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ABSTRACT 
This study reports on the investigation of the effect of mobile assisted learning 
environment on academic achievement, acceptance of mobile learning tools and 
cognitive load of EFL students. This study used a mixed methods approach which 
involves the collection and analysis of quantitative and qualitative data to identify the 
effect of mobile learning in a foreign language learning environment. Quantitative data 
were collected from 63 foreign language learners via an academic achievement test, 
cognitive load scale and mobile learning tools acceptance scale, before and after a six-
week intervention period. Following the intervention, eight students from the 
experimental group answered open-ended questions about their experience during 
group interviews. Results showed a significant difference in academic achievement and 
mobile learning tools acceptance level of students in favor of the experimental group. 
The study also showed that although the students learning a foreign language in 
mobile assisted learning environment were not cognitively overloaded, students in the 
control group were. The themes emerged from the qualitative data point to the positive 
and negative sides of the mobile-assisted learning environment. 

Keywords: academic achievement, acceptance of mobile learning devices, cognitive 
load, foreign language teaching, mobile learning 

 

INTRODUCTION 
The ubiquity of mobile devices has greatly changed the way individuals communicate, work and study in the 21st 
century. As smart phones and tablets become more easy-to-use and powerful, they will be an effective learning tool 
both inside and outside classrooms (Lin, Chen, & Liu, 2017; Sung, Chang, & Liu, 2016). Today, mobile devices are 
taking on a greater prominence in educational institutions (Hu & McGrath, 2011; Jin & Zhirui, 2017; Pegrum, 
Oakley, & Faulkner, 2013; Soruç & Tekin, 2017; Vazquez-Cano, 2014). The proliferation of mobile devices is 
constantly changing the way we interact and learn. Wang, Wiesemes, and Gibbons (2012) define mobile learning 
(m-learning) simply as learning anywhere, anytime through mobile devices. 

The effective use of mobile devices necessarily requires understanding the scope of the contextual features of 
educational institutions with regard to implementation (Crompton Olszewski, & Bielefeldt, 2016).  In the next 
fifteen years, mobile learning tools will undoubtedly become more integrated with mainstream education. Most 
students around the world will be able to bring and utilize their own smart devices since the necessary technology 
is expected to be more accessible, affordable and connected than it is today (Conejar & Kim, 2014; Crompton et al., 
2016). The strength of mobile devices lies in the fact that they can be used for learning purposes. However, as is the 
case in much of the relevant literature, this paper also emphasizes that simply integrating mobile devices into 
learning process does not guarantee better learning. Integrating powerful mobile devices into instruction must also 
be accompanied by a pedagogical shift in order for students to benefit maximally from their use in the classroom. 

https://doi.org/10.29333/ejmste/90992
http://creativecommons.org/licenses/by/4.0/
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Like computer-assisted language learning, m-learning has also featured in the evolution foreign language 
learning has undergone over the past several years. Research has demonstrated that mobile learning technologies 
can be effectively used in vocabulary teaching (Chen & Li, 2010; Kim & Kim, 2012), to facilitate grammar teaching 
and help improve reading skills (Hsu, Hwang & Chang, 2013) and to enhance writing skills (Ivić & Jakopec, 2016). 
Other studies have shown that mobile learning tools can offer learners the chance to listen and record their own 
voice (Hwang, Huang, Shadiev, Wu, & Chen, 2014), which is associated with improvement of pronunciation and 
communication skills. Furthermore, mobile learning tools provide multimedia interaction opportunities and a 
collaborative environment whereby learners can develop and improve their speaking skills (Hwang et al., 2014; 
Hwang, Shih, Ma, Shadiev, & Chen, 2016; Liu & Chu, 2010). Multimedia content can be beneficial to students by 
enabling multimodal learning as long as the methods of delivery, storage and presentation are adjusted to the 
capabilities of mobile learning tools and the cognitive capacity of students (Milutinović, Labus, Stojilkovic, 
Bogdanovic, & Despotovic-Zrakic, 2015). Hence mobile applications for language learning ought to be designed to 
support mobile learning methodologies and to cover learning content.  

Integration of mobile devices to support language practice and facilitate language learning have also extensively 
investigated. Some studies have found that mobile phones and tablets, when used appropriately, may assist 
students in improving academic achievement (Huang, Lin & Cheng, 2010; Ivić & Jakopec, 2016; Lu & Yang, 2018). 
In a meta-analysis, Sung, Chang, and Liu (2016) found that using mobile devices in education had a medium effect 
size for learning achievement. That is to say, most of the students using a mobile device performed significantly 
better on dependent variables related to achievement than the students not using mobile devices. Hwang et al. 
(2014) found that language students had positive perceptions and intentions toward learning activities using mobile 
learning tools; thus, students were motivated to practice foreign language skills more when using a mobile learning 
tool. An increase in motivation to learn using mobile devices is supported by a range of studies, including work by 
Ciampa (2013), Huang, Lin, and Cheng (2010), Rogers (2011), and Zheng, Chen, and Kong (2017). However, a 
mobile phone can be a potential distraction as Froese et al. (2012) indicated that students who freely texted during 
the lesson scored much lower than those who muted their phones during instruction. 

Integrating mobile devices with multiple teaching/learning strategies is necessary for a better learning 
achievement (Sung, Chang & Yang, 2015). As Deegan (2015) claimed, mobile applications are rarely developed by 
teachers or pedagogues. However, it should be noted that teachers have the liberty to choose apps which best serve 
their purposes in classrooms. Thanks, in part, to the growing number of possible mobile applications available for 
language learning, the number of language teachers who can design mobile-assisted language learning 
environments has increased. 

Theoretical Framework 
The main theoretical framework of the current study is based on cognitive load theory, and its role in 

instructional design, along with the technology acceptance model.  
Cognitive load theory is concerned with the conditions under which learners can best absorb and retain new 

information without overwhelming their limited short term memory resources. Cognitive load is typically 
increased when learners are dealing with complex problems for which they need to use their schemas (Paas, van 
Gog, & Sweller, 2010). If they haven’t acquired the necessary schemas, or if the instructional procedures are poorly 
designed, such that the extraneous or intrinsic, rather than germane, types of cognitive load are involved, working 
memory will not be able to successfully retain all the bits of information contained in the task, thereby hindering 
effective learning (Paas & Ayres, 2014; Paas, Tuovinen, Tabbers, & Van Gerven, 2003). This theory may help explain 
how students, with similar language abilities, who are exposed to the same course content within different learning 
environments, handle information with varying degrees of difficulty. Especially during the last two decades, 
researchers have pointed out that the cognitive load of learners can be a good indicator of the efficacy of new 
teaching methods or learning technologies (Deegan, 2015; Paas, van Gog & Sweller, 2010; van Merrienboer & 
Sweller, 2005). As mobile learning may have unique characteristics that traditional acceptance theories have 
difficulty in addressing, a model specifically for technology acceptance was preferred in this study to explore EFL 
students’ willingness to use mobile learning tools. 

Contribution of this paper to the literature 

• This study focuses primarily on how EFL university students’ language skills are affected in a mobile-
assisted learning environment. 

• Both teacher-paced and student-paced applications were used in this study. A discussion of their potential 
advantages, disadvantages and the practical concerns related to classroom implementation is provided. This 
can help teachers better design mobile-assisted learning environments. 

• This study also helps schools develop policies to control the use of mobile devices. 
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Statement of the Problem 
Mobile devices have become learning tools with great potential for use both inside and outside of the traditional 

school setting. Although there have been qualitative analyses of the use of mobile devices in school settings, 
systematic quantitative analyses of the effects of mobile-assisted learning environments are lacking (Sung, Chang, 
& Liu, 2016; Vazquez-Cano, 2014). Milutinović et al. (2015) asserted that most of the studies in the m-learning field 
spotlighted a single aspect or a single activity of mobile-assisted language learning. In spite of the fact that mobile 
devices are increasingly used in school settings, there is a dearth of research on the overall effectiveness of mobile-
assisted language learning (Sung, Chang, & Yang, 2015).  

Within the framework of mobile devices as learning tools, m-learning may affect the extent to which learners 
can benefit from the environment and how they handle information overload within different learning 
environments. The purpose of this research is fourfold. The first goal is to determine the effect of the intervention 
on the students’ academic achievement. Secondly, this study tries to determine the extent to which mobile learning 
tools are accepted by students. Thirdly, this paper examines the impact of mobile assisted language learning on 
students’ cognitive load. Lastly, the paper tried to address what the students in the experimental group think about 
the process of mobile assisted language learning. Considering the related studies on EFL students’ learning, both 
degree of acceptance of mobile learning tools and cognitive load might be strong predictors of academic 
achievement, Based on the literature review, the following research questions were asked in this study: 

(1) What is the effect of mobile-assisted language learning environment on the students’ academic 
achievement? 

(2) How different is the mobile learning tools acceptance scores of students in the experimental and control 
groups? 

(3) How different is the cognitive load of the students in the experimental and control groups? 
(4) How do the students in the experimental group perceive the mobile-assisted learning environment? 

METHODOLOGY 
This study followed an intervention mixed methods approach (Creswell, 2015), in which both quantitative and 

qualitative data were collected to enable an in-depth study of the efficacy of the mobile-assisted language learning 
environment, which only students in the experimental group experienced. The present study used both 
quantitative and qualitative data to better describe and interpret the ways in which the teaching and learning 
processes take place in the mobile-assisted learning environment. Quantitative data were collected via 
questionnaires in order to address to explore the difference in students’ academic achievement, mobile learning 
tools acceptance scale and cognitive load. Qualitative data were collected by means of a semi-structured focus 
group interview which allowed for an in-depth examination of participants’ perspectives on the effectiveness of 
the learning environment and the identification of the sources of cognitive load. 

Participants 
Purposeful sampling was selected as the sampling method for this study. In the process of sampling selection, 

the criterion sampling was also applied to select the subjects. Participants in this study were 63 university students 
enrolled in two different classes in a year-long compulsory English language preparatory programme. This study 
was carried out throughout one semester with two compulsory foundation year classes within the preparatory 
English language study programme. All students were at the A2 level of English, according to the CEFR guidelines. 
Table 1 shows the participants’ profile. 
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The experimental group consisted of 32 students (13 females) and the control group was composed of 31 
students (12 females). Most students in both groups were 19 years old. Before the intervention, experimental and 
control groups’ students’ MLTAS and academic performance test scores were tested to ensure that the normality 
assumption is fulfilled for the two groups.  

As for the participants of the group interviews, eight students were chosen from the experimental group using 
the extreme case sampling methods. Of all the interviewees, four were underachievers and the rest were high 
achievers in the academic performance test. 

Data Collection and Analysis 
In parallel to the research questions, the data of this study were obtained through four channels by both 

experimental and control groups. These instruments and the research questions they refer to are specified below. 

Academic performance test 
A test examining students’ academic knowledge and performance was developed. This test is composed of two 

sections. The first section contains multiple choice questions to assess listening, reading and language use. Section 
two assesses oral production and writing skills based on detailed grading rubrics for each skill. To do so, a pilot 
test containing 158 items was generated and administered to 97 students. The results were analyzed to ensure 
validity and reliability of the instrument. Following necessary modifications, another pilot test was administered 
to 126 students. The results were analyzed again for item discrimination and item difficulty index. The reliability 
of the academic performance test was measured using the Kuder-Richardson Formula 20 (KR20). The KR20 
reliability coefficient for academic performance test was found to be 0.947.  

The first section of the academic performance test comprised three subtests – listening reading and language 
use. This section had a total of 60 items; 20 items for listening, 20 items for reading, and 20 items for use of language 
(vocabulary and grammar). 

The second section comprised a writing and speaking task, which were evaluated using two rubrics: one based 
on writing performance and the other based on oral production. The assessment of writing and speaking, by its 
nature, is not limited to one correct answer. Considering the main criteria of analytic rubrics, two initial rubrics 
were designed to categorize students’ performance in writing and speaking. Upon revision of the first versions of 
the rubrics, based on a pilot study and the opinion of experts, the rubrics took their final forms. The rubric for oral 
production skills consisted of five categories: pronunciation, vocabulary, sentence structure, fluency and 
comprehension. The writing rubric also comprised five categories, namely, clarity, vocabulary, language control, 
punctuation and organization.  

In this study, students’ academic performance score was found by adding the score from the first and second 
sections. Each of the 5 elements assessed –  language use, listening, speaking, reading and writing – accounted for 
one-fifth of participants’ academic performance score. 

Table 1. Participants’ Profile 

  Experimental (n = 32)  Control 
(n = 31) 

Variables  F %  F % 
Gender 

Male 
Female 

 
 

19 
13 

 
59.4 
40.6 

 
 

19 
12 

 
61.3 
38.7 

Age 
18 
19 
20 
21 

22+ 

 

 
8 
11 
9 
2 
2 

 
25 

34.4 
28.1 
6.3 
6.3 

 

 
10 
12 
6 
3 
0 

 
32.3 
38.7 
19.4 
9.7 
0 

Field of Study 
Engineering 

Business 
Tourism 

 

 
20 
10 
2 

 
62.5 
31.3 
6.3 

 

 
21 
8 
2 

 
67.7 
25.8 
6.5 
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Mobile learning tools acceptance scale 
The Mobile Learning Tools Acceptance Scale (the MLTAS), developed by Ozer and Kılıç (2017) was used to 

assess the extent to which students accept mobile learning tools. The MLTAS consists of 19 items scored on a five-
point Likert scale. The development of this instrument began with a review of studies using technology acceptance 
scales.  

This review revealed that 33 items are commonly used to measure technology acceptance. These 33 items were 
modified for the current study to make them suitable for mobile learning tools. From an original pool of 33 items, 
the scale was reduced to 25 items after the exploratory factor analysis and was reduced from 25 to 19 items after 
the confirmatory factor analysis. This scale shows good reliability with a Cronbach’s Alpha of 0.83. The MLTAS 
serves as a means of predicting learners’ level of acceptance of mobile learning tools. Of the 19 items, five each 
measured “contribution to foreign language learning,” “negative perception” and “voluntariness of use”, while 
four items covered “perceived ease of use.” 

Cognitive load scale 
The relationship between learners’ performance in a mobile-assisted language learning environment and 

cognitive load scores were assessed by means of an adaptation of a cognitive load scale. A nine-point symmetrical 
category scale, developed by Paas and Merrienboer (1993), was used in this study. In this measure, participants 
provide a self-report of their mental effort by marking a numerical value, ranging from 1 (very, very low) to 9 (very, 
very high). Kılıç and Karadeniz (2004) have adapted the Subjective Rating Scale by Paas and Merrienboer (1993) to 
Turkish. For the reliability of the adapted version, the Cronbach’s Alpha coefficient was found to be 0.78. 
Throughout the six-week study period, participants were required to indicate their level of mental effort 
immediately after every mobile-assisted learning activity. Each student’s cognitive load score was calculated by 
averaging all the cognitive load scores obtained after each learning activity. 

Focus group interviews 
In semi-structured focus group interviews, 8 students from the experimental group were asked to answer 

several questions related to their experience in the mobile-assisted language learning environment. All the 
interviewees were asked for their permission to audio-record the interview. In order to determine expert validity, 
the items in the interview were sent to two experts to be examined for clarity. In the light of the feedback provided, 
the interview questions were revised and finalized. The questions were mostly centered on identifying strengths 
and weaknesses while learning in a mobile-assisted environment Due to ethical considerations, the interviewees’ 
identities were anonymized. In order to select interviewees, the study used extreme-case sampling based on results 
from the academic performance test. The interviews were held in two sessions with four students in each. Analysis 
of this data involved four steps. In the first step, the two digitally recorded interviews were transcribed verbatim. 
In the second step, an initial coding of interview transcripts was done. In the third step, the emergent themes were 
identified. Finally, the themes were reviewed and revised to prevent overlap. Miles and Huberman’s (1994) 
statistical technique for measuring inter-rater reliability was used. Based on 86 agreements and 17 disagreements 
between the coders while identifying the themes, a reliability of 0.83 was calculated. Disagreements in regard to 
identifying categories were discussed and resolved before both the researchers proceeded with coding the rest of 
the qualitative data. 

Procedure 
This study was carried out throughout one semester with two compulsory foundation year classes within the 

preparatory English language study programme. A one-week pilot study was completed in the fall semester of 
2015 at a state university to observe and forestall any possible interference. After several improvements based on 
the evaluation of the pilot study, the start of the intervention was scheduled for the second week of the spring 
semester of 2016. Before the intervention, students in both the experimental and control groups completed the 
academic performance test and the MLTAS.  

After the pre-tests were collected, the 32-hour intervention began. During the six-week intervention, the 
cognitive load scale was administered immediately after each activity. The experimental group learned in a mobile-
assisted language learning environment whereas the control group learned without any mobile learning 
technology. Figure 1 presents the experimental process. 
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G1 stands for the experimental group whose learning environment included course books, smart board, online 
and offline learning materials along with extensive use of mobile phones. G2 refers to the control group whose 
classes were conducted under the same conditions as G1, except that the online/offline learning materials and 
mobile phones were not present in the learning environment. T1.1 and T2.1 represent the pre-tests and T1.2 and T2.2 
indicate the post-tests completed by the experimental and control groups, respectively. X represents the 
experimental intervention where students learned the content in a mobile-assisted foreign language learning 
environment.  

The intervention was a mobile-assisted learning environment in order to facilitate students’ listening, speaking, 
reading and writing skills along with vocabulary and language structures. The experimental group had an 
intervention that used course books, smart boards and mobile devices. The learning activities that were designed 
in the study were supported by a variety of mobile applications. The mobile applications included Johnny 
Grammar’s Word Challange, Practice English Grammar and GrammarUp (to practice language structures), 
KelimeEzber, Tureng, and Wordweb (for vocabulary), Cambridge Advanced Dictionary and Longman Dictionary 
of Contemporary English (Online Dictionaries), BBC - 6 Minute English and Learn English with BBC (podcasts), 
Speaking Pal, Speech-to-text-translator TTS, Tureng and Longman Dictionary of Contemporary English 
(pronunciation), todaysmeet.com (backchannel for online conversation), SocrativeStudent, Quizizz and Kahoot! 
(classroom response systems for formative assessment), Youtube (video-sharing website), VoScreen (a tool for 
developing understanding of different languages), GoogleTranslate (multilingual machine translation service). 

During the six-week intervention, 31 students representing the control group were in a learning environment 
which included the same materials and equipment that were used for the experimental group except for the mobile 
devices. As the application of mobile learning tools was the key variable of the study, the control group students 
used printed dictionaries, course books and smart boards. 

After the intervention, the academic performance test and the MLTAS were administered. After that, semi-
structured interviews were conducted with the experimental group students so as to more deeply understand the 
processes students went through in the learning environment. The intervention process is shown in Figure 3. 

 
Figure 1. Experimental Process of the Study 

 
Figure 2. Intervention Process in the Experimental Group 
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RESULTS 

Analysis of Quantitative Data 
In order to answer the first research question which investigates the effect of mobile-assisted language learning 

environment on the students’ academic achievement, academic performance test gain scores were analyzed and 
the results are presented in Table 2. 

As indicated from Table 2, it was found that the students in a mobile-assisted environment outperformed the 
control group students in regard to academic achievement gain scores. Results of an analysis of variance and t-test 
also showed that gender and field of study had no significant effect on the students’ academic achievement gain 
scores. Also a large effect size was calculated for the magnitude in difference in means (Cohen’s d = 1,065). 

The second research question aimed to investigate whether there is a significant difference in the level of 
MLTAS between experimental and control group students. The results of the t-test for both groups are shown in 
Table 3. 

The results of the analysis demonstrated that those in the experimental and control groups showed different 
levels of acceptance of mobile learning tools following the intervention. At post-test, those in the experimental 
group showed an increase in MLTAS scores, which differed significantly from the post-test MLTAS scores of those 
in the control group. Results of an analysis of variance and t-test showed that gender and field of study had no 
significant effect on the students’ MLTAS gain scores. 

 
Figure 3. Intervention Process 

Table 2. The t-test results for the academic achievement gain scores 
Group N Pre-test 𝑿𝑿� Post-test 𝑿𝑿� Gain Score 𝑿𝑿� SD t p 
Experimental 32 50.23 67.09 16.86 6.04 5.75* .000 
Control 31 49.59 58.36 8.77 5.06   
*p<.01 

Table 3. The t-test results for the MLTAS gain scores 
Group N Pre-test 𝑿𝑿� Post-text 𝑿𝑿� Gain Score 𝑿𝑿� SD t p 
Experimental 32 73.97 78.34 4.38 9.47 2.81* .007 
Control 31 74.74 72.52 -2.23 9.15   
*p<.01 
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In an attempt to answer the second research question, the perceived mental effort of the two groups of students 
were measured after each activity during the intervention process and the collected data were analyzed using an 
independent samples t-test. Table 4 provides means and standard deviations from the analysis with respect to the 
cognitive load scale. 

As seen in Table 4, students in the experimental group had lower cognitive load compared to those in the 
control group. Results of an independent samples t-test confirmed that this difference was statistically significant. 
With regard to the mean amount of mental effort invested, only three students in the experimental group self-
reported high mean mental effort to solve the problems while 19 students in the control group did so. Results of a 
one-way ANOVA and t-test showed that gender and field of study had no significant effect on the students’ 
cognitive load. 

Analysis of Qualitative Data 
Figure 4 presents the themes and sub-themes that emerged from interviewees’ responses to questions related 

to their mobile-assisted foreign language learning experience. 
As seen in Figure 4, the themes that emerged were “positive mobile-assisted learning environment,” 

“contribution to foreign language learning” and “negative experience.” These themes are interrelated and no 
particular theme is of higher value. Participants identified a number of their experiences and coping strategies. A 
quote for each theme is included below to support the interpretation. The first theme focused on the positive aspects 
of a mobile-assisted language learning environment. Many students, like the following participant, reported 
experiencing distinct advantages when learning via mobile phones:  

I think it is enjoyable because there was, as I said, a competitive [learning] environment. And the [the list of] 
top five rankings pops up, people compete [then]. I don’t get bored. (EG-5F).  

The second theme deals with the contribution to foreign language skills. More specifically, this theme explored 
how mobile-learning activities affected the foreign language learning process. One participant said:  

Table 4. Results of cognitive load scale assessment and t-test 
Group N 𝑿𝑿� SD t p 
Experimental 32 4.08 1.16 -4.191* .000 
Control 31 5.60 1.68   
*p<.01 

 
Figure 4. Themes and sub-categories with respect to students’ m-learning experience 
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Our writing [skills have] improved. As our vocabulary and grammar expanded, our writing [skills] 
has also improved naturally. We started to use more words, different words, not the same ones 
repeatedly. We started to use different grammars [a variety of language structures]. Not only [did we 
use] the active sentences but also the sentences in passive and with relative clauses. We did not improve 
only in writing [rather] we started to use them in speaking too. (EG-3-F). 

The negative experiences students had in the mobile assisted learning environment comprised the third theme. 
It encapsulates seven sub-themes from network connectivity to mobile phone addiction. One of the participants 
expressed his experience in the following quote: 

Apps which we can use outside the school help us more when they run offline. Because umm we cannot 
always access internet, so we have times when we don’t have any [network] connection. We cannot use 
online apps then. That’s why an offline app is more useful for us. [I mean] in those situations. 
[However,] in the classroom online apps are more helpful. (EG-7M) 

DISCUSSION AND CONCLUSIONS 
This study looked into how students are affected when learning in a mobile-assisted environment in terms of 

academic achievement, acceptance of mobile learning tools and cognitive load. Additionally, group interviews 
were conducted in order to probe and uncover the underlying beliefs of students towards mobile-assisted foreign 
language learning. 

Unlike most previous research on mobile learning, the present research took a holistic perspective on language 
learning in order to identify the effects of mobile learning tools on academic achievement - that is, the emphasis 
was on all four language skills. The results of quantitative data analysis for academic achievement showed that 
only students in the experimental group experienced a statistically significant gain in academic achievement, a 
finding which was further supported by a large effect. Importantly, these results were not affected by the 
participants’ field of study. It was also concluded that learning performance in a mobile-assisted environment did 
not vary by gender. This result is consistent with the results of Chung and Chang (2017). It is clear from these 
findings that the mobile-assisted learning environment has a significant positive effect on students’ academic 
achievement. This conclusion is supported by a number of past research, including work by  Bahrani (2011), Chen 
and Li (2010), Hsu, Hwang, and Chang (2013), Hwang, Huang, Shadiev, Ivić and Jakopec (2016), Hwang et al. 
(2014), Kim and Kim (2012), Lu and Yang (2018), Stockwell (2010), Sung, Chang, and Liu (2016), and Sung, Chang, 
and Yang (2015).  

A significant increase was observed in acceptance rate of the students in the experimental group, indicating that 
these students accepted mobile learning technologies significantly more than those in the control group following 
the intervention period. Students in the control group actually showed a slight decrease in their acceptance of 
mobile learning technologies. This may be due to the fact that students did not use their mobile devices in class for 
a period of six weeks. The increase in the MLTAS gain scores of students in the experimental group, however, may 
be due to the pleasure and usefulness they perceived in the mobile-assisted learning environment. A possible 
positive relation might be assumed between the increase in academic achievement and the acceptance rate of mobile 
learning tools. Liaw, Hatala, and Huang (2010) indicated that factors such as encouragement of learners’ autonomy 
and system functions that enrich interaction are predictive of acceptance of mobile learning technologies. When 
students enjoy using the mobile learning tools for retrieving online content and for gathering online resources they 
tend to keep using them. The more motivated the students are towards learning through mobile phones, the more 
likely for them to gain better academic achievements.  

To broadly understand the students’ cognitive load, students’ scores on the cognitive load scale were examined. 
It was found that students in the experimental group generally perceived a low level of mental effort when 
completing learning activities, whereas cognitive overload was reported by students in the control group. 
Integrating self-paced and teacher-based mobile activities turned language learning into a more engaging and 
interactive process. When students engaged in activities, the teacher monitored students’ learning and encouraged 
autonomous learning. This result corresponds with results of past studies which reported a decline in cognitive 
load of students in a mobile-assisted learning environment (Homer, Plass, & Blake, 2008; Klatzky, Wu, Shelton, & 
Stetten, 2008; Shadiev, Hwang, Huang, & Liu, 2015). This finding also contradicts results of prior studies which did 
not find a significant decrease in students’ cognitive load (Chu, 2014; Wong, Leahy, Marcus, & Sweller, 2012). One 
of the reasons why students who learned in the mobile-assisted language learning environment obtained favorable 
learning achievements with no cognitive overload may be activation of prior knowledge via mobile learning tools. 
Huang (2018), Kalyuga, Ayres, Chandler, and Sweller (2003), and Wong et al. (2012) indicated that students with 
low levels of prior knowledge may experience cognitive overload because of the large amount of simultaneous 
mental processing that is required under these conditions. Collaborative activities done in this study focused 
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heavily on newly created knowledge, thereby allowing students to reflect on areas where they had difficulties. 
Teacher-based collaborative activities may be especially effective at reducing the mental efforts students devoted 
since students shared experience and knowledge in order to complete these tasks. As in action learning sets, these 
kinds of activities can involve inquiry-oriented practice towards obtaining meaningful data, and may help reduce 
cognitive load, thereby allowing students to make effective learning decisions. Additionally, Salvetti and Bertagni 
(2016) concluded that activation of prior knowledge and learning by doing based on knowledge visualization via 
mobile learning tools can leave students with a profound and memorable experience. This knowledge visualization 
can help students reduce the mental effort involved in complex tasks, especially.  

The interview data yielded key information regarding the beliefs about the mobile language learning 
environment. The themes which emerged from this data included “positive mobile-assisted learning environment,” 
“contribution to foreign language learning” and “negative experience.” In a positive mobile-assisted learning 
environment, students can learn at their own pace and enjoy learning. Numerous studies support the finding that 
with regular and effective use of mobile learning tools, students are more likely to enjoy learning (Bahrani, 2011; 
Başoğlu & Akdemir, 2010; Fernandez-Lopez, Rodriguez-Fortiz, Rodriguez-Almendros, & Martinez-Segura, 2013; 
Gingerich & Lineweaver, 2014; Motiwalla, 2007; Rogers, 2011) and better perform in the subject (Fleischer, 2012; 
Hwang & Chang, 2015; Sung, Chang, & Liu, 2016; Sung, Chang, & Yang, 2015). Contribution to foreign language 
learning was another theme that emerged from the interview data. Based on the results of the interviews, reading, 
writing and listening were the most affected skills, respectively by the mobile learning environments. In similar 
studies, researchers found that mobile learning can help students improve their vocabulary and language structures 
(Bahrani, 2011; Chen & Chung, 2008; Huang, Yang, Chiang, & Su, 2016;  Stockwell, 2010; Sung, Chang, & Yang, 
2015), as well as their proficiency in the four major language skills (Bahrani, 2011; Chang & Hsu, 2011; Demouy & 
Kukulska-Hulme, 2010;  Kim, 2013; Wang & Smith, 2013). As for negative experiences, the main issues reported by 
students were problems with battery life, internet connection, operating system/processor speed, 
earphones/microphones, mobile application navigation and smartphone addiction. This result corresponds with 
studies showing that mobile learning activities can be affected negatively by technical problems involving battery 
life (Milutinovic et al., 2015; Rogers, 2011), internet connection problems (Farley et al., 2015; Godwin-Jones, 2011; 
Hanafi & Samsudin, 2012), operating system/processor speed (Farley et al., 2015; Rogers, 2011), 
earphone/microphone-based problems (Ally, 2013), mobile app navigation (Conejar & Kim, 2014; Milutinovic et 
al., 2015; Rogers, 2011) and smartphone addiction  (Griffiths, 2013; Hadlington, 2015; Hawi & Samaha, 2016; Ophir, 
Nass & Wagner, 2009; Samaha & Hawi, 2016). Recent studies exploring the effects of classroom mobile phone use 
on students’ academic achievement report that mobile phones can be distracting and information processing can 
be impeded if students text or post to social media in the classroom  (Calderwood, Ackerman & Conklin, 2014; 
Kuznekoff & Titsworth, 2013; Rogers, 2011; Unesco, 2012). For this reason, teachers are expected to check the 
students’ devices carefully before the activities and fix or replace a device when necessary in accordance with the 
requirements of the activity. To sum up, mobile learning technologies have clear benefits for language learning. A 
profound understanding of the nature of motivation and acceptance of technology in a mobile-assisted language 
learning environment can be used to enhance academic achievement. It is reasoned that the mobile-assisted 
learning environment has a positive effect on students’ acceptance, cognitive load and academic performance. 
When students enjoy using mobile learning tools, they tend to keep using them; and, the more students use these 
tools, the more likely they are to experience academic gains. As long as the language learning environment offers 
equal access to every student regardless of ability and flexible learning opportunities, students are expected to 
perform better academically. Consequently, germane cognitive load increases since students are more motivated 
to participate in activities and as it is easier for the teacher to provide feedback via mobile learning tools. The 
findings of this study are helpful to those teachers who intend to design a mobile-assisted language learning 
environment and to those researchers who have been working on the effects of mobile learning tools on foreign 
language learning. In the meantime, since this study focuses primarily on how EFL university students’ language 
skills are affected in a mobile-assisted learning environment, it is worth investigating the effects of similar learning 
environments on other subjects with younger age groups. 

LIMITATIONS 
Some limitations of the current work are worth mentioning. First, the study depended on the validity of the 

data collected from 63 EFL students during the spring semester in 2015-2016 academic year. The relatively small 
sample size may have underpowered some of the analysis. Another limitation was the fact that, only Android and 
IOS based freeware applications were used in this study. Future research will be needed to replicate these results 
using other operating systems and applications. Finally, this study is limited by the speed of internet connection 
provided by the institution. Unstable or slow network connection might have delayed task completion and 
motivation. 
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