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ABSTRACT

The purpose of this study is to explore the effect of mobile learning on writing achievement using tablet PCs. It 
used a pretest-posttest control group design to assess the effect at a private university in Türkiye. The study involved 55 
students and two instructors who volunteered to participate. A 16-week tablet-assisted language learning (TALL) mate-
rial was used for the treatment group while the control group was instructed in a regular way of using a coursebook pack 
and a notebook. A validated writing achievement test was used to collect data. To reveal a potential difference between 
the pretest and posttest results of the groups, a non-parametric equivalent to the t-test for dependent samples, Wilcoxon 
Signed-Ranks test was employed.  To reveal a potential difference between posttest results of the groups, a non-paramet-
ric equivalent to the t-test for independent samples, Mann-Whitney U test was employed.  In addition, some descriptive 
statistics were calculated to support the results. The findings revealed that TALL made a significant change in students’ 
achievement scores in EFL writing; however, the treatment group scores were not statistically and significantly higher 
than the control group scores based on comparison of both groups’ posttest scores. The findings show that TALL can 
impact educational practices by replacing traditional classroom practice if need be. 
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1. Introduction

As mobile devices become more affordable overtime, 
device ownership has been growing for the last two dec-
ades [1]. Educational institutions have been increasingly 
eager to integrate mobile technologies into their teaching 
practices, a trend that has spiked further during Covid 
pandemic [2]. While some institutions adopted this trend by 
providing their students with mobile devices, others opted 
for BYOD (bring your own device), described as “explic-
itly implementing a policy of relying on student-owned 
technology, and providing the necessary support, infra-
structure and evaluation to measure its efficacy” [3]. The 
most effective ones of these mobile devices are laptops, 
tablets and smartphones, but particularly tablets and tab-
let-assisted learning because tablets are not only portable 
and more accessible, but also provide more practicality in 
learning as they can provide eBooks, endless e-practice, 
and communication tools without a limit of location and 
with more space to make notes and read more comforta-
bly.

As mobile technologies continue to evolve at a fast 
pace, mobile learning attracts the attention of researchers 
who are tracking the trends in educational technology 
in an effort to identify benefits provided and challenges 
posed by the use of mobile technologies in education. Re-
searchers pay specific attention to aspects like increased 
time and effort in management; improved academic suc-
cess; increased access to digital resources; transforming 
the quality of teaching; increase in independent study, mo-
tivation, and participation; and providing more effective 
and efficient learning; and differences in student success 
level [4–14]. As evidenced by a considerable number of re-
search topics, mobile learning in higher education remains 
a growing field of research, and mobile learning tools and 
applications have been indicated to be effective improving 
the learning experience of students [15,16].

1.1. Mobile learning and TALL

Mobile learning can be defined as e-learning through 
and with the support or delivery by using mobile technol-
ogies such as portable application tools [17,18]. It is basically 

the use of mobile phones, tablets, and laptops to learn. 
The emergence of the use of mobile technologies has been 
considerably bringing out new ways of teaching and learn-
ing. As new ways come out, mobile technologies’ potential 
positive impact on teaching and learning has been in the 
center of attention [18–21].

Considering research at different levels of education, 
the tendency to adapt mobile technologies can be seen 
without any hassle. The numerous uses and direct impacts 
on student learning are seen as more learner-centered with 
teaching practices and outcomes following a constructivist 
approach [22–24]. 

The primary interest of researchers has mostly been 
on the aspects that mobile learning has been providing 
such as flexibility, engagement, accessibility, motiva-
tion, and interactivity [25]. Mobile devices such as mobile 
phones and tablets provide flexible learning anytime and 
anywhere, in and out of the classroom [26,27]. They have 
become part of the daily routine of students because of 
their practical, portable, affordable, and interactive charac-
teristics of usability. This paved the way to an encouraging 
demand for tablet use in educational environments that has 
grown pretty fast, more so in the pandemic [2]. Tablet-as-
sisted teaching and learning plays an active role as tablets 
are more than a mobile phone and a notebook computer 
in a variety of ways. They combine the flexible use of a 
standard notebook computer with a stylus and a keyboard, 
and they allow easy input by typing, writing, noting, or 
drawing on the screen [28] with a wider screen than a mo-
bile phone as studies report a meaningful screen size effect 
on efficiency and effectiveness [29]. Reference [28] also states 
that an easy and flexible environment can be provided in 
teaching and learning process by the ability to use tablets 
in different modes such as notebook computer and/or tab-
let, to carry and move around in the classroom in groups 
or individually, and to use with a long battery life that can 
enable students work for the entire class day. This might 
lead to a larger amount of research on this matter [30].

The multimedia capabilities of the tablets also allow 
students to access materials of multimedia, and they moti-
vate students to learn and improve learning with different 
levels of processing [31]. They facilitate equal opportunity 
as distance is not an issue for the learner. They are small 
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enough to be portable, and they allow learners to interact 
with other students or instructors anywhere and anytime 
to exchange information, complete a task, or work in a 
collaborative way synchronously or asynchronously on a 
project.

Another study utilized a quasi-experimental ap-
proach to assess how the use of tablets has an influence 
on children’s learning in classrooms. Information was 
gathered from classrooms that used and did not use tablets 
for learning [32]. The results collected from 255 students 
indicated that children who used tablets demonstrated im-
proved learning outcomes. 

Another study focused on performance of college 
students in grammar using an experimental design. They 
also compared proficiency outcomes and reported no sig-
nificant difference in students’ performances at the end of 
the process. However, they stated a motivational impact 
of tablet use as tablets increased student engagement in 
language learning studies, made classes more interactive, 
and gave more possibilities to the instructors for using 
a variety of learning tools for studying in and out of the 
classroom [33].

In one-to-one programs, positive effects on student 
writing have been observed because of the frequent use 
of computers. A study, for 8th grade science students in 
nine schools of an experimental laptop program revealed a 
positive effect size on a large-scale test when 214 schools 
were assigned as the control group [34]. 

Researchers similarly studied the engagement of 
students with mobile devices and found the motivational 
impact and interactivity tablets brought up in classroom 
activities [35–38].

Research studies show that mobile learning offers 
flexibility and engagement with learning by its practicality 
and accessibility for educational tools and content. The 
studies also suggest that it can improve motivation, inter-
action, and learning outcomes. Still, some studies report it 
does not make a significant change in students’ behaviour 
although it can replace traditional methods [33,35]. A closer 
look at the existing research supports the idea of flexible, 
interactive, motivating, and engaging aspects of mobile 
learning use; however, its impact on performance remains 
under researched. 

1.2. Mobile Learning and Writing Instruction

EFL writing instruction in digital environments and 
mobile learning has become an increasing trend with the 
developments mentioned. Technology-related topics, use 
of blogs and writing software, online writing courses at 
institutional level, or massive open online courses, class-
room-based, school-based, and large-scale tests, AI-pow-
ered digital writing assistants are now used for improving 
writing quality and achievement in writing. 

Additionally, with these aspects of mobile learning, 
the nature of literacy, reading and writing, has also been 
evolving. Students are usually expected to deal with in-
formation online in the learning process. Considering the 
enormous input provided by Internet and the teaching and 
learning environments such as schools and universities, 
students should be able to access and process information 
online, use a variety of resources of media, organize their 
ideas, and communicate through receiving and sending 
messages, composing information, and establishing infor-
mation exchange with their teachers and/or instructors [39]. 
These abilities have become an indicator of literacy and 
created a tendency to read and write in digital environ-
ments, changing the way that the students at all levels of 
education communicate and process information for learn-
ing and taking part in social life in today’s world. 

In a tablet PC study, held in a higher education set-
ting, researchers studied student assessment outcomes 
using an experimental design. They compared classroom 
assessment scores for students studying with tablet PCs 
to the scores of students studying without a tablet PC in 
five different courses, which are Algebra, Composition, 
Information Systems, US History, and World Civilization. 
Among the courses, Algebra was the only one to show 
a significant difference in favor of tablet PC use [40].  In 
another study, positive effects were observed when the ef-
fects of mobile computing on state achievement test scores 
in writing were examined [41].

In a Canadian study, researchers investigated the im-
pact of digital writing tools on college students’ quality of 
writing in English as a foreign language (EFL) [42]. They 
found that these tools could improve writing skills, but not 
significantly improve the quality of writing. The study also 
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highlighted the importance of classroom instruction where 
teachers can directly guide students on writing strategies.

An interventionist literature review also stated that 
digital writing assistants can boost English language pro-
ficiency in vocabulary growth, input, and writing, but only 
if they’re part of a well-designed learning program [43]. 
Still, existing studies haven’t explored whether these im-
provements last in the long term.

In another study involving 80 EFL students, they 
found that the students who were comfortable using digital 
writing assistants showed greater improvement in their 
written English compared to students who weren’t familiar 
with the tools’ features [44].

A large survey involving approximately 2500 teach-
ers studied the impact of digital writing tools on student 
texts. The teachers found that modern digital writing tools 
like Google Docs, with all their bells and whistles, can 
have a positive impact on student writing [45].

Another study investigated the impact of using an 
AI writing tool called Wordtune [46]. Experimental group 
students who used Wordtune consistently scored higher 
on writing tests compared to the ones in the control group 
who didn’t. The study also found qualitative improve-
ments in the experimental group’s writing. They used a 
wider range of vocabulary growing lexical resourcefulness 
and constructed sentences with more variety in sentence 
structure after using Wordtune regularly. Notably, these 
improvements showed no inconsistency for different gen-
ders, and all participants improved in vocabulary and sen-
tence structure on tests and in their writing samples.

Language learning has been experiencing the same 
shift, and institutions of higher education have been in-
tensely using mobile learning for all kinds of activities, 
mostly in language teaching and learning. Still, a need for 
experimental studies to reveal the effects of mobile learn-
ing on student success exists, especially in language learn-
ing and writing.   

In this sense, the current study investigates the effect 
of tablet-assisted language learning (TALL) in develop-
ment of writing skill. TALL here refers to the use of ed-
ucational tablets facilitating language learning with tools 
and materials such as Internet access, a keyboard, a stylus, 
a word processor, an English-English dictionary, a note 

pad, a search engine, a learning management system, and 
the publisher’s e-book package providing the coursebook, 
workbook, and synchronous and asynchronous supple-
mentary activities. 

The main purpose of the study at this point is to re-
veal the potential significance of TALL in writing achieve-
ment in college EFL classes using a true experimental de-
sign employing an experimental group, from now on EG, 
and a control group, from now on CG. For this reason, the 
study asks the following research questions:

Does TALL influence student success in EFL writing?
Do EG students’ writing scores in the pre- and post-

tests differ significantly?
Do CG students’ writing scores in the pre-and 

posttest differ significantly?
Do the posttest writing scores of EG and CG differ 

significantly?

2. Materials and Methods
2.1. Research Design

A true experimental design was employed for the 
study. Two groups of study were assigned from a subject 
pool randomly. One of these groups was randomly as-
signed as control group (CG), and the other group was also 
randomly assigned as experimental group (EG) [47,48]. 
The design is presented in Table 1 below:

Table 1. Pretest-Posttest Control Group Design.

Groups Pretest Intervention (16 
Weeks) Posttest

Experimental 
Group Writing 

Achievement
Test

TALL Writing 
Achievement 
TestControl 

Group
Regular classroom
practice

Table 1 above shows EG used educational tablets as 
the main course material for daily practice and CG were 
not exposed to TALL or mobile learning in daily class-
room practice for 16 weeks within the same course content 
and calendar.

2.2. Participants

A selected sample of students and two voluntary 
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instructors in an English Foundation program at a foun-
dation university in Türkiye participated in the study. A 
convenience sampling method was employed to select the 
participants considering both the students’ and the instruc-
tors’ convenient accessibility and ease to reach [49]. The 
students’ English levels in writing subtest of the entrance 
test were also taken into consideration in the selection pro-
cess. Later, the pretest and posttest results were collected 
from the participants of 55 students; 28 of them were in 
EG, and 27 of them were in CG. Although the number of 
participants is limited to two EFL classes because of the 
convenience of the procedure, the sample size is appro-
priate for nonparametric tests. This can still be taken as a 
potential limitation of this study.  

The participants of the experiment are given in Table 
2 below.

Table 2. Participants in each group.
Groups Experimental Group Control Group Total

Pretest 28 27 55

Posttest 28 27 55

Pretest results of the students were examined to es-
tablish the equality of the groups prior to the process. The 
writing achievement scores did not yield any significant 
difference between the groups (Z= -1.307, p= .167 > .05). 
This result gives evidence of the equality of the groups.

2.3. Procedure

Starting at an A2 level (on the Common European 
Framework Reference-CEFR scale), the students work to-
wards becoming comfortable using English independently 
for writing tasks. By the end of the program, they should 
be at a B2 level in writing skills. The CEFR objectives are 
in the following [50]: 

Independent user … can produce clear, detailed text 
on a wide range of subjects and explain a viewpoint on a 
topical issue giving the advantages and disadvantages of 
various options.

At B2 level achievement standard in writing, stu-
dents, considering the objectives above, write for a wide 
range of purposes demonstrating an understanding and 
developing knowledge with the use of specific vocabulary, 

structures, and features within a 16-week course calendar 
in the scope of this study. 

EG used educational tablets as the leading material 
and tool in the teaching and learning process. The control 
group, on the other hand, followed the same course con-
tent and calendar without the educational tablet practice. 
Through collaboration with the instructors, the research-
ers, and the IT department, each tablet was provided by 
the management and preloaded with specific programs and 
applications. Each tablet had the same tools and materials 
such as a learning management system, Internet access, a 
keyboard, a stylus, a word processor, a note pad, an Eng-
lish-English dictionary, a search engine, and the publish-
er’s e-book package providing the coursebook, workbook, 
supplementary activities. Students were provided with 
services such as the course syllabus, the course calendar, 
an emailing platform, a forum, and instant messaging 
in the learning management system. It also came with a 
functional course page for the instructor to build quizzes, 
supplementary materials, and labels for announcements 
beside the tools of synchronous and asynchronous com-
munication such as email, instant messaging, and chatting/
foruming to contact the students individually or in groups. 
Based on the course calendar and the content, the instruc-
tors facilitated necessary teaching content and material 
they are supposed to cover using tablets and applications 
and tools provided with the tablets.  

In the meantime, as the EG students were required 
to use tablets in the process, they enjoyed the freedom to 
learn on their own terms. They could access all course ma-
terials (syllabus, calendar, course slides, assignments, and 
homework) anytime, anywhere thanks to their tablets. This 
“anytime, anywhere” learning (as described by Geddes, 
2004) was further enhanced by constant communication 
options [51]. Students could receive feedback from teachers 
and peers through email, forums, and instant messaging, 
regardless of location or time.

Unlike EG students, CG students received hard 
copies of the course book and workbook, and they were 
expected to take notes by hand. While they had access to 
a learning management system (LMS) on their computers 
outside of class, they couldn’t use it during class time. 
This LMS offered the syllabus, calendar, email, forums, 
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instant messaging, quizzes, assignments, additional ma-
terials, and communication tools. They were able to use 
their own computers outside the classroom or the library 
computers during certain times to access the learning man-
agement system.

The EG instructor used the provided tablet for all 
aspects of teaching. This included presenting lessons, con-
ducting activities, creating quizzes and assignments, com-
municating with students, grading work, providing feed-
back, and making announcements while the CG instructor 
relied on traditional methods, utilizing physical course 
materials like textbooks, workbooks, and worksheets in 
class.

The teaching and learning process is given in Table 3 
below:

Table 3. The Teaching and Learning (TL) Process.

Groups Pretest Intervention
(16 Weeks) Posttest

Experimental
Writing 
Achievement 
Test

TALL
Writing 
Achievement 
TestControl

Regular class-
room
practice

2.4. Data Collection

A writing achievement test, validated by the foun-
dation program’s testing committee and two language 
teaching and testing experts, was employed for the pre-
test-posttest design. These experts examined the objec-
tives, the test, and the instruction and the language used 
in the test. After validation with expert judgments, the 
test included an essay question in 140–190 words. The 
question required a written response in the form of an 
opinion essay. The students are required to demonstrate 
their understanding of the topic, critical thinking skills, 
and ability to construct a well-organized and coherent es-
say giving their opinions with reasons. The students were 
given two keywords and asked to add of their own for the 
third one. They were also asked to give reasons for their 
opinion. The instructors used Cambridge English writing 
assessment scale [52], and they assessed the essays in terms 
of content, communicative achievement, organization, and 
language use. The band descriptors are detailed in Table 4 
below:

Table 4. Band descriptors of the writing test.
B2 Content  Communicative Achievement  Organization  Language 

5

All content is relevant 
to the task. 
Target reader is fully 
informed.

Uses the conventions of the 
communicative task effectively 
to hold the target reader’s atten-
tion and communicate straight-
forward and complex ideas, as 
appropriate.

Text is well organised and 
coherent, using a variety 
of cohesive devices and 
organisational patterns to 
generally good effect.

Uses a range of vocabulary, including less 
common lexis, appropriately.
Uses a range of simple and complex gram-
matical forms with control and flexibility.
Occasional errors may be present but do not 
impede communication.

4 Performance shares features of Bands 3 and 5.

3

Minor irrelevances 
and/or omissions may 
be present. 
Target reader is on the 
whole informed.

Uses the conventions of the 
communicative task to hold the 
target reader’s attention and 
communicate straightforward 
ideas.

Text is generally well 
organised and coherent, 
using a variety of linking 
words and cohesive devic-
es.

Uses a range of everyday vocabulary appro-
priately, with occasional inappropriate use of 
less common lexis.
Uses a range of simple and some complex 
grammatical forms with a good degree of 
control.
Errors do not impede communication.

2 Performance shares features of Bands 1 and 3.

1

Irrelevances and misin-
terpretation of task 
may be present. 
Target reader is mini-
mally informed. 

Uses the conventions of the 
communicative task in generally 
appropriate ways to communi-
cate straightforward ideas.

Text is connected and co-
herent, using basic linking 
words and a limited num-
ber of cohesive devices.

Uses everyday vocabulary generally appro-
priately, while occasionally overusing certain 
lexis.
Uses simple grammatical forms with a good 
degree of control.
While errors are noticeable, meaning can 
still be determined.

0

Content is totally irrel-
evant.
Target reader is not 
informed.

Performance below Band 1.
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For ensuring validation and rater reliability of scor-
ing, the instructors took a workshop session on scoring 
using the scale and did blind marking on the same samples 
from the students’ work (3 from each section, 6 in total) 
before they scored the essays. There was a slight differ-
ence (99% agreement) in the bands and total scores they 
assigned for the sample essays. 

2.5. Data Analysis

To examine a potential difference between the pre-
test-posttest results of EG and CG individually, a Wilcox-
on Signed-Ranks test, the non-parametric analogue of the 
t-test for dependent samples, was employed considering 
the limited number of participants.  To reveal a potential 
difference between posttest results of the EG and CG, a 
Mann-Whitney U test, the non-parametric analogue of the 
t-test for independent samples, was employed.   Besides, 
some descriptive statistics were computed to support the 
analyses results. The analyses were made with the use of 
SPSS.  

3. Results

The results are presented in this section focusing on 
some descriptive statistics and a potential difference in 
pretest-posttest scores of EG and CG students as individ-
ual groups. Next, posttest scores of both groups are exam-
ined to find out a potential effect of TALL in students’ per-
formance in EFL writing compared to regular classroom 
practice. 

The Effect of TALL on Student Success in EFL Writ-
ing

To examine the effect of TALL on student success 
in EFL writing during the process, EG and CG students’ 
pre-post test results were studied in the first place. Later, 
EG and CG students post test results are examined. The 
posttest results of the groups are compared to see the po-
tential difference that TALL made compared to regular 
classroom practice. 

First, the descriptive statistics for EG are given in 
Table 5 below.

Table 5. EG Descriptive Statistics.
N Mean SD Min Max Median

EG pre 28 11.800 2.044 8.400 15.200 12.000

EG post 28 15.684 2.963 10.750 18.500 15.700

The group has 28 students. The mean score is 11.8 
for pretest results and 15.684 for posttest results. The 
standard deviation is 2.044 for pretest results and 2.963 
for posttest results. The standard deviation for the posttest 
results (2.963) and the pretest results (2.044) suggests that 
the scores were more heterogenous among the students’ 
posttest scores than their pretest scores. The minimum 
score in the pretest results is 8.40 while it is 10.75 in the 
posttest results. The maximum score is 15.5 in the pretest 
results, and it is 18.5 in the posttest results. Median is 12.0 
in the pretest results and 15.7 in the posttest results. A Wil-
coxon Signed-Ranks test for dependent groups gives the 
results to see if the difference is significant statistically as 
in Table 6 below.

Table 6. Results for EG pretest and posttest scores.
N Mean Rank Sum of Ranks

Posttest – 
Pretest

Negative Ranks 0 0.00 0.00

Positive Ranks 28b 14.50 406.00

Ties 0

Total 28

a  Posttest < Pretest 
b  Posttest > Pretest 
c  Posttest = Pretest 

The ranks table presents the comparison of EG pre-
test-posttest scores. The legend indicates EG students 
clearly had higher scores at the end of the process. To ex-
amine, Table 7 presents the test statistics.

Table 7. EG test statistics (b).
  Posttest – Pretest
Z -4.623
Asymp. Sig. (2-tailed) 0.000

a  Based on negative ranks.
b  Wilcoxon Signed Ranks Test

The table shows that TALL made a change in stu-
dents’ achievement scores in EFL writing, and a Wilcoxon 
signed-rank test indicates a 16-week TALL process re-
vealed a statistically significant change in EG’s achieve-
ment scores (Z=-4.623, p= 0 .000). Moreover, the control 
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group (CG) results are given in Table 8 below.

Table 8. CG Descriptive Statistics.
N Mean SD Min Max Median

CG pre 27 12.474 2.224 7.200 16.000 12.400

CG post 27 15.000 2.841 10.500 20.000 14.600

As seen in the table, there are 27 students in the 
group. The mean score is almost 12.5 for pretest results, 
and it is 15.000 for posttest results. There is an increase in 
the mean score, and the standard deviation for the posttest 
results (2.841) and the pretest results (2.224) suggests a 
slight heterogeneity among the students’ posttest scores 
than their pretest scores as it is slightly higher. The min-
imum score in the pretest results is 7.20 while it is 10.50 
in the posttest results. The maximum score is 16 in the 
pretest results, and it is 20 in the posttest results. Median 
is 12.4 in the pretest results and 14.6 in the posttest results. 
To see if the difference is significant statistically, a Wil-
coxon Signed-Ranks test for dependent groups gives the 
results in Table 9 below.

Table 9. Results for CG pretest and posttest scores.
N Mean Rank Sum of Ranks

Posttest – 
Pretest

Negative Ranks 0a .00 .00

Positive Ranks 27b 14.00 378.00

Ties 0c

Total 27

a  Posttest < Pretest 
b  Posttest > Pretest 
c  Posttest = Pretest 

The ranks table presents the comparison of CG pre-
test and posttest scores. The legend indicates CG students 
had a higher score at the end of the process. The test statis-
tics of the group are given in Table10 below.

Table 10. CG test statistics (b).
  Posttest – Pretest

Z -4.542a

Asymp. Sig. (2-tailed) 0.000

a  Based on negative ranks.
b  Wilcoxon Signed Ranks Test

The table shows that regular classroom practice 
paved the way to a change in students’ achievement scores 
in EFL writing, and a Wilcoxon signed-rank test indicates 

a 16-week process with regular classroom practice elicited 
a significant change in CG’s achievement scores statisti-
cally (Z=-4.542, p= .000). 

The results of the Mann Whitney U test analysis are 
presented in Table 11 in the following.

Table 11. Posttest results for EG and CG.

N Mean 
Rank

Sum of 
Ranks

Posttest 
EG– 

Posttest CG.

TALL 28 31.41 879.50

Regular Practice 27 24.46 660.50

Total                        55

The ranks table provides evidence for the comparison 
of EG and CG students’ EFL writing achievement scores. 
It shows that EG students have higher scores at the end of 
the process. The final posttest statistics can be seen in Ta-
ble 12 below.

Table 12. Posttest statistics (a).
  Posttest 

Mann Whitney U
Wilcoxon
Z

282.500

660.500

-1.610

Asymp. Sig. (2-tailed) 0.107

a  Grouping variable

The final posttest statistics in the table shows that EG 
scores are not statistically and significantly higher than the 
CG scores (U=282.500, p=0.107).

4. Discussion

The study looked at the effect of tablet-assisted lan-
guage learning using a true experimental design. It is lim-
ited to TALL and EFL writing achievement in a 16-week 
semester of a foundation program, and some interesting 
results were reached out when the data were analyzed. 

First, EG students’ pre-post test results were studied 
to examine the effect of TALL on student success in EFL 
writing during the process. The descriptive statistics com-
puted at this phase of the study gave evidence of an in-
crease in the mean score, but with a higher deviation than 
the pretest scores. This might mean that the scores were 
more heterogeneous at the end of the process although 
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they were higher than the pretest scores.  The results also 
indicated a significant difference with the use of TALL in 
the process statistically. This was evidenced by a Wilcox-
on signed-rank test (Z = -4.623, p = 0.000). The positive 
results suggest that TALL interventions can be effective 
for enhancing writing skills, even when all coursework is 
conducted using tablets. This might lead the way to the 
use of TALL even when the teaching and learning process 
require particular conditions like in a pandemic or so.      

Next, CG students’ pre-post test results were stud-
ied to examine the effect of TALL on student success in 
EFL writing during the process. The descriptive statistics 
computed at this phase of the study also gave evidence of 
an increase in the mean score, but again with a higher de-
viation than the pretest scores. The mean scores this time 
were a bit lower than the mean score of EG, but there is 
still a similar progress. Additionally, the maximum score 
this time is the top score of the test (20/20). The results, in 
the meantime, elicited a significant change with the use of 
regular class material in the process. This was statistically 
confirmed by a Wilcoxon signed-rank test (Z = -4.542, p 
= 0.000). These findings suggest that using regular course 
materials is also effective in enhancing writing skills. This 
result gave evidence that regular class practice with regu-
lar class material such as hard copies of the course book, 
workbook, and notebook in EFL writing classes can and 
do reveal positive outcomes as well. Progress can also be 
expected even if all the classwork is done without TALL. 
This might mean that both processes worked well and 
made a positive change in students’ performance in EFL 
writing class. 

At this point, the posttest scores of both groups were 
examined to see if there is a significant difference between 
the posttest scores in favor of one of the groups. The final 
posttest statistics gave evidence that a Mann Whitney U 
test did not reveal a significant difference between the 
scores of both groups although EG mean ranks and the 
sum of ranks were higher than the CG mean and sum of 
ranks (U=282.500, p=0.107). This result provides evi-
dence and suggests that TALL contributes to EFL writing 
achievement and satisfactory outcomes just like regular 
class practice with regular class material, but it does not 
improve the outcomes significantly. There was no sta-

tistically significant difference between the scores when 
they are examined although TALL use was able to lead to 
slightly higher scores after the teaching and learning pro-
cess. 

At primary and secondary school levels, research 
findings showed that using tablets boosted online com-
munication skills of students, enhanced the support for 
learning among others [53], enhanced social interactions 
[54,55], and expanded their overall awareness and audience 
perception [56]. Additionally, the studies indicated that 
students’ ability to perceive compositions and create new 
meanings improved with multimodal composition instruc-
tion [57,58], leading to changes in traditional writing process-
es and writing knowledge [40,59,60]. 

Some other studies report that mobile learning has 
a positive effect on students’ performance [20,61–64]. Mobile 
learning here refers to the use of smart phones, computers, 
and some applications, but not tablets. Some prior research 
also supports these results. Consistent with some previous 
research on TALL use and students’ achievement, it seems 
tablet use does not make a significant effect specifically 
on EFL students’ writing achievement either [65–70], when 
compared to traditional methods. 

The results of this study may have occurred because 
of some reasons. One of the reasons might be the integra-
tion of tablets into an ongoing system. Although tablet use 
might have been considered to make a significant effect, it 
may not have significantly enhanced learning because of 
some uncontrollable factors such as passive consumption 
of content or misuse of digital material by the instructors 
or students. Instructors might have needed more training 
to effectively utilize tablets as instructional tools. Besides, 
the students might have lacked basic digital literacy skill, 
so they might not have been able to utilize the potential of 
tablets completely. Also, technical issues might have hin-
dered the learning experience such as battery or Internet 
connectivity issues. These factors might be taken into con-
sideration by the institutions.

This might mean that more research on tablet-as-
sisted learning, especially on performance assessment in 
language learning and higher education, is needed at this 
point. It can be considered interesting that students do 
welcome innovative approaches, especially those ones 



584

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

that involve technology. Some research show that students 
demonstrate a positive attitude on the usefulness of tab-
lets, and they accept it quickly as it creates and improves 
a positive environment, motivation, autonomy, and in-
dependence, but this does not mean that there will be an 
increase in their performance in time [28]. From a pedagog-
ical perspective, TALL may require a special curriculum 
developed based on the objectives and the needs of the 
students. At this point, it remains as an effective tool that 
can replace traditional methods. Here, considering the va-
riety of results in this study and other research, apparently, 
the need continues for a scrutinized look at the implemen-
tation of mobile learning and tablet use. Like this study, 
empirical and experimental studies with specific variables 
and larger groups of learners under specific conditions, 
possibly in a larger time frame, should be implemented in 
a well-planned manner and grown in number. 

Even though, when compared to regular class prac-
tice, the analyses did not elicit significant results in favor 
of TALL statistically, they did not elicit statistically signif-
icant results in favor of regular classroom practice, either. 
In brief, considering the results here, the idea of using 
TALL in EFL writing classes might be considered as an 
alternative for potential extraordinary circumstances or 
some other conditions the institutions see necessary. 

5. Conclusions

TALL can offer new ways and methods in the lan-
guage classroom. It helps instructors and students in differ-
ent ways. Students can use a variety of online resources in 
no time and place, do research, and communicate instantly 
whenever and wherever possible. For more practical use 
in language learning, online applications can provide valu-
able number of interactive exercises, quizzes, worksheets, 
and games to reinforce not only writing but also different 
language skills such as reading, listening, and speaking. 
Students can also experience real time interactions with 
their peers and instructors. They can collaborate on pro-
jects, share documents and presentations, and facilitate 
discussions.

Additionally, instructors can deliver a high number 
of materials easily and fast, synchronously and/or asyn-

chronously. Still, TALL can create distraction, too. Using 
TALL in the classroom should be carefully and elaborate-
ly planned. Technical specifications, operating systems, 
bandwidth, multitasking, battery life, technical support, 
carbon emission despite no paperwork, and some other 
technicalities should be studied and wisely selected. 

Instructors’ readiness and awareness are also im-
portant factors in such a process. Their core beliefs about 
teaching and learning make an impact on their teaching 
approach and practices with additional factors such as en-
gaging students and managing classrooms [71–75]. The TALL 
approach should lead teachers to believe TALL practice is 
useful and effective. 

Institutions also can provide multi-media content 
such as videos, ebooks, and/or textbooks and virtual class-
rooms for real-time interactions and collaborative learning 
in a synchronous or asynchronous way. In this way, they 
can offer effective and flexible learning experiences that 
empower students to learn languages more independently 
and collaboratively, without any limits of time and loca-
tion.

Apart from institutions, the developers of teaching 
applications and learning management systems that can 
be used in tablets present these tools claiming they have 
real educational value; however, researchers, profession-
als, and educators may have limited knowledge on their 
content for promoting learning as there is limited research 
evidence on this matter [76,77]. Institutions and educators 
can be more sceptical about these tools to deliver an ideal 
experience of education [78].    

More importantly, pedagogical and theoretical frame-
works should also be carefully founded if a TALL initia-
tive is to be implemented. The goals and objectives should 
be developed based on a TALL system. The supplementary 
materials, online resources, interactive eBooks, test devel-
opment process, accessibility of content, teacher training 
and development are of high significance. Any initiative 
should focus on the educational goals and objectives of 
the designed curriculum instead of motivational tenden-
cies against TALL as a new and technological change with 
high publicity on the surface structure. For this reason, 
educators, curriculum planners and developers should see 
into ways of TALL use in the language classroom. In this 
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way, TALL can add value to traditional ways of teaching, 
integrate, and replace when need be. The study has its own 
limitations such as sample size and homogenous demo-
graphical features. For this reason, it might be difficult to 
generalize the results of this study. Further research can 
be done on larger and/or more diverse samples for future 
research.      

Author Contributions

Conceptualization, U.K. and S.E.; methodology, 
U.K.; software, U.K.; validation, U.K.; formal analysis, 
U.K.; resources, S.E.; writing—original draft preparation, 
U.K.; writing—review and editing, S.E.; visualization, 
U.K. All authors have read and agreed to the published 
version of the manuscript. 

Funding

This work received no external funding.

Institutional Review Board Statement

The study was conducted in accordance with the 
Declaration of Helsinki and approved by the Institutional 
Review Board of American University of the Middle East 
with a publication number of 2023-2024-1360. 

Informed Consent Statement

Informed consent was obtained from all subjects in-
volved in the study.

Data Availability Statement

The data will be provided upon request.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1] Hwang, B.L., Chou, T.C., Huang, C.H., 2021. Actu-
alizing the Affordance of Mobile Technology for 
Mobile Learning: A Main Path Analysis of Mobile 
Learning. Educational Technology & Society. 24(4), 

67–80.
[2] Ates Ozdemir, E., Saglam, S., Erkir, S., 2024. How 

Covid-19 Reshaped the Views of the University In-
structors on Technology Integration. European Jour-
nal of Educational Research. 13(1), 15-28. 

[3] Hockly, N., 2012. Tech-savvy teaching: Byod. Modern 
English Teacher. 21(4), 44–45.

[4] Choi-Lundberg, D. L., Butler-Henderson, K., Harman, 
K., et al., 2023.  A systematic review of digital inno-
vations in technology-enhanced learning designs in 
higher education. Australasian Journal of Education-
al Technology. 39(3), 133-162. 

[5] Ertmer, P. A., 2005. Teacher pedagogical beliefs: The 
final frontier in our quest for technology integration? 
Educational Technology Research and Development. 
53, 25-39. 

[6] Jonassen, D.H., Howland, J., Moore, J., et al., 
2003. Learning to solve problems with technology: 
A constructivist perspective, 2nd. Ed. Merrill/Pren-
tice-Hall: Columbus, OH, USA.. 

[7] Kose, N., Kayapinar, U., Erkir, S., 2021. The Effect of 
Tablet Use on EFL Reading Achievement. Eurasian 
Journal of Applied Linguistics.7(2), 58-72.

[8] Lauricella, A. R. Jacobson, M., 2022. iPads in first 
grade classrooms: Teachers’ intentions and the reali-
ty of use. Computers and Education Open. 3, 1-9.

[9] Newby, T. J., Stepich, D. A., Lehman, J. D., et al., 
2006. Educational Technology for Teaching and 
Learning. (3rd ed.). Pearson Merill Prentice Hall: 
New Jersey, USA. .

[10] Penuel, W.R., 2006. Implementation and Effects of 
One-to-One Computing Initiatives: A Research Syn-
thesis. Journal of Research on Technology in Educa-
tion. 38(3), 329-348.  

[11] Roblyer, M. D., Edwards, J., 2000. Integrating edu-
cational technology into teaching (2nd ed.). Merrill: 
Upper Saddle River, NJ, USA. 

[12] Saikat, S., Dhillon, J. S., Wan Ahmad, W. P., et al., 
2021. A systematic review of the benefits and chal-
lenges of mobile learning during the COVID-19 
pandemic. Education Sciences. 11(9), 459. 

[13] Surry, D. W., Land, S. M., 2000. Strategies for mo-
tivating higher education faculty to use technology. 
Innovations in Education & Training International. 
37(2), 145-153.

[14] Thompson, K., Corrin, L., Hwang, G. J., et al. 2021. 
Trends in education technology in higher education. 
Australasian Journal of Educational Technology. 
37(3), 1–4. https://doi.org/10.14742/ajet.7396

[15] Krull, G., Duart, J. M., 2017. Research trends in 
mobile learning in higher education: A systematic 
review of articles (2011 – 2015). The International 
Review of Research in Open and Distributed Learn-



586

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

ing, 18(7), 1-23. 
[16] Alghazzawi, D.M., Hasan, S.H., Aldabbagh, G., et al., 

2021. Development of platform independent mobile 
learning tool in Saudi universities. Sustainability. 
13(10), 1-22. 

[17] Elcicek, M., Bahceci, F., 2015. The Research of the 
Vocational School Student’s Attitudes towards Mo-
bile Learning. The Journal of Education Faculty 
Sakarya University. 30, 17-33.

[18] Traxler, J., 2009. Learning in a Mobile Age. Interna-
tional Journal of Mobile and Blended Learning. 1, 
1-12.

[19] Ally, M. (Ed.)., 2009. Mobile learning: Transforming 
the delivery of education and training. Athabasca 
University Press: Edmonton, Canada. 

[20] Talan, T, 2020. The effect of mobile learning on learn-
ing performance: a meta-analysis study. Educational 
Sciences: Theory & Practice. 20(1), 79-103. 

[21] Zengin, M., Şengel, E., Özdemir, M. A., 2018. Re-
search Trends in Mobile Learning in Education. 
Journal of Instructional Technologies and Teacher 
Education. 7(1), 18-35.

[22] Cambre, M., Hawkes, M., 2004. Toys, tools, and 
teachers: The challenges of technology. Rowman and 
Littlefield Publishing: Lanham, USA:.

[23] Norris, C., Soloway, E., 2004. Envisioning the hand-
held centric classroom. Journal of Educational Com-
puting Research. 30(4), 281-294.

[24] Swan, K., van’t Hooft, M., Kratcoski, A., et al., 2005. 
Uses and effects of mobile computing devices in K-8 
classrooms. Journal of Research on Technology in 
Education. 38(1), 99-112.

[25] Liu, M., Navarrete, C., Maradiegue, E., et al., 2014. 
Mobile learning and English language learners: A 
case study of using iPod touch as a teaching and 
learning tool.  Journal of Interactive Learning Re-
search 25(3), 373-403. 

[26] Brand, J., Kinash, S., 2010. Pedagogy: A Quasi Ex-
perimental and Ethnographic Pilot Test of the iPad 
in a Blended Mobile Learning Environment. 27th 
Annual Conference of the Australian Society for 
Computers in Learning in Tertiary Education (ASCI-
LITE). Bond Edu: Sydney, Australia. 147-151.

[27] Moran, M., Hawkes, M., El Gayar, O. E., 2010. 
Tablet personal computer integration in higher ed-
ucation: Applying the unified theory of acceptance 
and use technology model to understand supporting 
factors. Journal of Educational Computing Research. 
42(1), 79-101.

[28] Tront, J., Eligeti, V., Prey, J., 2006. Classroom Pres-
entations Using Tablet PCs and WriteOn. Proceed-
ings Frontiers in Education, 36th Annual Conference. 
Frontiers in Education: San Diego, CA, USA. 

[29] Raptis, D., Tselios, N., Kjeldskov, J., et al., 2013. 
“Does size matter? Investigating the impact of mo-
bile phone screen size on users’ perceived usability, 
effectiveness and efficiency”, Proceedings of the 
15th international conference on Human computer 
interaction with mobile devices and services. Associ-
ation for Computing Machinery: Munich, Germany. 
pp. 127-136..

[30] Penuel, W. R., Kim, D., Michalchik, V., et al., 2002. 
Using technology to enhance connections between 
home and school: A research synthesis. SRI Interna-
tional: Menlo Park, CA, USA. . 

[31] Mayer, R. E., 2009. Multimedia learning (2nd ed.). 
Cambridge University Press: Cambridge, UK. 

[32] Javed, Y., Samara, K., 2019. Impact of tablet PCs on 
learning outcomes in a classroom environment. In-
ternational Journal of Learning Technology. 14(1), 
59-77.  

[33] Kayapinar, U., Erkir, S., Kose, N., 2019. The effect 
of tablet use on students’ success in English as a 
Foreign Language (EFL) grammar classroom. Edu-
cational Research and Reviews. 14(5), 178-189.

[34] Light, D., Wexler, D., Henize, J., 2004. How prac-
titioners interpret and link data to instruction: Re-
search findings on New York City Schools’ imple-
mentation of the Grow Network. Paper presented 
at the annual meeting of the American Educational 
Research Association. AERA: San Diego, CA, USA. 

[35] Stockwell, G., Hubbard, P., 2013. Some emerging 
principles for mobile-assisted language learning. 
The International Research Foundation for English 
Language Education. Available from:  http://www.
tirfonline.org/english-in-the-workforce/mobile-as-
sisted-language-learning (cited 29 October 2024)

[36] Ushioda, E., 2013. Motivation and ELT: Looking 
Ahead to the Future. International Perspectives on 
Motivation. International Perspectives on English 
Language Teaching. Palgrave Macmillan: London, 
UK. pp. 233-239. 

[37] Habel C., Stubbs M., 2014. Mobile phone voting for 
participation and engagement in a large compulsory 
law course. Research in Learning Technology. 22, 
1-15.

[38] Zweekhorst, M. B. M., Maas, J., 2015. ICT in higher 
education: increased student engagement. Journal 
of Applied Research in Higher Education.  7(1), 
2-18. https://doi.org/10.1108/JARHE-02-2014-0022.

[39] Yamac, A., Ozturk, E., Mutlu, N., 2020. Effect of 
digital writing instruction with tablets on primary 
school students’ writing performance and writing 
knowledge. Computers & Education. 157, 103981. 
https://doi.org/10.1016/j.compedu.2020.103981.

[40] Hategekimana C., Hawkes M., El-Gayar O., & Chris-



587

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

toph R. (2005). The effects of wireless mobile com-
puting on course performance: A course comparison 
and participant perception analysis. Unpublished 
thesis, Dakota State University. Madison, South Da-
kota.

[41] Gulek, J. C., Demirtas, H., 2005. Learning with tech-
nology: The impact of laptop use on student achieve-
ment. The Journal of Technology, Learning, and 
Assessment. 3(2), 1-31. http://www.jtla.org.

[42] Moore, K. A., Rutherford, C., Crawford, K. A., 2016. 
Supporting postsecondary English language learners’ 
writing proficiency using technological tools. Journal 
of International Students. 6(4), 857-872. 

[43] Perry, F., 2021. The use of embedded digital tools to 
develop English language proficiency in higher edu-
cation. Journal of Academic Language and Learning. 
15(1), 1-12. 

[44] Hamouma, C., Menezla, N., 2019. The impact of dig-
ital literacy proficiency on EFL students’ academic 
writing performance: A case study of Algerian third 
year EFL students. International Journal of Digital 
Literacy and Digital Competence (IJDLDC). 10(4), 
40-55. 

[45] Purcell, K., Buchanan, J., Friedrich, L., 2013. The 
impact of digital tools on student writing and how 
writing is taught in schools. Pew Research Center. 
Available from: https://www.pewresearch.org/in-
ternet/wp-content/uploads/sites/9/media/Files/Re 
ports/2013/PIP_NWP-Writing-and-Tech.pdf (cited 7 
April 2024).  

[46] Al Mahmud, F., 2023. Investigating EFL stu-
dents’ writing skills through artificial intelligence: 
Wordtune application as a tool. Journal of Language 
Teaching and Research. 14(5), 1395-1404. https://
doi.org/10.17507/jltr.1405.2

[47] Creswell, J. W., 2012. Educational research: Plan-
ning, conducting, and evaluating quantitative and 
qualitative research. Pearson: Boston,  USA. 

[48] LoBiondo-Wood, G., Haber, J., Cameron, C., et al., 
2014. Nursing research in Canada: Methods, critical 
appraisal, and utilization. Elsevier Health Sciences: 
Toronto, Canada. 

[49] Patton, M. Q., 1987. How to use qualitative methods 
in evaluation. Sage: California, USA. 

[50] Council of Europe, 2001. Common European frame-
work of reference for languages: Learning, teaching, 
assessment. Cambridge ESOL: Cambridge, UK.

[51] Geddes, S., 2004. Mobile learning in the 21st centu-
ry: Benefit for learners. Knowledge Tree E-Journal. 
Available from: http://knowledgetree.flexiblelearn-
ing.net.au/edition06/ download/Geddes. Pdf (cited 5 
September 2024)

[52] Cambridge ESOL, 2011. Using the CEFR: Principles 

of Good Practice. Cambridge ESOL: Cambridge, 
UK.

[53] Henry, L. A., Castek, J., O’Byrne, W. I., et al., 2012. 
Using peer collaboration to support online reading, 
writing, and communication: An empowerment 
model for struggling readers. Reading & Writing 
Quarterly: Overcoming Learning Difficulties. 28(3), 
279-306. http://dx.doi.org/10.1080/10573569.2012.6
76431

[54] Handsfield, L. J., Dean, T. R., Cielocha, K. M., 2009. 
Becoming critical consumers and producers of text: 
Teaching literacy with web 1.0 and web 2.0. Reading 
Teacher. 63(1), 40-50.

[55] Van Leeuwen, C. A., Gabriel, M. A., 2007. Beginning 
to write with word processing: Integrating writing 
process and technology in a primary classroom. The 
Reading Teacher. 60(5), 420-429.

[56] McGrail, E., Davis, A., 2011. The influence of class-
room blogging on elementary student writing. Jour-
nal of Research in Childhood Education. 25(4), 415-
437. http://dx.doi.org/10.1080/02568543.2011.60520
5

[57] Vasudevan, L., Schultz, K., Bateman, J., 2010. Re-
thinking composing in a digital age: Authoring 
literate identities through multimodal storytelling. 
Written Communication. 27(4), 442–468.

[58] Yamac, A., Ulusoy, M., 2016. The effect of digital 
storytelling in improving the third graders’ writing 
skills. International Electronic Journal of Elementary 
Education. 9(1), 59-86. 

[59] Bogard, J., McMakin, M., 2012. Combining tradition-
al and new literacies in a 21st-century writing work-
shop. The Reading Teacher. 65(5), 313-323.

[60] Sylvester, R., Greenidge, W., 2009. Digital storytell-
ing: Extending the potential for struggling writers. 
The Reading Teacher. 63(4), 284-295. 

[61] Arain, A. A., Hussain, Z., Rizvi, W. H., et al., 2018. 
An analysis of the influence of a mobile learning 
application on the learning outcomes of higher edu-
cation students. Universal Access in the Information 
Society. 17(2), 325-334. https://doi.org/10.1007/
s10209-017-0551-y

[62] Elfeky, A. I. M., Masadeh, T. S. Y., 2016. The effect 
of mobile learning on students’ achievement and 
conversational skills. International Journal of Higher 
Education. 5(3), 20 - 31. https://doi.org/10.1016/
j.chb. 2017.04.024

[63] Jeno, L. M., Vandvik, V., Eliassen, S., et al., 2019. 
Testing the novelty effect of an m-learning tool on in-
ternalization and achievement: A self-determination 
theory approach. Computers & Education. 128, 398-
413. https://doi.org/10.1016/j.compedu.2018.10.008

[64] Sung, Y.T., Chang, K.E., Liu, T.C., 2016. The ef-



588

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

fects of integrating mobile devices with teaching 
and learning on students’ learning performance: A 
meta-analysis and research synthesis. Computers & 
Education. 94, 252–275.

[65] Chou, P. N., Chang, C. C., Lin, C. H., 2017. BYOD 
or not: A comparison of two assessment strategies 
for student learning. Computers in Human Behavior. 
74, 63-71. https://doi.org/10.1016/j.chb.2017.04.024

[66] Fabian, K., Topping, K. J., 2019. Putting “mo-
bile” into mathematics: Results of a randomised 
controlled trial. Contemporary Educational Psy-
chology. 101783, 1-12. https://doi.org/10.1016/
j.cedpsych.2019.101783

[67] Fu, J. S., 2013. ICT in education: A critical literature 
review and its implications. International Journal of 
Education and Development Using Information and 
Communication Technology. 9(1), 112.

[68] Furmana, M., De Angelis, S., Prost, E. D., et al., 
2019. Tablets as an educational tool for enhancing 
preschool science. International Journal of Early 
Years Education. 27(1), 6–19 https://doi.org/10.1080
/09669760.2018.1439368

[69] Guillén-Gámez, F. D., Álvarez-García, F. J., 
Rodríguez, I. M., 2018. Digital tablets in the music 
classroom: A study about the academic performance 
of students in the BYOD context. Journal of Music, 
Technology & Education. 11(2), 171 - 182. https://
doi.org/10.1386/jmte.11.2.171_1

[70] Vernadakis, N., Avgerinos, A., Tsitskari, E., et al., 
2005. The Use of Computer Assisted Instruction in 
Preschool Education: Making teaching meaningful. 

Early Childhood Education Journal. 33(2), 99-104.
[71] Basturkmen H., Loewen S., Ellis R., 2004. Teachers’ 

stated beliefs about incidental focus on form and 
their classroom practices. Applied Linguistics. 25, 
243–272.

[72] McKay S., 2003. Teaching English as an internation-
al language: The Chilean context. ELT Journal. 57, 
139–148.

[73] Phipps S., Borg S., 2009. Exploring tensions between 
teachers’ grammar teaching beliefs and practic-
es. System. 37, 380–390.

[74] Sato M., Oyanedel J.C., 2019. ‘I think that is a better 
way to teach but.  .  .’: EFL teachers’ conflicting be-
liefs about grammar teaching. System. 84, 110–122.

[75] Schurz, A., Coumel, M., 2023. Grammar teaching in 
ELT: A cross-national comparison of teacher report-
ed practices. Language Teaching Research. 27(5), 
1167-1192.

[76] Lee, J., 2019. Coding in early childhood. Contem-
porary Issues in Early Childhood. 21(3), 266-269. 
https://doi.org/10.1177/ 1463949119846541

[77] Papadakis, S., 2022. Apps to Promote Computational 
Thinking and Coding Skills to Young Age Chil-
dren: A Pedagogical Challenge for the 21st Century 
Learners. Educational Process: International Journal. 
11(1), 7-13.

[78] Papadakis, S., Kalogiannakis, M., Zaranis, N., 2021. 
Teaching mathematics with mobile devices and the 
Realistic Mathematical Education (RME) approach 
in kindergarten. Advances in Mobile Learning Edu-
cational Research. 1(1), 5-18. 


	_GoBack
	_Hlk178525527
	_Hlk174780096
	_Hlk180590871
	_Hlk180591004
	_Hlk178235699
	_Hlk178607802
	_Hlk174089625
	_Hlk174543744
	_Hlk178241581
	_Hlk174606987
	_Hlk180572173
	OLE_LINK8
	_Hlk178244344
	_Hlk180578356
	_Hlk174110999
	_Hlk180578334
	_Hlk180578416
	_Hlk180578605
	_Hlk180578402
	_Hlk174018060
	_Hlk174180876
	_Hlk174008260
	_Hlk173940565
	_Hlk173944186
	_Hlk174880425
	one
	two
	three
	four
	five
	six
	seven
	eight
	nine
	ten
	eleven
	twelve
	thirteen
	fourteen
	fifteen
	sixteen
	seventeen
	eighteen
	nineteen
	twenty
	twentyone
	twentyTwo
	TwentyThree
	TwentyFour
	TwentyFive
	TwentySix
	TwentySeven
	TwentyEight
	TwentyNine
	Thirty
	_Hlk161837081
	_Hlk181990926
	_Hlk181995379
	_Hlk182224222
	_GoBack
	_Hlk185162913
	_Hlk185162936
	_Hlk159745686
	_Hlk181100991
	_Hlk181099285
	_Hlk135155284
	_Hlk181101032
	_Hlk181101052
	_Hlk159844330
	_Hlk181101157
	_Hlk135811071
	_Hlk164665730
	_Hlk181101191
	_Hlk181101239
	_Hlk181101287
	_Hlk181101321
	_Hlk181098276
	_Hlk181099073
	_Hlk181099355
	_Hlk181099380
	_Hlk181099394
	_Hlk181100472
	_Hlk181100494
	_GoBack

