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Abstract: Reading literacy is a central focus of primary education and a prerequisite for engage-

ment in the broader educational context. Since modern society is being impacted by technologies, 

more effi cient learning approaches are needed for core skills like reading. While mobile learning 

is a rapidly growing fi eld in education, the question remains: can it be effectively integrated 

into classroom settings? The study examines the progress of sixteen multilingual fi rst graders 

learning English in the Czech Republic, over a four-month period using tablets, focusing on the 

following sections; reading fl uency and comprehension. More specifi cally, design-based research 

was applied to provide an in-depth and comprehensive examination of the pedagogical impact of 

innovative designs within handheld devices, through iterative testing, analysis and refi nement 

in authentic classroom settings. Results suggest potential improvements in post-test scores, with 

students reading faster, making fewer errors and showing a better understanding of the texts. 

Furthermore, the use of various gamifi ed applications also increased students’ motivation and 

enthusiasm for reading. The fi ndings emphasize the value of using mobile learning technologies 

in reading literacy instruction as a key tool to improve the performance of young readers. 
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Introduction

Theoretical Background

In today’s rapidly expanding educatio-
nal landscape, technology plays a vital 
role in transforming how and where 
learning takes place, extending beyond 
specific periods. Sustainable access 

to social media, networking tools and 
digital knowledge resources through 
electronic devices has become an inte-
gral part of modern education. In the ear-
ly stages, computers were used within 
existing infrastructure, but their appli-
cation gradually developed. Over time, 
the trend shifted toward faster and more 
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convenient access, through smaller yet 
more powerful devices. This evolution 
brought mobile phones, smartphones, 
tablets, PDAs, iPads, iPods, netbooks and 
similar portable devices into prominen-
ce, leading to the emergence of the term 
“mobile learning” (or m-learning). While 
its precise conceptualization has been 
widely debated, all defi nitions agree to 
the fact that it allows people to learn in 
an “anywhere” and “anytime” manner and 
to access information whenever needed 
(e.g. Quinn, 2000; Kukulska-Hulme, 2007; 
Mehdipour & Zerehkafi , 2013). Resear-
chers have noted the dynamics of mobile 
technologies as fl exibility, accessibility, 
interactivity and engagement (Liu et 
al., 2014), recognizing its impact on the 
quality of education and its potential to 
lead to new regulations, platforms and 
solutions for future facts (Basilaia & 
Kvavadze, 2020), with the ultimate goal 
of introducing them into curricula and 
creating teaching techniques (Toquero, 
2020). Mobile learning became even 
more popular due to the recent emer-
gency that arose around the world. The 
COVID-19 pandemic has changed the 
entire education system globally (Sai-
kat et al., 2021) and the new generation 
integrated digital tools into their daily 
routines, they adapted and modifi ed the 
innovations to suit their specifi c needs 
and preferences.

Building on that research, the role of 
mobile learning is important to be exa-
mined particularly in subjects like lite-

racy. While profi ciency in reading and 
writing traditional texts remains impor-
tant, it is no longer suffi cient on its own 
(Lankshear and Knobel, 2011). To begin 
with, reading is the ability to understand 
various types of texts for both learning 
and pleasure and apply written langua-
ge forms that are meaningful to society 
and valued by individuals (Mullis et al., 
2006; OECD, 2001). But let’s clarify what 
effective reading requires; fl uency and 
comprehension, which means allowing 
readers not only to recognize words 
effi ciently but also to understand them 
in context (Davis, 2006). Research has 
shown that these two pillars are closely 
connected in reading, with each helping 
to strengthen the other and a comple-
te defi nition of each must highlight its 
strong link to the other (National Reading 
Panel, 2000). Nowadays reading literacy 
extends beyond printed texts; it is the 
ability to decode, encode and interpret 
meaning not just through words, but also 
through signs, symbols, images, sounds 
and movements in digital spaces. Inter-
national literacy assessments like PIRLS 
and PISA now include on-screen reading, 
acknowledging the growing expectation 
for children to engage with digital text-
books. It is a fundamental skill necessary 
for success in academic, personal and 
professional settings and is a key com-
ponent in lifelong learning and develo-
pment to become a useful member of 
modern society (Wildová, 2014). For that 
reason, encouraging children’s natural 
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acquisition of reading skills from a very 
young age remains essential, requiring 
a stimulating environment and appro-
priate teaching methods to spark their 
interest (Wildová & Kropáčková, 2015).

Related Work

There is a growing need to enrich edu-
cational settings with digital tools, as 
they have proven effective in supporting 
reading activities and promoting engage-
ment. Since the younger generation 
embraces mobile technologies in their 
daily lives, their infl uence on reading 
habits becomes more evident. Many 
children now have access to devices and 
the internet at home, with a signifi cant 
number already engaging in electronic 
reading outside of school. A study by the 
National Literacy Foundation (Picton, 
2014) revealed that 70% of children pre-
fer tablets and smartphones for reading, 
indicating a lower proportion of children 
engage in print reading compared to that 
format. As this is a relatively new area of 
study, research fi ndings remain inconsi-
stent and diverse, emphasizing the need 
for further exploration. 

In terms of reading fl uency, most 
recent studies involved experimental 
methods or pre- and post-tests, with 
predominantly positive results obser-
ved in general elementary education. For 
instance, the study of Al Ali et al. (2024) 
involved 104 students in the second 
grade, divided into two groups. The 

experimental group dove into gamifi ed 
learning, playing interactive games with 
rewards and exploring a digital library 
with group reading and discussion, while 
the control group worked in traditional 
settings. After measuring fl uency, ori-
ginality and fl exibility, the results were 
clear; students using games read more 
confi dently and smoothly, practiced and 
challenged more and had fun doing it. 
Gamifi ed reading not only made learning 
enjoyable but worked well for different 
types of learners in various settings. 
Another study (Ahmed et al., 2022) wor-
ked with children around 12 years old 
who read a daily 55-minute block using 
tablets. With a mixed-methods appro-
ach, the researchers gathered detailed 
insights into reading fl uency, which 
came from how the tablets were used. 
They offered interactive, scaffolded and 
engaging experiences that helped stu-
dents focus, process stories more easily 
and practice reading again and again 
without feeling intimidated. For students 
with learning diffi culties, tablets also 
made reading less stressful and more fun, 
allowing them to sustain attention, read 
more words and see their fl uency impro-
ve dramatically. A few key takeaways: 
fi rst, schools should make this technolo-
gy available to every student who could 
benefi t from it; second, teachers should 
be encouraged to integrate tablets into 
their lessons for reading. On a different 
note, a study in Turkey by Isik (2023) 
examined the reading skills of third- and 
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fourth-grade students across these two 
formats: paper and screen. Interestingly, 
the results showed no signifi cant diffe-
rences in overall reading ability between 
the two mediums, although fourth gra-
ders read more words correctly, faster 
and with better expression than third 
graders. The author concluded that, 
since students’ reading performance is 
similar on mobile devices and on books, 
schools can support the use of electronic 
media, which offers convenience, easier 
information sharing and cost savings. 
The study also highlighted that the wi-
despread use of technology contributes 
to the unconscious development of scre-
en reading skills, which are increasingly 
important for communication, informati-
on access and instruction in educational 
settings.

Among the studies that are analyzed, 
reading comprehension was the one that 
was examined the most. Prados Sánchez 
et al. (2023) conducted a quasi-experi-
mental study with 85 fourth graders 
using a gamifi ed platform for various 
reading activities and found that stu-
dents in the experimental group achie-
ved signifi cantly higher reading com-
prehension scores and reported more 
positive attitudes toward reading than 
the control group. Multimodal, interac-
tive experiences, incorporating images, 
colors and shapes, appear to reinforce 
refl ective thinking and greater confi den-
ce in comprehension. Hsiao and Chen 
(2015) investigated what makes children 

more motivated to learn with mobile 
devices, specifi cally e-readers, focusing 
on how technology affects reading com-
prehension. They worked with third 
grade students and used, as well, a qua-
si-experimental design where students 
read interactive e-books that included 
animations, sounds and clickable fea-
tures. The results showed that students 
who used these e-books understood main 
ideas more easily and demonstrated 
higher comprehension, likely because 
the multimedia features increased con-
centration and helped them “catch the 
point” of the story. Furthermore, Moon, 
Francom and Wold (2021) examined how 
different approaches to using iPads affect 
reading comprehension in 47 pupils in fi f-
th grade. The study compared a “learning 
from technology” approach, where stu-
dents passively received content, with 
a “learning with technology” approach, in 
which students actively created digital 
products such as comics, concept maps, 
presentations and animations to demon-
strate understanding. Conducted over 
an eight-week period of reading related 
activities, the study found that students 
in the “learning with technology” class felt 
more control and showed greater atten-
tion. However, a point of interest is that 
comprehension lasted only during the 
study and returned to pre-study levels 
once the activities ended, likely due to 
activities being suspended, which may 
have led to a loss of motivation and 
learning among participants. This was 
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reported from other studies that the ef-
fect was signifi cant only during short-
term use (Kaman & Ertem, 2018), who 
investigated the impact of digital texts 
on 30 primary students in fourth grade in 
Turkey. The participants were assigned to 
an experimental group with tablets and 
a control group with printed materials. 
Texts were selected from three types of 
Turkish lesson themes, including story-
telling, informative and poetic texts. The 
longer the activity lasted, the smaller the 
overall impact of reading digital text in 
comprehension. The opposite happened 
with printed ones; extending the activity 
had a meaningful impact on the reading 
comprehension control group.

Some of the research has specifi cal-
ly examined the relationship of mobi-
le devices with English as a second or 
foreign language (ESL/EFL). Research in 
this fi eld is wide and tends to emphasi-
ze in key reading skills such as pho-
nological awareness and grammatical 
knowledge (Hori et al., 2025), vocabulary 
acquisition (Yang et al., 2025) or overall 
academic performance, fl uency and com-
prehension with students feeling happy 
and showing a positive attitude toward 
mobile devices in English classes (Al-
Omari & AbuSeileek, 2023). Much of it is 
concentrated in the age of upper primary 
or junior high school to university levels 
(e.g. Al-Jarf, 2022; Honarzad & Soyoof, 
2023). Systematic reviews from a decade 
till now (e.g. Gutiérrez-Colón, Frumuselu 
& Curell, 2023; Alotaibi & Zeidan, 2023) 

reveal limited data on primary school 
students learning to read in English as 
a second or foreign language with the 
valuable mobile ICT or game-based lear-
ning tools. 

In a study involving 120 fourth gra-
ders, participants were assigned to 
either gamifi ed or traditional instruction 
groups and their English skills, including 
reading comprehension, were evaluated 
before and after the program. Findings 
indicated that students who experien-
ced various gamifi ed activities showed 
signifi cantly greater gains in reading 
understanding (F = 18.93, p < 0.001) 
compared to their peers in the control 
group (Tayeh, Krishan & Malkawi, 2024). 
Similarly, Nitiasih and Budiartha (2021) 
conducted a study with 31 students 
learning English in grade fi ve and once 
again gamifying local Balinese stories 
had a positive impact in post-test sco-
res on reading comprehension because 
of the interactive and engaging format 
which encouraged active participation 
and provided opportunities to respond 
to questions correctly. The frequency of 
the students raising their hand when 
they wanted to answer the question 
given, suggests that incorporating cul-
turally relevant stories in mobile game 
apps promotes motivation which is also 
essential for comprehension. Alharbi 
(2022) developed and evaluated a mobi-
le reading application based on Uni-
versal Design for Learning and digital 
storytelling with second grade primary 

KONSTANTINA DERVENI, RADKA WILDOVA



122

EFL students and found that it signifi -
cantly improved reading fl uency and 
comprehension. Self-paced storytelling 
activities helped students to read more 
accurately, smoothly and with prosody 
in the experimental group. Moreover, 
Zahran (2025) investigated the impact 
of using Nearpod, an interactive presen-
tation app, with images, web content, 
drawing boards, fi lling the gap, polls 
and quizzes. In combination with a gui-
ded reading strategy on EFL Egyptian 
primary pupils, students who received 
instruction through technology signifi -
cantly outperformed their peers that con-
tinue working with traditional methods 
in reading comprehension. The author 
notes that the application’s activities 
meet young learners’ preferences and 
should be integrated into elementary 
reading classrooms, as they encourage 
interaction, friendly competition, reduce 
anxiety and cultivate positive attitudes 
toward reading (Zahran, 2025). On the 
other hand, not all digital reading con-
texts were equally effective. Salmerón 
et al. (2021) found that 10–13 year old 
Spanish EFL students, especially the 
ones with lower reading skills had more 
trouble comprehending informational 
passages on tablets than on paper. This 
might be because they associated tablets 
more with fun activities, like games, 
rather than academic reading. Liman 
Kaban and Karadeniz (2021) conducted 
research with sixth grade students in 
Turkey including personalized, gamifi ed 

and PDF formats on how their views of 
these practices affected their reading 
comprehension and motivation in Eng-
lish as a foreign language class. The 
fi ndings showed that while there was no 
signifi cant difference in comprehension 
between, students who read on screen 
reported signifi cantly higher levels of 
motivation. 

Although digital reading offers many 
benefits, studies of primary school 
cohorts have found that it correlates with 
lower reading outcomes (e.g. Delgado et 
al., 2018; Reich et al., 2016). It seems that 
may negatively affect concentration and 
users are also more prone to distractions 
such as browsing the web, playing games 
and visiting social networking websi-
tes, frequently focusing on the device 
rather than the content (O’Toole & Kan-
nass, 2018). Overemphasis on rewards or 
leaderboards can distract from content 
and issues like unequal access, privacy 
concerns and short novelty add further 
challenges (Mirzaie Feiz Abadi et al., 
2022). Moreover, children who have pri-
marily used tablets for entertainment at 
home may perceive these devices as tools 
for play rather than learning, so it is rea-
sonable to assume that they may adopt 
a more relaxed approach (Salmerón et 
al., 2021). Another barrier seems to be 
the availability of Wi-Fi support with 
slow internet connection that may lead 
to negative emotional experiences (Ebadi 
& Ashrafabadi, 2022) and the instituti-
onal technological infrastructure that 
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may not work properly and affect lear-
ning (Crompton, 2013), the high cost of 
devices, as well as the need to purchase 
educational apps, many of which are not 
free (Henderson & Yeow, 2012). Other 
technical challenges include the size of 
the tools, risk of sudden obsolescence, 
frequent changes in device models, batte-
ry life and security (Sarkar, 2021). Lastly, 
there is also a growing concern about the 
overuse of technology among children. 
Excessive screen time can negatively 
impact mental health, attention, sleep 
quality, physical activity and social deve-
lopment (Twenge & Campbell, 2018; Prif-
tis & Panagiotakos, 2023). Consequently, 
many schools are implementing polici-
es to limit or carefully manage mobile 
devices to balance educational benefi ts 
with student well-being. At the same 
time, they should not be entirely remo-
ved from educational contexts; instead, 
their effectiveness depends largely on 
how, when and for what purpose they are 
used. When they are purposefully desi-
gned and pedagogically guided, they can 
support learning without contributing to 
problematic overuse (OECD, 2024).

Research Aim & Questions

As it has been demonstrated in the pre-
vious chapter, by providing interactive 
experiences through handheld devices 
there might be a huge potential to foster 
positive results in educational environ-
ments. It is notable that this technology 

became accessible some years ago, maki-
ng them still relatively new hardware. 
Due to this and other factors that have 
been discussed, there is still limited tar-
geted investigation on the application 
of m-learning that has been narrowed 
to the effect on reading in compulsory 
education. Building on this foundation, 
the aim of this research is to examine 
how mobile devices can impact reading 
skills among primary school students. 
More specifi cally, it examines students’ 
progress in grade one over a four-month 
period using tablets in a bilingual school, 
focusing on the key aspects: reading fl u-
ency and reading comprehension.

On the basis of the existing literatu-
re are formulated the following ques-
tions:

Q1: To what extent does the use of 
mobile devices in the classroom impro-
ve English reading fl uency among fi rst 
grade elementary school students at 
a bilingual school?

Q2: How does the use of mobile devi-
ces affect English reading comprehensi-
on and support understanding of texts 
in grade one in a bilingual primary 
school?

2. Methodology 

Research Design

The research approach adopted is quali-
tative and design-based research (DBR) 
is the chosen methodology, as it perfectly 
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aligns with the goal of the current stu-
dy. The term fi rst appeared in 1992 as 
a “design experiment” and its concept was 
introduced as a new method in educatio-
nal research (Brown, 1992; Collins, 1992). 
Since then, the approach has evolved and 
is now commonly referred to as “design-
based research”, continuing to develop 
and adapt in the fi eld. This approach 
proves to be particularly appealing and 
effective in settings like kindergartens 
and elementary schools, especially when 
integrating technology (Wang & Hanna-
fi n, 2005). The focus of this tool lays on 
developing and refi ning educational 
practices, theories and artifacts through 
repetitive cycles of design, implementa-
tion, analysis and redesign of a product 
in real-world settings, while encoura-
ging a dynamic interaction between the 
researchers and the participants (Wang 
& Hannafi n, 2005). In short, it uncovers 
what is happening beneath the surfa-
ce when students’ thinking changes in 
response to instructional interventions 
and it also examines what students do, 
how they behave, what ideas they form 
and how they interact socially in that 
learning environment (Barab, 2014). The 
framework of design-based research 
as outlined by Anderson and Shat-
tuck (2012), includes the fi ve following 
characteristics: (a) iterative process, 
(b) integration of theory and practice, 
(c) collaboration between stakeholders 
(researchers and practitioners), (d) appli-
cation in real educational contexts and 

(e) use of multiple data sources by mixed 
methods. Other studies, such as those 
by Design-Based Research Collective 
(2003), McKenney & Reeves (2013) or 
Zheng (2015) are in agreement with that 
conceptual framework described in more 
detail in the next paragraphs.

Mobile learning is a complex pheno-
menon that requires long-term investiga-
tion and multiple forms of data collection. 
Design-based research was selected for 
this study because it supports iterative 
cycles of design, implementation, analy-
sis and refi nement. In the beginning, the 
study followed the initial phase, which 
included selecting mobile applications, 
the objectives of each activity and the 
execution plan. In parallel, the literature 
was reviewed. At this stage, the purpose 
and research questions for the develo-
pment iteration were formulated, as it 
was deemed essential to identify them 
before beginning the intervention. After 
that, indeed it was the actual implemen-
tation (fi rst cycle). Data was collected 
and analyzed to determine what worked 
well and what needed improvement. For 
instance, if a particular application or 
activity did not signifi cantly have results 
in reading fl uency or comprehension, 
adjustments were made to better align 
with the research’ needs. Based on the 
insights, the refinements that were 
made led to a new iteration of the design 
(second cycle) and so on (third, fourth, 
etc). In each cycle, they planned soluti-
ons using relevant educational theories 
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and bibliography related to early literacy, 
reading skills, digital technologies and 
the use of ICTs and mobile learning for 
primary education. At the same time, the 
research was grounded in various metho-
dological approaches, action research, 
case studies, experimental methods and 
not only, with a huge variety of tools 
used. The fundamental element of DBR, 
which is collaboration between resear-
chers and practitioners, was more than 
needed in the current study. Teachers 
and school staff worked closely with 
the researchers, since they are the ones 
having experience with students, being 
aware of the classroom achievements 
and dynamics and knowing the needs of 
each student. When teachers’ ideas and 
concerns are included in the design pro-
cess, every innovation works better, sin-
ce they are based on actual experiences 
and are more likely to be used in other 
classrooms. What is often missing from 
research is concrete action, as many stu-
dies focus mainly on statistical results 
or reported perceptions without directly 
experiencing the challenges involved 
(Armstrong, Dopp & Welsh, 2022). It is 
more than obvious that DBR not only eva-
luates the effectiveness of a new tool, in 
this occasion the m-learning environ-
ment for reading, through theories, but 
it examines it in real-world educational 
settings. Lastly, the study utilized multi-
ple data collection methods, which will 
be examined in greater detail in the fol-
lowing chapters. 

Participants
The sample consisted of 16 fi rst graders 
(6–7 years old), 7 girls and 9 boys, who 
were attending a bilingual school in Pra-
gue, Czech Republic. The school works 
with multilingual students from diffe-
rent countries all over the world who 
have varying knowledge of Czech and 
English, with small class sizes that allow 
personalized lessons to meet individual 
student needs. The main courses, lite-
racy and math, are taught in both lan-
guages, while others such as science, 
arts or music, are only taught in English. 
Most of them have already attended an 
English preschool and they also speak 
English with their friends. At home, they 
speak their native language. Only one of 
the students is considered native English 
speaker, coming from America. 

Regarding whether they have any 
exposure to mobile or electronic devi-
ces at home, it seems that a percenta-
ge of n=64,70% do (Table 2). Out of 16 
students, 10 own a tablet or iPad, while 
others might rely on phones, laptops or 
have no personal device. The main pur-
poses of use include games and videos. 
Usage frequency varies from very little 
to almost every day. Most of them rarely 
use tablets and when it happens they use 
primarily for games and videos, focusing 
on entertainment. Only a small percen-
tage, approximately 3 to 4 students, use 
these devices more frequently, several 
days per week. Most students who read 
on their portable devices report high 
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interest, particularly those who use them 
for entertaining reasons, while a few stu-
dents do not engage in reading on their 
devices. When the research fi rst began, 
the school introduced tablets as a new 
innovation, distributing 20 tablets that 
teachers could reserve for their classes. 
Prior to this, the only technological 
advancement in the school was the use 
of smartboards in every classroom. The 
English teacher, with many years of 
experience in primary education, was 
in her fi rst year at this specifi c school. 
However, the students were already well-
acquainted with her, as the research was 
being conducted in the second academic 
semester. Her expertise proved invalua-
ble; she could assess the students’ lan-
guage levels and assist the researchers 
with materials, tests and questionnaires. 
Additionally, information was collected 
from other teachers who had been wor-
king with the students in various classes. 
The data is kept anonymous and each 
student will be referred to in the project 
using the nickname “Student” followed 
by a unique number, denoted by the let-
ter “S” (e.g. S1, S2, etc.).

Tools

The methodological data collection pro-
cess began with both participatory and 
non-participatory classroom observati-
on. The use of observation in this study 
served two main purposes: fi rstly to fami-
liarize the students with the researcher’s 

presence in the classroom and secondly 
to gather data on the students’ participa-
tion in the lesson, their reading abilities 
in English language and the teaching 
techniques used by the teacher. As a tool, 
observation offered several advantages 
because it allowed researchers to obser-
ve events fi rst-hand for more accurate 
and reliable data. It also helped for the 
subsequent organization of the inter-
vention to be as close as possible to the 
students’ needs. 

The main tool for examining their 
reading fl uency and comprehension was 
the students’ pre- and post-tests. The pre-
tests involved a text that was inspired 
by the book “Biff’s Fun Phonics”, a non-
entirely unfamiliar passage, comprising 
90 words. The children were instructed 
to read the text aloud and the number of 
words they read was recorded over one 
minute to assess their fl uency. Additio-
nally, fi ve comprehension questions were 
included based on the content of the text 
to evaluate their understanding. The 
post-test consisted of a more advanced 
text that included both familiar and new 
words (133 words). The rationale behind 
this was that students had primarily been 
learning these words through repetitive 
activities on the tablets. The inclusion 
of new words aimed to assess whether 
they had truly mastered the spelling of 
words and whether they were prepared 
to comprehend additional vocabulary 
they had encountered over time. Unprac-
ticed texts allow researchers to measure 
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genuine improvements rather than just 
gains due to text memorization (Nes Fer-
rara, 2005). Moreover, using exactly the 
same tests would not give useful or reli-
able results because, at the beginning, 
the students are not familiar with the 
content (Marsden & Torgerson, 2012). 
Reading fl uency and comprehension is 
text-dependent and best assessed using 
different but equivalent texts (Scholin & 
Burns, 2012). The teacher played a key 
role in shaping the diffi culty of tasks 
and materials ensuring that they were 
appropriate for their language level, in 
cooperation with school practitioners 
and the researchers.

Furthermore, a questionnaire with 
closed type questions about the demo-
graphic characteristics was distributed 
and the use of digital devices at home, 
including frequency and reasons for 
use. It’s important to note that the qu-
estions were adjusted to match the stu-
dents’ English language level based on 
the observation data without complex 
vocabulary. At the end of the interventi-
on, students were also asked to respond 
to simple questions regarding their expe-
rience. In the post-test phase, the ques-
tionnaire items served as a theoretical 
basis for developing the semi-structu-
red interviews to strengthen the design-
based research scheme. The interviews 
included open-ended questions to not 
only help share views regarding the pre-
determined questions but also fl exibly 
add new thoughts. For instance, students 

were asked about their experience of 
the intervention and whether they felt 
they had learned anything valuable from 
it. Afterwards, it investigated detailed 
thoughts on tablets as a tool for reading 
skills, preferred applications, etc. When 
answers were not suffi ciently clear, fol-
low-up clarifi cations were requested. Qu-
estionnaire and interview instruments 
addressed similar themes within the 
same learning contexts, allowing the two 
data sources to complement and enrich 
one another (Harris & Brown, 2010).

Moreover, the diary by the resear-
cher was the main tool for controlling 
the entire research daily and was car-
ried out after the conduct of each lesson 
when using tablets. The diaries were 
not only descriptive of their scores in 
activities, but the descriptions were 
accompanied by the interpretation of 
the notes, which functioned as means of 
refl ecting on educational practices. The 
use of records in a diary was considered 
a necessary condition for the systema-
tization of the effort to understand, but 
also to monitor the entire research and 
redesign process.

Lastly, various mobile applications 
were employed as part of the data colle-
ction. The topic of that didactic materi-
als was chosen based on the curriculum 
and the level of students, followed by the 
school, without introducing unrelated 
content. The researchers and the teacher 
selected carefully the applications and 
the activities on them with the ultimate 
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goal of improving reading fl uency and 
comprehension, described below.

Materials

The most frequent application was 
“Kahoot!”, a widely known game-based 
learning platform. In this app, questi-
ons are displayed on the smartboard and 
students respond using their tablets. 
Activities are timed and primarily con-
sist of multiple-choice or true-or-false 
questions (Figure 1 & 2). Another simi-
lar platform named “Blooket” was also 
used with the same quiz elements and 
a variety of game modes (Figure 3). The 
difference between the two platforms is 
that in Blooket questions are displayed 
repeatedly on students’ tablets rather 
than on the smartboard until the game 
ends at the teacher’s selected time. Fur-
thermore, they can earn either coins 
or points during activities which adds 
a huge incentive (Figure 4). Another 
example is “English comprehension”, an 
educational app made for young learners 
in 1st, 2nd and 3rd grades. Its primary 
goal is to help children improve their 
reading comprehension skills by offering 
a variety of stories at different levels. 
Each story is followed by questions to 
test their understanding of the text 
and once all answers are correct, they 
can progress to the next level. Lastly, 
one more oftenly used application was 
“Wordwall”, that offers a wide range of 
templates for various activities, inclu-

ding quizzes, match-ups, word searches 
and crosswords, which can be easily tai-
lored to fi t specifi c learning goals. Other 
activities were as well used, during the 
design-based research phases, but less 
often and in a combination of the above 
(e.g. Youtube, Pear Deck).

Example of activity (Figure 1)

Activity description: Students partici-
pated in a 10-question quiz, answering 
based on a short text of 3–4 sentences 
displayed on the board. The text included 
familiar vocabulary that students had 
encountered but not extensively prac-
ticed, with many CVC words and a few 
unfamiliar ones to assess their ability to 
comprehend in context. Suffi cient time 
was provided to all students, including 
slower responders, who could complete 
the activity.

Activity goals

• Improve reading comprehension by 
extracting keywords from short texts 
and answering related questions.

• Enhance reading fl uency by encoura-
ging students to read smoothly, accu-
rately and with appropriate pacing 
while answering questions.

• Develop vocabulary recognition and 
understanding of familiar words while 
introducing new ones in context.

• Use the interactive and competitive 
nature of Kahoot! to keep students 

READING ACTIVITIES ON TABLETS 



129

motivated and engaged while prac-
ticing reading skills.

• Increase reading confi dence where 
students feel comfortable engaging 
with texts at their level.

• Identify which areas of the text or 

specifi c reading skills need further 
review or instruction based on stu-
dent responses.

• Provide instant feedback on students’ 
answers to clarify misconceptions on 
incorrect answers.

Fig 1: Kahoot! question format displayed on a large screen.

Fig 2: Kahoot! answer format displayed on the tablet.
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Example of activity (Figure 3)

Activity description: Students were asked 
to use Blooket for 15 minutes, to engage 
in a fi ll-in-the-blank quiz, with 20 ques-
tions designed to improve reading fl u-
ency, comprehension and motivation. 

The activity presented students with 
sentences with keywords missing. They 
were tasked with selecting the correct 
word from a set of options to complete 
the sentences. 

Fig 3: Blooket question format displayed on the tablet.

Fig 4: Example of Blooket challenges for winning extra points on the tablet.
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Activity goals

• Enhance reading fl uency by encou-
raging students to quickly recall and 
apply vocabulary, helping to improve 
reading speed and accuracy.

• Improve reading comprehension by 
requiring students to understand the 
sentence and select the appropriate 
word that fi ts the context.

• Increase motivation through the 
gamifi ed nature of the activity, whe-
re students are rewarded for correct 
answers and progress, making the 
learning process more engaging.

• Refl ect more carefully on their answers 
and learn new things through repetiti-
on of information instead of passively 
absorbing facts presented.

• Provide instant feedback on students‘ 
incorrect answers encouraging reten-
tion and correct usage of vocabulary.

Selection of Educational 
Materials

The selection process was guided by tech-
nical, contextual and mainly pedagogical 
considerations and all applications were 
tested through practitioners in advance 
to ensure their suitability for grade one 
pupils and alignment with the general 
objectives of the study (Felicia, 2009). 
According to Felicia (2009), from a tech-
nical perspective, priority was given to 
tools with a clear, intuitive interface that 
young learners could navigate indepen-
dently (e.g. Kahoot!, Blooket). Additional 

features such as audio control options, 
short activity duration and easy access 
across devices were also considered 
important for classroom integration (e.g 
Wordwall). Customization options, inclu-
ding adjustable diffi culty levels and task 
formats, were valued for supporting diff-
erentiated learning (e.g. English reading 
comprehension). She continues that con-
textual factors such as age appropriate-
ness, language level and time required 
to complete activities should be careful-
ly evaluated to ensure that tasks could 
be completed within limited classroom 
time. Pedagogically, emphasis was pla-
ced on applications that offer a gentle 
learning curve, clear objectives, visible 
progression and immediate, supporti-
ve feedback. Opportunities for collabo-
ration and peer interaction were also 
considered essential, as competitive and 
cooperative game modes can enhance 
motivation and social engagement. It is 
important to also consider teachers’ atti-
tudes and experiences when implemen-
ting educational applications, as many 
may be using such tools experimentally 
rather than with prior expertise. From 
their perspective, personalized guidance, 
immediate feedback and emotional sup-
port remain fundamental for students’ 
holistic development (Reche et al., 2024). 
Applications such as the ones described 
exemplify this balance. Kahoot! is one of 
the most frequently used applications 
in the literature, making it diffi cult to 
exclude from this study. Its widespread, 
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positive use and ease of implementation 
also help teachers feel more confi dent 
and comfortable using it in the classroom 
(Stakhova et al., 2024).

Procedure

The process of collecting data from 
each participant was done individual-
ly, in a quiet place and in the presence 
of only the researcher. The study was 
conducted in accordance with ethical 
research guidelines; written informed 
consent was provided by parents, whi-
le students gave their verbal assent to 
participate in the study. Before data 
collection, participants were informed 
about the objectives of the study and 
the procedures to be followed and were 
assured that all recorded data would be 
used only for research purposes and the 
responses are confi dential and their ano-
nymity will be strictly secured. After the 
preliminary stages, the experiential part 
began, from 15/02/2024 to 15/06/2024. 
The fi rst week prior the intervention 
was only the observation. The tablets 
were introduced at a frequency level of 
approximately three times a week for 
two teaching hours during the English 
language lesson. Both the researcher 
and the teacher thoroughly explained 
what a tablet is, how it works and what 
it was expected while using them. Each 
activity was as well explained in detail 
when it was time to implement them 
during the designated weeks. On the 

fi rst time, only fi ve tablets were intro-
duced, allowing the kids to take turns 
using them to become familiar with the 
devices. The next step involved placing 
one tablet on each desk, as they were 
seated in pairs and ended the bigger 
part of the study to work individually. 
Certain activities were intentionally 
designed to be completed by groups of 
two or three students to promote col-
laboration and teamwork. Over time, 
students became capable of indepen-
dently connecting to the applications on 
their own by typing in the web, logging 
in the game, writing the password and 
their nickname.  

Data Analysis Framework

Since DBR involves continuous cycles and 
multiple types of data resources they will 
be analyzed from different perspectives 
for more comprehensive outcomes. Con-
tent analysis and thematic analysis will 
be used; they are widely used analysis 
methods in qualitative research because 
they offer systematic and transparent 
procedures for organizing and interpre-
ting non-numeric data, which helps to 
make the analytical process clear and 
replicable for children (Vaismoradi & 
Snelgrove, 2019). Both involve coding 
data and then grouping those codes into 
larger categories or themes that reveal 
patterns and insights relevant to the 
research question. Content analysis will 
systematically categorize and quantify 
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data, breaking it into manageable pie-
ces for evaluation. That means results 
from the pre- and post-tests individually 
for each student, their written or verbal 
responses and their scores from activi-
ties within mobile applications. Their 
performance across different reading 
tasks will be tracked and relate them 
with demographic characteristics and 
past interactions with reading materials 
and technology. Each student’s data will 
be analyzed separately, then compared 
across groups for a detailed understan-
ding of trends in relation to factors men-
tioned. Meanwhile, thematic analysis is 
mandatory to interpret those results and 
identify the recurring themes and pat-
terns of participants’ experiences.

Results

Fluency academic 
performance

From the data gathered, there is a diff-
erence between the pre- and post-tests 
in the number of words students read 
per minute and the errors they made 
(Table 1). On average, students read 
47.8% more words in the post-test com-
pared to the pre-test and their reading 
speed improved, with a 63.3% increase 
in words read per minute, rising from 
31.9 words to 52.1. The mean number of 
errors decreased slightly by about 6%, 
which means their error rate per word 
actually improved, if we consider the 

Table 1: Students reading fl uency achievements, words they read per minute in 
pre and post tests. 
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amount in words read in the post phase. 
Following up to the table below, it will 
be presented case studies of students to 
draw conclusions from their post-test 
responses and open-ended questions.

To begin with, S12, a foreign boy with 
only half a year of English learning and 
no spoken at home, showed progress 
with the use of the tablet, by increasing 
his reading output by a factor of 1.89, 
meaning he nearly doubled the reading 
performance almost twice over from pre- 
to post-test. His engagement levels were 
lower when using traditional methods, 
often appearing bored and unmotivated. 
The kid explained “I learn better with 
a tablet. I focus more because I like using 
a tablet, but books make me distracted. 
I love it!”. Apart from that, the reducti-
on in errors showed a positive trend in 
reading accuracy with fewer mispro-
nunciations and less skipping of words. 
Similarly, S15, she showed an extraor-
dinary level of engagement when using 
the tablets compared to paper books 
from 18 words to 63, an increase of over 
50% after four months of using the devi-
ces. Although she owns a tablet, using 
it occasionally for games, she doesn’t 
regularly read on it. According to the 
feedback this high level of enthusiasm 
with reading materials in the school’s 
tablets contributed to the ability to learn 
new vocabulary, an important factor to 
increase fl uency. The apps supported 
the acquisition of words in a different 
manner and the ones that had more of 

a competitive character “make me feel 
that I want to achieve so I was focused on 
reading properly”.

An interesting observation emerged 
with S7, from Czechia, who has been 
learning English for two years and does 
not speak the language at home but he 
regularly uses it with friends. It is also 
a student who had frequent access to 
a tablet at home. His familiarity with 
the device seemed to give him an ap-
parent advantage during activities like 
Blooket, which required quick thinking 
and fast responses. Although S7’s pro-
gress wasn’t dramatic, it showed steady 
and consistent improvement over time. 
Initially S7 showed limited participation 
and struggled with unfamiliar or com-
plex words, often pausing or hesitating. 
He increased his reading speed from 21 
to 32 words per minute. As classroom 
activities increasingly integrated tablets, 
S7’s convenience and profi ciency with 
the device led to developments in word 
recognition, reduced hesitation and 
a stronger grasp of vocabulary, ultima-
tely boosting his reading accuracy and 
general confi dence. 

S10, appears to have shown stable 
results without any difference from the 
pre-tests. This student often expressed 
how much he enjoyed the applications, 
calling them “super fun”. However, he 
did mention a challenge with some of 
the games, like Kahoot! and Blooket, 
which had fast-paced time limits. “The 
speed sometimes made me feel stressed 
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to read and pressured to answer quickly”, 
which impacted the ability to read with 
speed, accuracy and with expression. 
Interestingly, when the activities became 
more personalized and student-centered, 
allowing him to work at his own pace 
individually on a tablet, he demonstrated 
greater comfort and confi dence. Activiti-
es such as anagrams, crosswords and fi ll-
in-the-gaps were particularly effective 
for improving word decoding, learning 
correct spellings and building a stron-
ger vocabulary, which helped focus more 
carefully and reduce mistakes during 
reading.

It is also worth mentioning that S6, 
who is the one girl coming from an Eng-
lish speaking country, excelled in reading 
fl uency and continues to perform well 
in this area. The results highlight an 
outcome: students for whom English is 
a second language might face further 
challenges in achieving fl uency. Tablets 
helped to move from 63 to 103 words per 
minute, with zero errors in both asse-
ssments, demonstrating not only speed 
but also excellent prosody and accuracy. 
Unlike her peers, S6 likely entered the 
study with a solid foundation in vocabu-
lary, grammar and phonemic awareness, 
which allowed her to benefi t from the 
mobile learning intervention in a diffe-
rent way. Rather than catching up, she 
was able to extend and refi ne her skills. 
Her familiarity with English may have 
also enabled her to engage more deeply 
with the content of reading tasks, rather 

than focusing on decoding or basic com-
prehension. Lastly, she frequently requ-
ested to use the tablets in class, descri-
bing how much she valued the tool. The 
specifi c pupil called the tablet an “ama-
zing device” and stated that she prefers 
it over traditional print-based reading 
activities, which she fi nds less appea-
ling, even though she was, anyways, an 
excellent student.

Comprehension academic 
performance

Regarding comprehension, almost all 
participants were able to reply to at 
least more than one question of the text 
given at the end of the process (Table 2). 
On average, they answered 2.63 out of 5 
questions correctly before the interven-
tion and 3.75 out of 5 after it; this means 
their performance increased by about 
42.6% overall. 

As refl ected in the data, S8, S9 and 
S12, initially identifi ed as having poor 
understanding abilities of the material 
in the pre-tests, but over the time of the 
intervention, they acquired basic skills 
that enriched their performance. For 
instance, S8 expressed the enthusiasm 
for using the tablet, emphasizing: “It’s 
more fun to reply to questions on the tablet, 
I pay more attention to the meaning of the 
text because I like using the device. Books 
are also nice but when I have to read I am 
not focused much”. The interactive natu-
re of the tablet contributed to a higher 
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level of concentration and understanding 
of the text. Apart from that, S9 increa-
sed the score from 1/5 questions to 4/5 
and according to the background data, 
the kid used mobile devices regularly 
at home for only entertainment purpo-
ses. That perspective with the frequent 
digital exposure, even if it is non-edu-
cational, seemed better able to adapt to 
the mobile learning format. S9: “Videos 
and sounds helped me look at them, as the 
combination of pictures, colors and sounds 
make the stories more attractive”. 

Other examples include the ones 
related to the English comprehensi-
on application. In the very fi rst initial 
attempt, students 11, 13 and 14 faced 
challenges at level 1 and needed consi-
derable guidance to complete the task. 
These students share a common charac-

teristic of having limited experience with 
the English language; ranging from just 
six months to two years and none of 
them speak English at home. This limited 
exposure likely infl uenced their initial 
struggles with the reading comprehensi-
on tasks, as they may not have been fully 
familiar with the vocabulary or structu-
red language encountered in the assess-
ment at level 1. In contrast, most other 
students were able to manage level 3 by 
themselves, with two even reaching level 
5 in a shorter amount of time. To support 
their progress, the activity was revisited 
after the students practiced sentence 
composition and text comprehension 
through games like Wordwall. This repe-
tition led to better understanding of the 
materials and at a quicker pace, which 
boosted their confi dence and motivation 

Table 2: Individual student progress in reading comprehension from pre- to post-
tests.
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to reach higher levels in that application. 
While their progress was moderate, the 
small improvements seen in their scores 
can be considered meaningful given the-
ir minimal exposure to both the English 
language and educational technology. 
Till the end of the intervention all stu-
dents were able by themselves to reach 
minimum level 5 in one academic hour.
Students such as S1, S2, S4, S5 etc. show-
ed impressive performance in both the 
pre- and post-tests. They shared that S2: 
“earning points or completing levels can 
motivate me to read and learn more on 
a tablet than with just a book”, S1: “Mom 
and dad can’t help me with tablet because 
we don’t have at home and I don’t know 
how to do it alone, so I enjoy it here. Home 
I can read books.” What distinguished Stu-
dent 2 was his drive to excel in gamifi ed 
tasks. He was highly motivated during 
competitive activities such as quizzes, 
where his desire to win seemed to boost 
his participation. This competitive edge 
likely contributed to his comprehension, 
as the fast-paced format pushed him to 
read quickly and accurately under pres-
sure and focusing on the meaning of the 
sentences, even though English wasn’t 
his fi rst language. His case shows how 
motivation can infl uence understanding 
and enhance the effectiveness of digital 
interventions in general reading literacy 
development, however there was a nega-
tive impact on some occasions when the 
Internet was unavailable, the student 
became visibly frustrated.

It’s important to mention that stu-
dents were also asked to read aloud, 
allowing us to assess whether they were 
engaging with the text properly. Indeed, 
S16 made a note that during games like 
Kahoot!, she felt like reading aloud or 
maybe hearing the teacher read the 
questions aloud or the device having 
reading it, could provide further clarity 
and might help her process the informa-
tion more effectively, in order to have 
more accurate answers. Her comment 
presents how auditory support can play 
a signifi cant role and if we see that wi-
dely, the signifi cance of multimodal lear-
ning environments, those that combine 
visual, textual and auditory inputs, as 
a way to support varied learning styles 
and improve outcomes. Portable devi-
ces appear to provide that advantage, 
enabling teachers to address the diverse 
needs of all learners. 

Discussion

The outcomes confi rm the research qu-
estions according to the existing litera-
ture and suggest that mobile learning 
environments enhanced both English 
reading fl uency (e.g. Al Ali et al., 2024; 
Ahmed et al., 2022; Alharbi, 2022) and 
comprehension skills (e.g. Prados Sán-
chez et al., 2023; Nitiasih & Budiartha, 
2021), as shown by differences in pre- 
and post-intervention test results. The 
intervention was most effective for 
students with the least English expo-
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sure (0.5 to 2 years), especially from 
non-native backgrounds. Gender was 
not a major differentiator, though boys 
showed slightly more improvement due 
to initially lower scores. Country of ori-
gin and years of English learning were 
the most signifi cant demographic factors 
infl uencing progress. Additionally, the 
fi ndings suggest that the educational 
benefi ts of mobile learning are not solely 
dependent on prior digital experience or 
device ownership. Many students with 
some technological background still had 
an advantage but they showed progress, 
due to the importance of guided use, tea-
cher support and purposeful integration 
of applications within lessons.

In the section where students were 
asked to describe what they enjoyed 
the most about using tablets, many 
emphasized that they are more enter-
taining and engaging tools compared 
to traditional books which have been 
already addressed in prior research 
(Moon, Francom & Wold, 2021; Isik, 
2023). Reading progress was expected, 
given that the students were learning 
to read, yet the remarkable effect was 
the way tablets increased engagement. 
Motivation has been viewed as one of 
the primary determinants of student 
reading and understanding of the texts 
(Wigfi eld, Gladstone & Turci, 2016); 
pupils who are highly motivated spend 
more time reading, while those with low 
motivation often avoid reading activi-
ties (Alhamdu, 2015). In this study, the 

dynamic and interactive features offered, 
provided opportunities for students who 
may fi nd conventional text overwhel-
ming or uninteresting. For example, stu-
dents who generally expressed a dislike 
for reading, did not report any negative 
experiences during the intervention and 
even stated that they enjoyed reading on 
the tablets. In a context where learning 
to read in English can be particularly 
challenging, devices provided opportu-
nities that encouraged internal interest, 
pleasure and curiosity. External featu-
res also appeared to positively infl uence 
outcomes as many students reported, e.g. 
awards, etc. Also, the gamifi ed aspect of 
certain applications gave them a sense 
of achievement or “winning” and gre-
atly motivated them to read carefully 
and pay closer attention to details in 
the text (Zahran, 2025). The countdown 
timer and background music in Kahoot! 
and Blooket didn’t distract from the qu-
estions; they reminded students of the 
competition.

Another essential factor that was 
examined was students’ feedback about 
what they enjoyed the least while using 
tablets. A signifi cant part of responses 
emphasized internet connectivity as 
a major issue. As seen in the literatu-
re, technical problems and unreliable 
internet access can increase learners’ 
anxiety (Ebadi & Ashrafabadi, 2022). In 
this study, when the internet failed to 
work properly due to new infrastructu-
re in the school, it impacted the overall 
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atmosphere among the students causing 
frustration, feelings of sadness and 
disappointment as some were able to 
progress faster in the tasks while others 
were delayed. Especially, the competiti-
ve element of some applications, which 
many pupils found motivating, became 
a source of disappointment during the-
se interruptions (Salmerón et al., 2021). 
However, despite that challenge, the stu-
dents remained eager to use the devi-
ces, with many being super motivated 
to continue working with them. And it 
is more than valuable to mention that 
this is one of the several challenges the 
research faced. 

Furthermore, some instances were 
observed where students became dis-
tracted after completing the tasks they 
were supposed to (O’Toole & Kannass, 
2018). Some were found engaging with 
other games instead of returning the 
tablets to adults, momentarily losing 
focus but this issue was promptly mana-
ged and their attention was redirected to 
the task at hand. On a different note, stu-
dents raised concerns about the potenti-
al overuse of tablets and digital devices. 
They worried that frequent use might 
harm their eyesight, especially since 
they were already using screens at home. 
This concern points to the importance of 
balancing screen time and integrating 
non-digital activities to promote a heal-
thy approach to technology in education 
(OECD, 2024). Lastly, teachers’ lack of 
expertise can limit its effective use in the 

classroom. They should refl ect on their 
digital skills and stay informed about 
trends in mobile technologies to pro-
vide up-to-date, empirically supported 
evidence. Overall, there were no major 
issues throughout the intervention, but 
one important takeaway is the need for 
caution regarding the specifi c applicati-
ons used. It would be benefi cial to ensu-
re that students are familiar with the 
apps beforehand, particularly in terms of 
safety features and login procedures. For 
example, certain platforms might require 
passwords or specifi c app downloads, 
which should be communicated clearly 
to the students ahead of time to avoid 
confusion and distractions. Interestin-
gly, about 44% of students expressed 
a preference for both books and tablets. 
They recognized that each medium 
offers unique advantages; books provi-
de a sense of familiarity, while tablets 
make reading fun and exciting. This 
dual appreciation suggests that tablets 
did not diminish the value of books but 
rather complement them. 

Conclusion

This study aimed to investigate how 
a long-term mobile learning environment 
infl uences reading fl uency and com-
prehension skills in fi rst graders learning 
English. Design-based research, using 
iterative cycles of implementation and 
analysis, was employed as an innovative 
approach to generate new knowledge 
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and develop effective educational practi-
ces in today’s rapidly evolving technolo-
gical world. Research on this topic, espe-
cially in elementary education, remains 
limited. For that reason, this study con-
tributes to the academic literature by 
showing that mobile devices can positi-
vely infl uence students on their reading 
achievements in fl uency and comprehen-
sion. Motivation plays a central role in 
this effect and methods that maximize 
motivation when learning to read in 
another language are needed. Tools such 
as tablets appear to support this effecti-
vely. Given these considerations, the 
fi ndings raise important questions for 
future research: Which specifi c features 
of tablet activities most effectively sup-
port reading fl uency and comprehension 
across diverse classrooms and student 
populations? Do students participate in 
learning activities because they genui-
nely enjoy them or because they are 
motivated by the educational value they 
expect to earn? How can future interven-
tions maximize the benefi ts of mobile 
learning while minimizing potential limi-
tations or variability in student progress?
Some limitations of the methodological 
approach should be acknowledged. Pre-
vious research shows that pre- and post- 
tests can be either identical or slightly 
different and when different but related 
tests are used, there may be a greater 
margin of error or regression effects. 
Factors such as school events (histo-
ry), natural development (maturation), 

repeated testing, changes in testing 
conditions (instrumentation), student 
absences (attrition) or naturally low star-
ting scores (regression to the mean) may 
infl uence results (Marsden & Torgerson, 
2012). Nonetheless, Direnga et al. (2017) 
explain that it is still possible to assess 
learning outcomes reliably. Many threats 
were minimised in this study, because 
students experienced the same learning 
environment, many educational practi-
tioners and experts cooperated together 
and the intervention was delivered under 
consistent and supervised conditions. 
These controlled conditions and the use 
of multiple data collection tools redu-
ce the likelihood that external factors 
explain the improvements observed in 
the post-tests. While including a cont-
rol group would have strengthened the 
study, the composition of the partici-
pants did not allow for this. Therefore, 
the focus was on the individual reading 
development of each student before and 
after the intervention. In addition, mea-
suring the long-term effects of design-
based research interventions is complex, 
as educational outcomes may take time 
to materialize and external factors can 
interfere with results. For example, the 
active involvement of researchers in 
both the design and evaluation phases 
can introduce bias, as their close parti-
cipation may unintentionally infl uence 
the development and assessment of the 
intervention, potentially compromising 
objectivity.
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 Other limitations that need to be 
considered as well is the relatively small 
sample size and participants’ reading 
abilities were different. As a result, futu-
re research could benefi t from involving 
a larger and more diverse sample to 
make the fi ndings more widely appli-
cable. The specifi c type of school where 
the research was conducted may have 
infl uenced the results and factors such 
as duration, teacher guidance, text sele-
ction and individual pacing, too. Apart 
from that, while this study highlights the 
potential of certain applications, explo-
ring a broader range of apps, especially 
newer and more specialized ones, could 

present different and perhaps more com-
prehensive results. It is also essential 
to prepare future educators to integra-
te digital devices effectively into their 
teaching, thereby fostering students’ 
digital literacy. With appropriate trai-
ning and thoughtful implementation, 
tablets can serve as powerful tools for 
developing reading skills both in and out 
of the classroom. While further research 
is needed, particularly in primary educa-
tion, to assess long-term outcomes, this 
study provides a valuable foundation for 
understanding the potential of mobile 
learning environments in early reading 
literacy development.
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