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Abstract—For many adolescents in developed countries mobile apps can be 
the easy way for learning and teaching. This paper examines its role in second-
ary education focusing in mobile applications that support autistic students. The 
results of a research revealed the educators ` views that high school students 
with autism may use mobile apps in a variety of supportive educational ways. 

Keywords—Secondary education, autism, adolescents, mobile apps 

1 Introduction 

Our knowledge and understanding of academic success and failure, ability and dis-
ability can be considered as cultural constructions. This is because the dominant 
group in a society defines the features of the culture that differentiate `those who can’ 
and `those who can’t’ and cultural understandings of difference are reflected not only 
in the beliefs and attitudes of people, but also in the reactions and behaviour of indi-
viduals [1] and especially in the beliefs and attitudes of educators [2 ] . 

Traditionally, education has been offered in classes where students can interact di-
rectly with their educators, making teachers physical presence basic teaching pylon 
[3]. Undoubtedly, in recent years the dominant culture of education has been oriented 
to computers causing substantial issues, mostly conflicts between informal learning 
with personal devices and traditional classroom education [4]. Τhe wide distribution 
of computers and communication technologies has made every learning process easi-
er. Since the arrival of mobile phones in the 1980s, they have been widely used by 
people of all ages all around the world. It could be said that the whole world is be-
coming mobile; mobile phones are not only communication devices, but also portable 
and private pieces of technological equipment [5]. Mobile learning represents a new 
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technological trend that is ubiquitous in education, powerful, highly portable and 
endowed with multimedia capabilities bringing a new dimension to curriculum deliv-
ery [6]. There is great potential in using mobile devices to transform the way we learn 
by changing the traditional class- room to one that is more interactive, engaging and 
successful. Provided the possibility of teaching without being restricted by time and 
place, enabling learning to continue after class is over or outside the classroom in 
places where learning occurs naturally. Furthermore, provide the connection between 
educators and learners on a more personal level with digital devices that they use on a 
regular basis, while sensing technologies enable learning to be personalized and cus-
tomized to the needs of individual learner [7]. 

Since then a new revolutionary approach of teaching with mobile devices equip-
ment begins. Internet connections have created a way for a new form of electronic 
learning, called mobile learning, internet-enabled mobile devices can help students to 
access learning resources and online courses, anywhere and at any time [8].  

In the last decade most adults and adolescents in developed countries use mobile 
phones and mobile devices, and for many people in developing countries a mobile 
device can be the easy way for long distance communication. Additionally, in a paral-
lel educational development to the spread of personal technology,  schools,  colleges 
and universities have experimented with handheld technology for educational reasons, 
including classroom response practice, data probes, and digital assistant tools. Univer-
sities allow students to bring laptop computers to lectures and some schools are now 
providing pupils with tablet computers. As personal mobile technologies for learning 
become more widespread, studies are begging to show evidence of the value of incor-
porating mobile devices in teaching and learning [4]parallel with traditional ways of 
learning[9]. 

Ιn these new conditions a new generation of educators is created who have been  
oriented in the rapid and analytical transmission of information and the easier under-
standing by students created.  Digital learning is a flexible learning in a digital world. 
Flexible learning is the focus of a new wave of interest. There is more flexibility to 
meet the needs of the learner, through adaptability to different needs of the learner, 
learning patterns and settings, and media combinations. Indeed, it would appear that 
wherever one looks, institutions are rushing headlong to embrace the Knowledge 
Media and to adopt new, open and distant learning practices [10]  

2 Mobile Application in High and Secondary Education 

The last decade, we have observed an impressive increase in the use of mobile 
learning technologies especially in high schools globally. A new educational envi-
ronment, has been created into the classroom with digital media. These devices have 
attracted interest, by the educational community mainly due to their versatile learning 
capabilities [11]. Every new version of these devices brings innovative features that 
make them more convenient and affordable, and new apps that make learning proce-
dure easier become available continually.  
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Mobile apps are increasingly becoming ubiquitous, penetrating and transforming 
everyday social views and practices. These practices can be accompanied with text 
documents in different formats, audiovisual contents with videos, applications, and 
social networks. Smartphones are no longer only a tool for communication, but in 
many cases have become an instrument of people’s social and work life, and possibly, 
a powerful instrument in academic life. Therefore, middle and higher education in 
developed and developing countries are now trying to establish the use of 
smartphones in the learning process from different perspectives and teaching learning 
methods [13]. Mobile devices such as smartphones and tablets are gaining popularity 
due to their relatively strong computing capability built into small sizes and their 
internet connectivity. The possibility of various types and easy-to-use mobile software 
applications allows users to investigate alternative learning and communication meth-
ods. Mobile apps also are now gaining increasing role and popularity across educa-
tional research .It is estimated that by 2015, 80% of people accessing the internet will 
do it through cell phones. Mobile technologies are now gaining increased attention 
and popularity across education sectors, which has led to innovation in mobile app 
design [14].   

In addition, in the last decade a prevalence of mobile technologies among college 
students is estimated. In fact, the majority of students' smartphones and tablets are 
reportedly used for academic purposes.  Furthermore, many educators in secondary 
schools emphasize in the creative, student-centered pedagogical approaches facilitated 
by mobile apps, while others stress the role of online communication and collabora-
tion in creating well-informed and well-connected global citizens. The latest genera-
tion of smart phones has became tools for supporting learning — inside and outside 
the classroom .Mobile applications also have significant potential to be used in litera-
cy performance and in mental health interventions with adolescents [15].  

Undoubtedly, mobile apps provide the greatest possibility for effective integration 
of technological hardware into language learning. These devices are technologically 
superior to usual mobile phones, running on advanced operating systems such as iOS 
(Apple), Android (Google) and Symbian (Nokia) which allow the use of high-
resolution touch-screen interfaces and smartphone-specific applications [16] .Also, 
they are usually owned by the students themselves, at a relatively low-cost [17]. 
These mobile apps features mean that smartphones have the potential to become sig-
nificant devices not only in language learning, but also in general the ability to learn-
ing ability access [18].   

Mobile apps are rapidly growing in importance and can be used for various func-
tions. They have been used widely especially in educational inquiry. One educational 
direction for which mobile apps were used was training to read and pronounce the 
verses of the Holy Quran.  There are apps that offer students the opportunity to read 
and explain the Quran, and search for a particular word or phrase in the text as well as 
listening to verses of the Holy Quran. Recent study aimed to declare the relationship 
between the behavioral factors and perceived usefulness of using the mobile to revel 
application “Say Quran” for studying the Quran on students’ perceived performance, 
satisfaction and behavior [19]. In this research, students of the Islamic University had 
been asked to use the apps to help them on study the Quran. The results from this 
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study provide evidence that there is a positive relationship between the mobile appli-
cation “Say Quran” and students’ perceived performance, satisfaction and behavior 
while engaged in studying the Holy Quran [15].  

The Spanish National University of Distance Education published a study regard-
ing the benefits of smartphones in higher education. The ambition of this research was 
to assess the value of a specific didactic mobile application and the utility to enhance 
student learning in university issues in ubiquitous environments and develop universal 
competencies according to the European Higher Education Field [20]. The main aim 
of the study was to reveal and assess students’ perceptions regarding the capabilities 
of smartphones and apps in improving learning processes in university subjects were 
assessed. The conclusions demonstrate that the use of apps developed specifically for 
university subjects is highly valued by students as a new format which equally  sup-
ports and enhances learning practices that not only provide further opportunities to 
establish connections and relations with their subjects, but also foster collaborative 
work among students and professors. 

To underline collaboration and support real world skills, universities are experi-
menting with digital education policies that allow for more flexibility in interactions 
between students when working on projects and assessments [21]. In this context, 
many Universities around the world have begun implementing mobile learning with 
smartphones. For example, students at the University of Phoenix study in over 200 
institutions simultaneously as well as online. With the university’s mobile app, stu-
dents can view their course materials, flag and mark posts even when they are offline, 
and participate in class discussions, gaining required participation points out of any-
where. In addition to the standard mobile apps Stanford University offers shuttle 
times, an event catalog, an online directory, and boasts a mobile learning research 
department, thereby giving students a chance to read case studies regarding mobile 
learning. The Stanford Mobile Inquiry Learning Environment program, allows stu-
dents to use their devices to create, collaborate, and evaluate questions regarding 
educational topics, essentially becoming a research lab in students’ pockets. At Flori-
da International University, by means of one of its apps, offered to students the avail-
ability of library resources and access all video content [22], [23]. 

In addition, mobile applications have potential for helping students increase their 
physical activity, since little is known about the behavior change techniques via in-
stalled application, as recent research showed [24]. Furthermore, mobile apps have 
important use in psychological health inquiry. Study reveal results in which the instal-
lation of a specific application in a mobile phone provides a cognitive behavioral 
therapy intervention for the treatment of depression [25]. Lately, there is an increasing 
number of mobile apps available for adolescents with mental health problems and an 
increasing interest in assimilating mobile health into mental health services. Re-
searchers have systematically searched for relevant publications, which describe men-
tal health apps (targeting depression, bipolar disorder, anxiety disorders, self-harm, 
suicide prevention, conduct disorder, eating disorders and body image issues, schizo-
phrenia, psychosis, and insomnia) for mobile devices for use by adolescents younger 
than 18 years [26]. 
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Furthermore, there is a widely acceptable opinion that iPad applications are being 
used as an added tool for learning within educational environments improving the 
academic skills of students. A recent pilot study investigated the competence of iPad 
applications in improving the literacy and overall academic skills [27] .Results reveal 
that while statistical significance was not obtained, practical significance was found 
for the use of iPad applications to support learning in the literacy skill area of spelling 
knowledge and number concept.  Also, the iPad applications that were chosen for this 
project were selected with several key criteria in mind and were mainly focused on 
the key academic concepts. Besides, they were developmentally appropriate for chil-
dren with several levels of difficulty through which children could move independent-
ly, according to their needs and they provided positive or neutral feedback to chil-
dren’s responses. For the intervention condition, the applications gave multiple oppor-
tunities for the child to learn about and practice at least one of the skill areas [28]. 

Taking the above into consideration, many researchers have also focused on using 
mobile learning for assessing mathematic in secondary students. Firstly, K-Nect pro-
ject, targets secondary at-risk students to focus on increasing their mathematics skills 
through mobile smartphones [29]. MobileMath, offers several methods to help stu-
dents learn mathematical skills. Learners learn through learning by doing by practic-
ing their skills in the games. The learners therefore engage in direct experience and 
focus on learning reflection to increase their knowledge, skills, and values. Mo-
bileMath uses various personalization rules for creating the recommendations for the 
learners, assisting them in choosing activities and making navigation easy. Also, con-
sists of several features such as games, lessons, tutorials, examples and quizzes, 
which offer a different strategy for learning the topic. The algebra content is embed-
ded into the game itself in a way that an algebraic skill is required for playing each 
game while there are games for finding factors, adding and subtracting directed num-
bers, factorization and solving equations [28].  

3 Supporting secondary students with Autism with Mobile 
Applications  

Autism spectrum disorder is a lifelong, neurodevelopmental condition that affects 
approximately 1% of students [30]. It is also characterized by core impairments in 
social reciprocity, social communication and flexibility, a constellation of associated 
difficulties, including problems with executive function, sensory sensitivity, emotion-
al and behavioural regulation, language, motor control and eating [31]. In most Euro-
pean countries the majority of children diagnosed with autism attend mainstream 
school [32]. Studies and evidence from the empirical literature, suggests most of the 
children with autism face considerable challenges and difficulties in mainstream 
school settings. Many   educational researches have shown that children with autism 
are at elevated risk of being bullied at school [33] for having emotional and behaviour 
problems [34], and for showing lower-than-expected academic attainment given their 
high IQ [35]. There appear to be substantial barriers to the successful integration of 
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students with autism into mainstream schools, and a better understanding of these 
barriers is needed to promote inclusion [36]. 

Furthermore, high schools are large, complex environments that often face of lack 
cohesion. High school tends to be more impersonal, competitive and complicated than 
middle school [37]. Undoubtedly, high school teachers have few of opportunities to 
interact regarding all the students` needs. In a single day, a high school student may 
have seven different classes, with a different teacher and group of each peers. In addi-
tion, students in high school are expected to be independent in their academic func-
tioning with greater demands on their planning and organizational skills [38]. Within 
educational environment, difficulties in the areas of social interaction and courses s` 
performance can put students with autism at risk for social and educational isolation 
[39]. Information and communication technologies (ICTs) have opened new ways to 
help students with autism especially in high school.  These technologies allow crea-
tion of truly teaching models suitable for autism and offer clinicians and teachers 
different support to work with [40]. The enthusiasm surrounding the use of new tech-
nologies (e.g. smartphones, tablets) to support adolescents with autism   may be due 
to the tension of children with autism for such devices. Screen-based technology use 
is a primary and preferred discretionary activity for the majority of adolescents with 
autism [41],[42]. Researchers found that 98% of the teens with autism surveyed spent 
approximately 5 h per day on a computer during summer months, primarily engaged 
in playing video games and surfing the web. A study that compared the screen-based 
technology use of adolescents with autism to their typical siblings, found that partici-
pants on the spectrum were heavier users [42] Information and communication tech-
nology-based interventions can be classified into three main categories. First, iPod 
and iPad apps aim to facilitate specific aspects of social life.  Second, serious games 
can be described as ‘digital games and equipment with an agenda of educational de-
sign. Finally, ICT interventions include the use of robots with students with autism 
[43]. Of course, beyond entertainment, the importance is found in educational soft-
ware that, through mobile apps, can teach autistic students in main stream high school 
[44]. 

In the last five years there has also been growing interest in the use of mobile tech-
nology by children with autism. Study evaluate the use of a specific app with multiple 
prompt levels, indicating its potential to increase efficacy in completion of novel tasks 
and transitioning within and between tasks. Educational researchers also used stand-
ardized measurement tools to measure the efficacy of a mobile app as cognitive aid in 
a sample of high school students with autism, indicating positive initial outcomes. 
Reports on the use of mobile technology are also being published specifically to sup-
port social skills development [28]. Mobile apps also offer the opportunity to modify 
the educational environment, for example by eliminating or reducing information that 
might distract attention from the main task, and allowing children to work at their 
own pace. Multi-touch tablets have been found to be appealing for children with au-
tism, resulting in benefits such as increased motivation, attention and learning com-
pared to traditional methods. 
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4 Methodology of our Research 

4.1 Purpose of our research 

The aim of our study was to investigate whether the performance of autistic stu-
dents in high school can be improved with the mobile apps use with specific educa-
tional software. 

4.2 Main research question 

The main research question that we were concerned about, was whether mobile 
apps use allows cognitive access in all courses, targeting to entering the university.		

4.3 Data collection 

For the purposes of our research a small questionnaire was given to high school 
teachers on completing for the mobile apps educational results using by autistic stu-
dents. 

4.4 Participants 

The survey involved on a group of high school teachers.  Out of the 124 partici-
pants, 50 were men and 74 were women. 

 
Fig. 1. Graph 1. Age of participants 
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Fig. 2. Graph 2. Teachers training in ICTs 

4.5 Procedure 

We collected our data from February of 2018 to May of 2018 with 124 partici-
pants, who are educators in high schools in Athens. Moreover, to each participant was 
given an Android-based cell phone with an online structured questionnaire developed 
by us. 

4.6 Statistical analysis 

Statistical analysis of the data was carried out with the SPSS 23 statistical package. 
The frequency of teacher’s age and teacher training in ICTs were calculated. We 
found the Correlations between all variables using the Pearson  Chi-Square.  Our results 
are presented in the form of text. 

4.7 Results 

Research question 1: Whether the age of teachers influence their views about using 
mobile apps by autistic students. 
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Table 1.   
 Higher performance  by using mobile apps Total 

 no yes Depends on 
the student 

 30-35 3 5 13 21 

 36-40 4 7 10 21 

 41-50 1 18 25 44 

 51-60 10 8 13 31 

 61 and above 4 2 1 7 
Total 22 40 62 124 

X2= 41,759, df=16, p=0,000  
 
The value of the Pearson Correlation Coefficient between the variable ‘index age’’ and the 

variable: “index higher performance by using mobile apps” were statistically significant 

5 Conclusion 

The purpose of our study was to examine how can the opportunity to high school 
students with autism to claim equal access to knowledge as do the other students be 
offered, by using supportive educational procedures, and especially mobile apps. In 
this effort 124 participants, who are educators in high school in Athens enrolled. Con-
cerning the research questions, the results show an important correlation between the 
age of educators and their views about the digital education practice of autistic stu-
dents. Especially, the 41-50 year old` are more positive than their colleagues, and they 
also point out the capabilities of each student. In addition the data that concern teach-
ers' response “depends on the student” especially correlated with teachers' ICTs train-
ing, are particularly important. In our research the majority of responses “depends on 
the student” which states the decisive role of the individual educational profile of each 
autistic student, plays a catalytic role.  

Furthermore, well-designed mobile apps offer consistent and clearly defined tasks 
and visually cued instructions that can reduce misunderstandings caused by multiple 
verbal instructions [45] and thus promote independent educational functioning. In 
high schools, the complex academic environment can increase demands on organiza-
tional skills, planning skills and working memory for any student, but especially for 
students with autism. Recent developments in handheld devices with tools like porta-
ble checklists and reminder alarms can help increase independence in completing 
tasks [46]. In addition to previous research, this study revealed the educators ` views 
that high school students with autism may use mobile apps in a variety of supportive 
educational ways. In many studies, participants reported using technology apps in 
school to increase their independence, reduce their anxiety, and improve their social 
opportunities. They also reported bringing technology tools with them to school every 
day but entry find barriers to its use through school and classroom restrictions on 
technology use [47]. 
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