instructors surveyed, only 
12 of them (23%) had previous mobile learning technology 
experience. Awareness by country level is the highest in 
Spain (63%). The Netherlands (20%), Turkey (19%) and 
Belgium (11%) show lower levels. However, the 
willingness of all instructors, as well as their country-level 
distribution is higher than their awareness when they were 
questioned if they would like to use a mobile learning 
platform designed for their courses in the future. Among all 
instructors surveyed, 32 over 52 of them (62%) would 
prefer to use mobile learning technologies for their courses; 
this ratio is 100% for Spain, 75% for Turkey, 50% for The 
Netherlands, and 39% for Belgium. It is interesting to note 
that the Belgium learners are the ones with most awareness 
and knowledge on mobile learning technologies and ICT 
tools, but the instructors from Belgium have the lowest 
levels of awareness and willingness for using them for 
teaching. 

ICT tool preferences of learners from different countries 
showed that irrespective of the country the most preferred 
tool is video, followed by others. Country level 
identification shows that the more the learners are aware of 
mobile learning technologies, the more complicated ICT 
tools they include in their preferences. Similarly, Spanish 
instructors who are the most aware ones on ICT tools 
prefer more complicated tools. The learners and instructors 
have the similar preferences as they prefer to use videos for 
learning/teaching followed by other ICT tools. 

4.2. Language Preferences for Mobile Learning 
Technologies 

Learners and instructors were asked in which language 
they would like their learning/teaching. Regardless of the 
country, 86 among 145 learners (59%) and 31 among 52 
instructors (60%) prefer to use the ICT tools and content in 
their native language. Except for The Netherlands, learners’ 
preference to learn in their native language is as follows; 
Spain (81%) Belgium (66%) Turkey (64%), respectively. 
Similarly, the instructors prefer to teach via those tools in 
their native languages: Turkey (69%), Belgium (56%) and 
Spain (46%). For The Netherlands, this is not the case, only 
3 of 26 learners (11%) and 3 of 10 instructors (30%) prefer 
their native language, most of the learners and instructors 
think that teaching via those tools should be in English. 

The language of the content is very important to 
understand the whole course. It is preferable to have all 
learning materials in native language. However, some 
universities in other countries where native language is not 
English might be teaching in English. If the teaching 
language in those universities is a hundred percent English, 
learners and instructors might tend to keep their learning 
process in English instead of their native language. 
Moreover, it might be a policy of some universities to use 
common academic language which is English in their 
institutions.  

4.3. Learners’ Expectations and Instructors’ 
Competencies 

Related to emerging technologies, learners’ expectations 
have changed. The new generation can use technology 
more effectively than their instructors. Using educational 
technologies is one of the characteristics of digital learners. 
Digital learners would like to learn via educational 
technologies and/or technology-based media such as ICT 
tools in education, online courses, mobile applications and 
so on. Therefore, learners in this study mentioned that they 
expected to (i) have strong pedagogical approaches, (ii) 
reduce technological problems and (iii) encourage 
individual self-learning while using ICT tools in 
educations. It shows that learners still deal with same 
problems in different cultures. On the other hand, 
instructors stated similar issues. Moreover, they also 
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mentioned their competencies as a technological challenge. 
Although learners believed that they could handle 
technological problems and manage their learning process 
via/by ICT tools, instructors had lack of self-confidence to 
use those technologies in learning environments effectively. 
That lack of self-confidence might affect students’ learning 
process, therefore teachers need to use pedagogical 
techniques/approaches in ICT supported learning 
environments.  

5. Conclusions 
This exploratory mixed method study was aimed to 

understand the perspectives of learners and instructors in 
engineering education on mobile learning technologies in 
different countries. With minor cultural differences as 
discussed above, it can be concluded that the students have 
more awareness and previous experience with mobile 
technologies in comparison to instructors, but the 
instructors (independently whether they have previous 
experience or not) have the willing to include those 
technologies into their courses. Among the types of ICT 
tools, both learners and instructors would prefer to use 
videos for learning/teaching. Audios, e-books, social 
networks/forums, wikis, educational games are the other 
preferred tools selected by learners and instructors. 
Language preference of both learners and instructors points 
out that most of them would like to learn and teach in their 
native language. In contrast, a clear cultural difference was 
observed for the participants from The Netherlands (both 
instructors and learners) who prefer English instead of their 
native language. In-depth analysis of participants showed 
that both learners’ and instructors’ perspectives met, as the 
learners mainly indicated their technological, pedagogical 
and personal expectations while the instructors reflected 
their pedagogical and technological competencies, 
respectively.  

Raising awareness about such tools especially for 
instructors is recommended because using educational 
technological technologies were limited to/by instructors’ 
experiences. The willingness of instructors shows that if 
they had more information on diverse tools and 
technologies they would prefer to gain more experience in 
the future. The interest of students with regards to these 
technologies is satisfactory. It is very important to 
overcome fear of using new technologies in the classrooms 
and increase the readiness of using educational tools by 
integrating into their courses effectively. It is strongly 
recommended to design digital learning materials specific 
to course subjects collected in a virtual environment where 
they are accessible for all instructors and learners.  

The ICT tools in educational settings have influences on 
both learners and instructors. However, students come with 
different and many expectations on having effective 
learning processes, nevertheless instructors deal with 
meeting those expectations by improving (or trying to 

improve) their abilities on using ICT tools for their 
teaching processes. A new generation was born in a new 
era where changes and challenges are mainly based on 
technology. They use new technologies in their academic, 
professional and private lives. This reality requires 
instructors to use those technologies in their classroom to 
enrich learning materials. However, there are limited or no 
materials in many specific contents, hence instructors have 
lack of sources to integrate those technologies in their 
content. It is very and critically important to have pools for 
digital learning materials in different fields and different 
languages. The ideal solution could be to have those digital 
material pools which are open and free for all learners, 
instructors, in-service professionals and people who would 
like to improve their knowledge on specific topics.  
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