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Abstract—Covid-19 pandemic has forced online classes to be conducted mostly without proper introduction
and preparation. This shift also made teachers and students gradually accustomed to independent learning.
Several mobile applications have been developed for foreign language learning. However, only few Android
applications were developed for non-linguistic courses offered by foreign language departments at the
university level. The effectiveness of such an application to improve students’ learning in universities,
therefore, has not been conducted. This article reports the finding of a quasi-experimental research on the
effect of using an Android application tailored for Research Method for Applied Linguistics students at an
English department on their mastery of the course. The research data were collected through tests and a
documentary study and calculated using ANCOVA statistical calculation. With the course mastery as the
dependent variable, the use of Android application as the independent variable, and reading skills as
covariates, the research revealed that the use of Android Learning Application significantly improves the EFL
students’ mastery of Research Methods for Applied Linguistics course. Further researchers are suggested to
study the effect of the use of Android learning application on EFL students’ mastery of a non-language course
with significantly different students’ levels of reading skills.

Index Terms—mobile learning, autonomous learning, android learning application, learning mastery, EFL
students

|. INTRODUCTION

Covid-19 pandemic has affected various aspects of education. Many countries, including Indonesia, have
implemented lockdown policy in 2020-2021. Consequently, many classrooms were closed. According to UNESCO
(2021), 1.6 billion students and youth were affected by the pandemic. University learning has also been impacted by the
pandemic (Ghazal et al., 2022). This situation required a solution. As one of the solutions, universities have switched to
online learning to avoid direct contact between students and teachers, thereby preventing the spread of COVID-19.
Online learning is an umbrella term for several concepts, including the use of learning management system (LMS)
which is useful to maintain students’ involvement in education (Alturki & Aldraiweesh, 2021). LMS makes students
more flexible during the pandemic and in the future (Raza et al., 2021). LMS requires teachers’ and students’ familiarity
with the environment. Those who are not ready would also use virtual meeting applications, such as Zoom and Google
Meet (Wiyono et al., 2021).

However, such a platform causes zoom fatigue or mental and physical exhaustion after virtual meetings (Fosslien &
Duffy, 2020). Prolonged intense stare at the monitor caused this exhaustion (Bailenson, 2020) and the occasional
inappropriate size of the shared materials (Morris, 2020). In addition, objects visible and improper words in the chat box
may become a distraction (Fosslien & Duffy, 2020; Wiederhold, 2020). In such a situation, a supplemental application,
which is more practical than LMS and virtual class meetings, needs to be developed, and its effectiveness assessed.

One more flexible supplemental application is the mobile phone application. Many studies have been conducted to
study or develop a single medium for learning English using a mobile phone (e.g., Ally & Samaka, 2013; Cavus &
Ibrahim, 2009; Rohani et al., 2019; Thornton & Houser, 2005). Research by Oz (2015) also proved English teachers’
high interest in using cellphones or tablets for English learning. At the institutional level (Polinema), research by
Rohani et al. (2019) resulted in an output of self-learning Android applications for Polinema students, which has also
been proven effective. The effectiveness of mobile phones as a medium for learning English as a foreign language has
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been widely proven by Sandberg et al. (2011). Hamdani (2013) mentions the benefits of using mobile devices to
improve higher-order thinking skills.

Android phones are among the most popular types of mobile phone. Profit companies have developed several
learning applications for Android. Such applications include Duolingo, Busuu, Rosetta Store, and Memrise. They have
been proven to be beneficial for English language learning during the pandemic. The applications are said to improve
students’ language skills, motivation, and confidence (Mubarok et al., 2021). Yudhiantara (2017) found that students
had positive perceptions and attitudes toward using mobile phones to support classroom activities, including reading e-
books, playing audio and video, and opening offline dictionaries. Although such an application is interesting, one
drawback for the students is that it has been developed without considering their course contents.

The use of a mobile learning tool and online learning means partially or wholly activating independent learning. The
use of technology for self-learning has been studied and proven effective. Benson (2007) and Smith (2009) have
mentioned the effectiveness of independent or autonomous learning. Previous research in Indonesia by Kweldju (1998)
also found the same result.

Some research has also revealed that online learning is useful for elementary school-to-university teaching programs.
For example, Ghazal et al. (2022) found that university students prefer online learning, especially for remedial and free
materials. Suparjan and Ismiyani (2002) revealed that Google Classroom improves elementary schoolteachers’
motivation to teach.

The use of mobile phones for language learning has attracted the attention of many researchers. Thornton and Houser
(2005) and Cavus and Ibrahim (2009) provide two examples of research in this field. Mobile phones with various
features can be used to enhance learning. Automatic speech recognition (ASR) is beneficial for foreign language
learners to improve their pronunciation and intonation, as studied by Bain et al. (2002), Chiu et al. (2007), Golonka et al.
(2014), and Shadiev et al. (2016). The last is a study conducted by Rohani et al. (2018) in designing a mobile learning
application for independent English learning using mobile phones and applying ASR.

None of the studies reviewed above examined the use of a mobile phone application to improve students” mastery of
non-linguistic topics, such as research method topics, discussed in a foreign language program. This study aimed to find
empirical proof of whether an Android application specifically designed as a tool to learn extra learning material can
help university students majoring in English improve their mastery of Research Method for Applied Linguistics course
content. As the review of the literature suggests that reading affects learning, this study also includes reading skill as a
covariant. Thus, this research is to answer whether the use of an android application significantly improves students’
mastery of Research Method for Applied Linguistics course.

The present study attempts to address a gap in research on the effect of Android applications on EFL students’
mastery of non-English courses. In doing so, it contributes importantly. First, it extends the limited research on the
understanding of the effect of Android applications containing texts and video files in English, on EFL Students’
mastery of non-English courses. This study was among the first to examine the use of an Android application by
English students to support non-English courses.

The rest of this article is organized as follows: the review of related literature is presented in Section 2, and the
research method is outlined in Section 3. Section 4 describes the findings, including the ANCOVA statistical analysis of
the effect of using the Android application on the Research Method for Applied Linguistics score improvement of the
English Department students of the State Polytechnic of Malang, Indonesia. The next section discusses the findings.
Finally, the conclusions are presented in Section 6.

Il. LITERATURE REVIEW

A. Self-Learning (Autonomous Learning)

Learning using a mobile Android application involves independent learning. Independent learning, also called self-
learning and autonomous learning, was promoted first in 1975 by Disick (1975). Autonomous learning is a learning
approach that offers students a free choice for four dimensions: goals, time, methods, and learning content (Disick,
1975). This level of learning independence varies and does not have to cover all dimensions; it can also be adjusted
according to students’ condition.

In line with Disick, Benson (2007) defines autonomy as the capacity to take charge of, take responsibility for, or
control over, students’ learning. Autonomy also includes the abilities and attitudes of the learners who adjust to the
degree of autonomy. Likewise, Holec in Smith (2008) highlights learners’ autonomy as their ability to control or
organize their learning, including goals, materials, syllabi, methods or techniques, time and place, and evaluation
procedures. This is directed more towards the learning circuit. This is known as the total application of self-learning.
However, self-learning does not have to be total because it can be adjusted to the conditions and needs of learners.

Benson (2007) and Smith (2009) have mentioned the effectiveness of independent or autonomous learning. Previous
research in Indonesia by Kweldju (1998) found the same. However, cultural constraints are obstacles to the
implementation of autonomous learning in Indonesia (Dardjowidjojo, 2001). Thus, it is necessary to adjust the
application of independent learning.
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Some studies have shown that autonomous learning has a significant positive impact on learning. Hockings et al.
(2018) demonstrated an increase in higher levels of extending and applying skills, where students’ skills in using
learned knowledge and exploration skills are increasing. Cukurova et al. (2017) also proved the effectiveness of
independent learning in improving students’ ability to understand and apply the learned knowledge in everyday life.

B. Mobile Learning

Learning using mobile application can be categorized into mobile learning. Mobile learning itself can be interpreted
as learning using mobile media or learning done by mobile learners (Kukulska-Hulme, 2009). Qiu (2019) summarizes
that mobile learning is an extension of digital learning where students independently get information and learning
resources and learn anytime and anywhere using a miniature of mobile computer and mobile internet technology.

The development of learning media based on mobile learning is rapid and the use of mobile learning media should
accommodate learners’ interests. Mobile phones are the most practical and cost effective (Molnar, 2014). Mobile
phones are widely used for many purposes, especially for independent and self-directed learning.

The widespread use of mobile devices in recent years has given rise to the acronym MALL (Mobile -assisted
language learning). This term reminds ones of CALL (computer assisted language learning). MALL and CALL share
common feature of using information technology tools. However, in MALL continuity or spontaneity of access is better
accommodated students can use their mobile gadgets across various contexts of time and place and, therefore, enable
new ways of learning (Kukulska-Hulme & Shields, 2008).

Learners’ mobility impacts the ever-changing learning environment. However, mobile technology is only one of the
learning technologies. Therefore, how to fit this technology into educational interaction is important (Kukulska-Hulme
et al., 2009). Self-learning tailored to the needs of students must accommodate their needs, including the need to
improve the four components of language: vocabulary, grammar, pronunciation, and cultural understanding. Thus, the
developed mobile learning media can use updated features, such as automatic speech recognition (ASR) to display the
pronunciation of one word or phrase, correct the intonation of one sentence, and assess learners’ recorded voice results.
The effectiveness of ASR has also been proven in numerous studies (e.g., Bain et al., 2002; Neri et al., 2003).

New learning methods have been made possible by mobile technologies. The efficiency of concept mapping
combined with Short Message Service (SMS) for EFL learners’ vocabulary learning was examined by the researcher.
The test scores showed that the idea mapping group greatly outperformed the random group on the translation portion
after receiving English vocabulary courses through SMS (Chen & Chung, 2008).

C. Android Learning Application

Publications on Android learning applications can be seen in journals starting at least in 2010-s. Around the time, it
was still a new field (Li et al., 2014). The development of the use of learning media based on mobile learning is rapid,
and the use of mobile learning media should accommodate the interests of learners, including visually impaired students
(Azmi et al., 2017).

Hanafi and Samsudin (2012) found that mobile learning application was useful and inexpensive for undergraduate
students and at the time Internet connection was still a problem in Malaysia. Mobile phone learning applications are the
most practical, in addition to their cost-effective nature (Molnar, 2014). Therefore, many applications have been
developed for various formal learning levels and fields.

Reports on Android application for university students of foreign language department have been published. Some
applications are commercially built, while others are developed by individual universities or study programs for their
students’ needs. Currently, there are over fifty commercial mobile phone applications available on the market. Heil et al.
(2016) reviewed 55 mobile applications for language learnings and found that they tended to teach isolated vocabulary
units, with minimal adaptation to address students’ individual skills, and they also did not provide corrective feedback.

Gangaiamaran and Pasupathi (2017) reviewed 28 mobile applications for second language learning developed for
primary, secondary, and tertiary levels. They classified the mobile application into applications for primary school
learners, secondary school learners and tertiary level learners. This classification should help students in choosing the
appropriate applications.

To get a better suited mobile learning application, some developers or institutions have developed their own mobile
applications. Android learning applications have been developed for the learning of English and other languages, for
examples, for Japanese language (Kurniawan & Novita, 2019) for Germany (Friedl et al., 2020), and for Arabic (Suheri,
2021). However, no foreign language department has developed an Android Learning Application for non-language
courses taught in the department. This research is to fill the blank.

D. Mobile Learning Application Effectiveness

Mobile android applications have been reported to help improve students’ scores and skills. There has been some
research on the effect of using android application to improve university students’ scores. Ningsih and Adesti (2020)
found that Android application can improve the students’ scores of Learning Strategy course. A study by Ulfa et al.
(2017) revealed that mobile based learning application use improves senior school students’ creativity and cognitive
achievement.
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Mobile applications are also reported to have been able to improve students’ language skills or mastery.
Gangaiamaran and Pasupathi (2017) reported that integration of mobile learning application materials into the second
language reading course affected positively the students’ reading skills at low-level of the learning process. Further,
they found that the applications improve listening skills better than other language skills. Al-Jarf (2022), for example,
found that mobile application can help improve students’ reading comprehension, literary appreciation, and text
analysis skills.

Nalliveettil and Alenazi (2016) found that all English teachers and most of undergraduate students thought that
mobile phones could improve students’ ability to learn English language. In addition, students generally also have
positive attitudes towards mobile English language learning applications (Cheng & Kim, 2019). However, it is
necessary to realize that mobile applications are relatively new learning foreign language format, and it is good as an
additional way of learning (Kruchinin & Bagrova, 2020). Arifin et al. (2020) also conducted the research, and the result
showed that the use of Android-based application devices can improve students ‘ability to pronounce words using
English in the category of Enough, Good, as for the factors that can increase students’ abilities because Android-based
applications can practice more often and can distinguish each word, Students can understand words and can find out
errors in pronunciation. Abbas and Fathira (2021) also stated that android mobile application improves students’
pronunciation. The students’ difficulty pronouncing words with the -ed ending inspired the conduct of this study. The
researchers attempted to integrate the application on learning media in the modern technological age to address the issue.
The goal of the study is to identify the factors that contribute to improvement in students’ pronunciation issues by using
an Android application.

I1l. METHOD

A. Research Design

The design of this study was a control group pre-test post-test quasi-experimental research with samples comprising
two intact classes taking the Research Method for Applied Linguistic course at the English Department of State
Polytechnic of Malang in the second semester of 2021. The English Department comprises English for Business and
Professional Communication Study Program and English for Tourism Industry Study Program which teach the same
course content for Research Method for Applied Linguistics. The first class was from the first study program, assigned
to the treatment as the experimental group. The other class, from the second study program, was the control group. Both
groups joined online classes via Zoom cloud meeting platform. The experimental group was assigned to study the
additional course material using the RM Android application. The control group was assigned to study the PDF
materials provided.

A pre-test was administered before the treatment and a post-test, the same as the pre-test, was administered after the
treatment. The score difference between the post-test and pre-test scores was the mastery improvement.

Before the experiment was conducted, the researchers obtained the subjects’ reading skills scores from the available
documents (records of students’ scores of the previous semesters). Then, the means of the experimental and control
groups’ mastery improvement were compared by considering the scores in reading skills.

In this research, the use of an android application is not the only activity. The main activity is the regular teaching
and learning program. The use of an application cannot substitute the ordinary learning (Kruchinin & Bagrova, 2021).

B. Research Variables

Following the description above, the research variables were identified as follows. The use of supplementary learning
materials is the treatment or independent variable. The RM Android application was used for the experimental group
and PDF learning materials were used for the control group. The data type was nominal or categorical. This was also
known as a factor. The Research Method for Applied Linguistics mastery improvement was the dependent variable, of
which the data type was quantitative (continuous). Students’ reading skills were the control variable, quantitative or
continuous in terms of data type. The inclusion of reading skills as a mediating variable was motivated by previous
research findings, which revealed that reading skills may affect learning (Imran, 2016; Anggraini, 2017).

C. Research Subjects

The research subjects were two intact classes taking the Research Method for Applied Linguistic course at the
English Department of State Polytechnic of Malang in the second semester of 2021. The first class was assigned to the
treatment as the experimental group, and the other class was the control group.

D. Data Collection

A test was used as an instrument to collect the mastery improvement data. The test was a mastery test for the research
method course content administered at the beginning of the research period (pre-test) and the end of the research period
(post-test). This test was developed primarily based on the course content, considering content validity. The test
comprised 24 items, of which 21 were multiple-choice items and three were short answer types. Considering the types,
the test set was reliable as it was an objective test. For the reading skill scores, the researchers obtained the subjects’
scores of the course from the previous semester.
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Data collection and analysis were carried out as follows. First, a pre-test was administered. Then, the treatment was
given to the subjects. The experimental group attended regular class meetings and was given a treatment, namely an
assignment of learning independently using the android mobile learning application that has been designed. The control
group also attended regular class sessions and was assigned to learning independently using conventional handouts,
which were converted into PDF documents. The materials given to the control group were the same as the materials in
the android application, but no video materials were given. After that, post-tests were administered to the two groups.
The pre-test and post-test were the same tests.

The post-test result was taken as the students’ mastery of the materials. And the mastery improvement was the
difference between the post-test scores and the pre-test scores. In addition, another variable, namely reading skills, was
controlled to ensure that the mastery improvement, if any, was the effect of the Android learning application.

The android application was developed in the previous semester. It could be accessed and downloaded from
https://bit.ly/aplikasiresearchmethodologyforappliedlinguistic. When launched, it shows the topics of the course from
which subjects can select to study. The learning material and exercise options are presented when students click each
topic. Accessible materials in the application are also supplied as video clips, PDF documents, and Microsoft Office
PowerPoint files.

In ‘Learning Materials’ section, the pdf files and links to YouTube are visible. In ‘Practices’ section, subjects can
work on the exercises in multiple-choice, true-false, and matching exercises. After working on the activity, they can
directly get information if their answers are right or wrong. It is important to note, however, that not all topics provide
exercises because some topics only explain and give practical tips.

If the subjects reach the last question and have completed all the items, they should touch the ‘FINISH’ button. After
that, an information box will pop up to confirm whether the students agree to submit all answers. After selecting the
‘CONFIRM?” button, the students will see their exercise scores. To exit the question practice session, students select the
‘BACK TO HOME" button to return them to the Home Page.

The Android application ‘Research Method for Applied Linguistic’ could be managed by lecturers who teach courses
or an administrator. The contents can be adjusted and changed. The settings can be accessed through https://polinema-
english-club.com/research-methodology.

E. Data Analysis
From the description in 3.1, the variables and the data type were recognized. It can be summarized in Table 1 below.

TABLE 1
RESEARCH VARIABLES AND DATA TYPES

Variables Name Data type

Y — dependent variable (response Research Method mastery Quantitative/continuous
variable) improvement
X1 - independent variable The use of the RM Android Categorical
(treatment/factor) application

X2— independent variable (covariate) Reading skills Quantitative/continuous

Based on the nature of the variables above and the purpose of the research, i.e. to see the difference in the group
means, the statistical analysis suitable for the calculation was ANCOVA. It combines the mean difference test and
regression. It is used to see whether a treatment to an independent variable affects the dependent variable by considering
the covariate variable (or also known control variable). The data for the dependent and control variables are quantitative
and the data for the independent are nominal qualitative ones.

Essentially, ANCOVA adjusts the mastery improvement for the initial difference in students’ reading skills and
compares the adjusted values for differences in reading skills. Thus, it is used to see whether the first independent
variable (X1) affects the dependent variable when the covariate (X2) is constant. Concerning the present research where
intact groups were used, analysis of covariance can still be used, but the result must be interpreted with caution (Gay,
1992). The data of this research were statistically analyzed using SPSS Ver 26.

IV. RESULTS

The following presents the finding of the study and discussion.

A. Finding
The descriptive statistic can be seen in Table 2 below.
TABLE 2

DESCRIPTIVE STATISTIC
Descriptive Statistics

Group Mean Std. Deviation N
Android 27.9642 15.10261 38
Control 18.9409 6.61901 33

Total 23.7703 12.69380 71
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The table above shows that the mean of the mastery improvement achieved by the experimental group (Android
group) is 27.96 with a standard variation of 15.10. The mean of the mastery improvement for the control group is 18.94,
with the standard deviation being 6.62. The mastery improvement of the first group is more varied than the second
group. In terms of the standard deviation, it seems the control group is better since the subjects’ mastery is more evenly
distributed. In terms of the means, the experimental group is higher than the control group. This calculation, however, is
not adjusted with the reading skills. As mentioned above, some studies have proved that reading skills influence score
improvement. It might be true, especially for this current experiment, as the treatment required students to read the
material outside the class meeting. To see whether the means of the experimental group are significantly higher after
their reading skills are considered, see Table 3 below.

TABLE 3
TESTS OF BETWEEN-SUBJECTS EFFECTS
DEPENDENT VARIABLE: SCORE IMPROVEMENT

Type 111 Sum of Partial Eta
Source Squares df  Mean Square F Sig. Squared
Corrected Model 1438.822* 2 719.411 4971 .010 128
Intercept 938.048 1 938.048 6.482 .013 .087
Reading Skills .785 1 .785 .005 941 .000
Use of Android App 1210.472 1 1210.472 8.365 .005 110
Error 9840.463 68 144,713
Total 51396.152 71
Corrected Total 11279.285 70

a. R Squared =.128 (Adjusted R Squared = .102)

The above table shows that the reading score means of the two groups are not significantly different (with the
significant level of 0.941 or higher than 0.05). It can be said that in this study the group has the same level of reading
skills. Therefore, as they are the same, this variable can be seen as a control variable. It means that the subjects’ reading
skills do not affect their score improvement in this study.

Further, the mean of score improvement of the experimental group is significantly higher than that of the control
group with a significance level of 0.005. Thus, it can be stated that the use of the RM Android application can improve
the subjects’ score improvement in Research Method for Applied Linguistic course. However, it only accounts for 11%
of the variability of the score improvement. The rest was influenced by other factors that were not observed.

B. Discussion

From the finding presented above, it is known that the score improvement in the Research Method for Applied
Linguistics course of the experimental group using the RM Android application is significantly high. This difference is
not caused by reading skills but influenced by the android application use. However, this finding should be interpreted
with caution regarding the influence of reading skills. Based on the literature reviewed, reading skills influence score
improvement. It cannot be stated here that reading skills do not affect score improvement in Research Method for
Applied Linguistics course because the reading skill scores of the samples do not vary. As intact classes, the two groups
cannot be randomized. As they sit in the same semester, they have passed the Reading Skills course, which might cause
them to have similar reading skill levels. Using subjects with more varied their reading skills would clarify whether
reading skills variability influences the variability of the Research Method for Applied Linguistics score improvement.

The finding revealed that the use of Research Method Android application improves Research Method score, and this
aligns with several claims and previous research. The first, it is in line with the claim by Dale (1969) stating that
learning with more realistic media, like audio-visual and interesting images, will make learning materials easier to
understand and the result stays longer.

The current research observes the impact of using a mobile application on the EFL students’ mastery of non-English
content. The finding, thus, also supports previous research findings, e.g., the one by Qiu (2019), stating that mobile
application can improve students’ mastery of learning materials of non-language contents. Finally, this study answers
Rosidah et al. (2021) calling for research on the development of Android-based mobile learning media to improve
students’ scientific literacy. The finding proves that android-based mobile learning media can improve student’s
scientific literacy.

V. CONCLUSION AND SUGGESTION

In concluding this research finding, it is necessary to take some caution as the subject groups are intact groups with
no randomization. This may make the subjects’ reading skills are not significantly different between the experimental
group and control group.

The first research question can be answered that the use of an android application can improve students’ score
improvement in Research Method for Applied Linguistics course. This conclusion can be drawn confidently since the
control variable, i.e., reading skills, are kept constant across the groups. The second question can be answered that
students’ reading skills do not affect score improvement significantly. However, this conclusion is valid only for this
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research as the groups are not randomized. Randomization would give possibility for the groups to have varied reading
skills.

Based on the above findings, one suggestion is offered to the next researchers with a similar topic. First, the
researchers are suggested to have true experimental research to see whether reading skills significantly influence the
score improvement of the students when they use Android application for their Research Method for Applied
Linguistics course.
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