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Abstract—The purpose of this research is to investigate factors affecting 
Indonesian pre-service teachers’ (PSTs) teachers’ use of m-learning 
management systems (m-LMS) in higher education. The difference regarding 
the use of m-LMS based on some demographic information namely gender, 
university, year in university, and age are also reported as well as gaining an in-
depth understanding of the use of m-LMS in Indonesian universities. To 
achieve this, two approaches, quantitative and qualitative, were applied. First, 
we developed and distributed a survey instrument to 210 PSTs in history 
education based on the technology acceptance model (TAM). In addition, we 
interviewed 7 of them to obtain an in-depth understanding of the use of m-
learning in their learning. Some statistical calculations were presented such as 
mean, standard deviation, Cronbach’s alpha, t-test, and ANOVA. Findings 
suggest that PSTs’ use m-LMS are related to their perceived usefulness and 
perceived ease of use, subjective norm and attitudes self-efficacy and 
supporting condition. From these results, we suggest that teacher educators 
target these factors within teacher development training programs in preparing 
PSTs for successful integration of m-LMS.  

Keywords—M-LMS, PSTs, learning, TAM 

1 Introduction 

M-learning is a trend in educational technology enabling a rapid change in learning 
because of the fast development of mobile technologies [1]. M-learning is defined as a 
new kind of learning that is encouraged by mobile devices that include the current 
technology of communication and data sharing [2]. The trend of m-learning helps 
students enjoy a personal-customized learning on mobile devices. Recently, many 
new mobile services have been integrated into mobile technologies into educational 
systems [2].  
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As m-learning evolves, the establishment of applications that can be integrated 
with mobile devices including the m-learning system (m-LMS) is widely-used [3]. 
The m-LMS are defined as a way of m-learning tools providing faculty and student an 
online platform to courses regardless of time and location. Even though m-LMS 
facilitate tools for PSTs to link with their mobile devices for learning, limited studies 
were conducted regarding factors affecting the use of m-LMS, especially in 
developing countries.  

Facilitating university students with m-LMS does not automatically address the 
actual use. They possibly have various perceptions of the system. Therefore, this 
study was conducted to investigate factors affecting Indonesian PSTs’ use of m-
learning in higher education. It also aimed to inform the difference regarding the use 
of m-LMS based on gender, university, year in university, and age. To support the 
survey data, we interviewed 7 PSTs to gain an in-depth understanding of the use of m-
LMS in Indonesian universities. We chose Indonesia since this developing country is 
one of the most users of mobile devices with high rate of mobile devices penetration.  

2 Literature Review 

2.1 Theories of technology adoption 

Some frameworks have been established to examine users’ intention to use and 
actual use of new technologies in education such as the Technology Acceptance 
Model (TAM) [4], theory of planned behavior [5], and innovation diffusion theory 
[6]. Among the proposed models, TAM has become became a very important model 
to understand factors predicting human behavior on potential technology acceptance 
[7]. TAM has its focus on the perceived usefulness and perceived ease of use. It was 
originally examined the use of technology in some domains of economic business and 
proved to become reliable to predict such as online shopping [8] or e-commerce [9]. 

2.2 Technology adoption in educational settings  

Even though TAM originally aimed to explain technology adoption by users in 
economics, it has been further use as an investigation tool for educational purposes 
[10, 11]. Among several previous studies which have applied TAM or its extended 
model in adoption of technology in education, many researchers have focused on the 
adoption of mobile learning in teaching or learning processes [12] and learning 
management systems [10]. However, the researches facilitate the readers with insights 
understanding into the factors that may affect the adoption of m-LMS [13, 14]. 
Moreover, not many of them informed the use of TAM in a descriptive way or 
reported differences based on demographic information regarding the use of m-LMS 
in education as well as exhibited qualitative analysis on the TAM application 
measuring the adoption m-LMS in education.  
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2.3 Adoption of m-LMS in higher education 

Even though many previous studies applied TAM to examine the adoption of e-
learning and mobile learning; few studies were conducted to examine the adoption of 
m-LMS in higher education. M-LMS which is defined as a software application to set 
administration, documenting, tracking, reporting, and addressing educational courses 
and training programs [13, 14]. The learning management system is established 
directly from e-Learning. The m-LMS in this study are Moodle to Edmodo which 
used by PSTs in two Indonesian universities.  

3 Method 

In this study, we informed the descriptive statistics of a survey investigating factors 
affecting Indonesian PSTs’ use of m-LMS in higher education. We also informed the 
difference regarding the use of m-LMS based on some demographic information 
namely gender, university, year in university, and age. To support the survey data, we 
interviewed 7 PSTs to gain an in-depth understanding of the use of m-LMS in 
Indonesian universities.  

3.1 Instrumentation 

Quantitatively, the instrument for the survey includes two sections. Part 1 consists 
of a nominal scale to recognize respondents’ demographic information. Meanwhile, 
part 2 aims to examine respondents’ factors affecting the use of m-LMS. The part 2 
instrument was modified from the original scales of TAM [4] and other relevant 
studies [12, 13]. To make sure that the instrument fits the setting of m-LMS, changes 
in wordings were made for the easiness of the instrument’s interpretation and 
understanding. Three experts of educational technologies were involved in the 
discussion as part of content validity in developing the instrument [15]. The 
instrument was translated involving two sworn translators from English to Indonesian 
and from Indonesian to English which is also called back translation [16]. To 
strengthen its validity, the survey instrument was pre-tested to 73 PSTs. The analysis 
of the pre-test or pilot test was conducted through factor analysis and Cronbach’s 
alpha. From the results, 21 indicators were listed for the main data collection. A 7-
point Likert scale, with 1 being the lowest score (strongly disagree) and 7 being the 
highest (strongly agree), was used to examine respondents’ responses. 

In the qualitative approach, semi-structured interview questions were developed. 
Experts in areas of educational technology were invited to discuss the questions first 
draft to establish the validity [17]. Questions for the interview of the PSTs included 10 
items established from the analysis results of the quantitative data. Because the 
interviews were semi-structured based on the analysis of the quantitative phase and 
conversational in nature, the wording could be different from one interview to the 
other interviews, but all respondents were requested to have responses to similar 
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topics. The questions were translated into Indonesian discussed by the two sworn 
translators.  

3.2 Sampling and data collection  

An online survey instrument was shared with PSTs in history education in two 
public universities in Indonesian from Mei to July 2019. We masked the names of the 
university to become University 1 and University 2 as part of the research ethic. To 
determine the sample of the survey, we used *G power that results in minimal 
numbers of 127 respondents for 6 variables involved in this study. However, we 
managed to obtain 210 measurable responses (100 males and 110 females). 144 
respondents are from University 1 and 66 respondents from University 2. Besides, 74 
respondents’ ages are from 17 to 19 years old while 50 respondents are from 19 to 22 
years old and 86 of them are above 22 years old. From the year in university, 66 PSTs 
are 1st year students, 86 respondents in the 2nd year, 40 respondents in the 3rd year, 
and 18 respondents in the 4th year.  

Convenience sampling is considered an appropriate method for the descriptive mix 
method [16]. We chose it by asking the survey respondents who were willing to 
participate in the interview sessions. Finally, seven participants agreed to participate 
in this study by filling in the form in the survey questionnaire. They were invited 
through phone calls and personal messages to attend the interview. Using a 
smartphone as the recording tool, the interview was conducted in an office room of 
one of the two universities. We reward the interviewees for their willingness to attend 
the interview.  

3.3 Data analysis 

The data that was collected through Google form was transferred to Microsoft 
excel. The preparation was done by assessing outliers, missing data, and histograms 
[18]. As the data has been through the process of screening, the analysis was 
conducted by calculating Mean and Standard deviation for the descriptive analysis. 
Cronbach’s alpha was used to understand the reliability of each variable. Further, t-
test, and ANOVA were applied to measure the difference between demographic 
information regarding the use of m-LMS. SPSS 23 was used for the qualitative data 
analysis. 

In the qualitative phase, the researcher analyzed the data by using within- and 
across-case analysis [16]. Within-case analysis in qualitative culture is a deep 
exploration of a case, as a stand-alone object including attachment to a certain case 
with a particular case to know how the processes happened and revealed in that study 
meanwhile cross-case analysis is used or implemented in a study as the analysis is 
a case. We manually transcribed the data and compiled the typed transcription. We 
read and re-read the transcripts in order to highlight and examine for connections and 
redundancies using Microsoft word’s review feature. The coding process was further 
done for the highlighted texts through Macros as the coding tool attached in Microsoft 
word [19]. To establish the trustworthiness of the study, triangulation, member 
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checking, and reflexivity to strengthen the trustworthiness were taken to ensure the 
trustworthiness of the data collected [16, 20].  

4 Findings 

4.1 Quantitative  

In elaborating on the results of the study, descriptive statistics in terms of mean 
(M), standard deviation (SD), and Cronbach’s alpha are reported. As seen in Table1 
of this study, all variables and indicators have means of above 5 which can be defined 
as satisfactory which the measurement of the Likert scale range from 1 (strongly 
disagree) to 7 (strongly agree) attitudes gained the highest mean (M = 5.495; SD = 
.999). Meanwhile, the lowest variable mean is the use of m-LMS (M = 5.137; SD = 
1.062). As per indicator, AT 1 obtains the highest mean (M = 5.571; SD = 1.156) 
while the lowest means is informed for USE 2 (M = 5.105; SD = 1.213). The 
Cronbach’s alpha values of the final results of the analysis also exceed the threshold 
value of .70 in which the values range from .874 to .925. The complete report of the 
statistical descriptive values is shown in Table 1 below. 

Table 1.  Mean, SD, and Cronbach’s alpha 

Variables M  SD α Indicators  M SD 
Perceived usefulness 5.416 1.006 .889 PU1 5.314 1.185 
     PU2 5.495 1.055 
     PU3 5.438 1.097 
Perceived ease of use 5.263 1.092 .912 PEU1 5.362 1.116 
     PEU2 5.238 1.120 
     PEU3 5.191 1.306 
Subjective norm 5.349 1.042 .904 SN1 5.391 1.210 
     SN2 5.267 1.109 
     SN3 5.391 1.094 
Attitudes  5.495 .999 .888 AT1 5.571 1.156 
     AT2 5.448 1.071 
     AT3 5.467 1.090 
Supporting condition 5.425 . 983 .865 SC1 5.391 1.049 
     SC2 5.438 1.089 
     SC3 5.448 1.182 
Self-efficacy  5.349 1.029 .925 SE1 5.438 1.062 
     SE2 5.314 1.092 
     SE3 5.295 1.157 
Use of m-LMS 5.137 1.062 .874 USE1 5.133 1.268 
     USE2 5.105 1.213 
     USE3 5.171 1.076 

 
Besides the descriptive statistics reports, the current study also informs whether the 

demographic information (gender, university, age, and year in university) differs in 
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regard to the use of m-LMS. The t-test was used to examine the difference of the use 
of m-LMS in terms of gender and university while ANOVA was applied to assess the 
difference regarding years in university and age. Table 2 shows the results of the t-test 
informing that a significant difference emerges in regard to the use of m-LMS in 
terms of gender (t = 2.595; p < .05). However, no significant differences is found for 
the use of m-LMS based on the university (t = 1.593; p > .05). The ANOVA test 
exhibits that no significant difference is found based on years in university (F = .995; 
p >.005) in relation to the use of m-LMS. However, a significant difference emerged 
based on age (F = 13.846; p >.005).  

4.2 Qualitative  

Perceived usefulness and perceived ease of use: The interview results reinforced 
the survey findings. The codes in the interview data were merged to establish three 
themes for perceived usefulness and perceived ease of use: Value for effective 
learning and easy to use but difficult to integrate within lessons. 

Value for effective learning: The interview informed that the improvement of 
students’ learning was the most frequently cited reason to use m-LMS. All 7 
interviewees mentioned that they used m-LMS in their learning due to its benefits. 
They perceived the use of m-LMS as a suporting way to communicate in the 
classroom and to have them be more involved into varied learning experiences and 
extended time for learning. For instance, one of the PSTs had her comment,  

“m-LMS enhances learning by facilitating some types of learning 
opportunities for us. We can utilize m-LMS to link with friends and 

lecturers outside the classroom and to have other learning environments into 
the classroom.” 

Similarly, another PST stated in the interview that she thinks that m-LMS is a great 
way to build communication in the classroom and have students more involved. They 
also highlighted that m-LMS technologies are appropriate tools to help explain 
learning concepts better and cater to the needs of different learning styles they have. 
For instance, one of the interviewees mentioned that m-LMS can visually elaborate 
concepts which would be good for them because they tend to be more visual learners. 

Easy to use: Almost all (n =7) of the PSTs felt that m-LMS are easy to operate. 
They also informed that technology can better the efficiency of their work. 

“I am more than open to using the technology in my learning because 
these technologies let things be easier and it can save our time in learning, a 

very efficient way to learn.” 
Difficult to integrate within lessons: Although the PSTs felt very confident using 

m-LMS technologies, they believed that it requires more effort for their lecturers or 
professors to come up with new ideas that have been already available. Most of them 
believed that it might be challenging for them. One of the PSTs stated that he ever 
once proposed to his lecturers that a new fresh idea should be implemented for the use 
of m-LMS in their lectures so that it can decrease the feeling of “bored” for the 
repeating tasks in the m-LMS. 
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Subjective norm and attitudes: Two themes associated with subjective norm and 
attitudes found in the analysis of the interview data: Need to meet the needs of digital 
age and expectations of lecturers and peers. 

Need to meet the needs of the digital age: During the interviews, the influence 
exerted emerged as an important consideration among the PSTs when describing their 
use of m-LMS into their learning. All PSTs consider that the ways in learning are 
influenced by the use of m-LMS they use,  

“I hope more lecturers will use the m-LMS in their teaching. It is very 
important for us as millennials to get more engaged in technology especially 

mobile learning. It is expected more applications are utilized in our 
department.” 

Most of the interviewees (n = 5) thought that using m-LMS technologies will 
enable them to be more connected to their peers in the current digital age. One of the 
participants informed that in the digital age the use of m-LMS or mobile learning 
cannot be avoided since this could make people more connected. 

Expectations of lecturers and peers:  The participants indicated that their use of m-
LMS is influenced by their lecturers and peers when talking about people’s influence 
on the use of mobile learning in their education. Six of the 7 interviewees believe that 
their lecturers always expect them to use the technology; one of the interviewees had 
her opinion, 

“I think that lecturers who are encouraging more m-LMS technology to 
be used in our courses can be very influential because it is more interesting 

and helps us learn creatively.” 
All PSTs felt that their peers’ successes with the use of m-LMS in learning to 

influence their action to use m-LMS. As one of the PSTs stated in the interview that if 
his peers did well in learning using m-LMS. So he would also use m-LMS in a 
maximal way. 

Self-efficacy and supporting condition: Two themes associated with self-efficacy 
and supporting conditions emerged from our analysis of data: High self-efficacy for 
m-LMS and anytime/anywhere access to m-LMS. 

High self-efficacy for m-LMS: The interview data informed that all participants felt 
very comfortable using m-LMS. Therefore, they have high self-efficacy for the use of 
m-LMS in their learning. 

“In general, m-LMS technologies are easy to use. I have a very high self-
efficacy in using m-LMS in my learning.” 

When discussing their skills and knowledge about mobile technology, the 
participants mentioned that they are skilled in finding the right applications in their 
smartphone and have the ability on their use. One of the interviewees said that as a 
millennial, she had no problems in using mobile phone application including m-LMS. 
She continued that she was very confidence if her lecturers assigned her to use m-
LMS in her learning.  

Anytime/anywhere access to m-LMS: The data reported that PSTs perceived m-
LMS as useful because of easy and quick access inside and outside of the classroom. 
Most of the participants believed that m-LMS address them more resources which are 
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even accessible from outside the classroom as long as they have their smartphone in 
their hand. 

“Using m-LMS allows us to access lessons from anywhere. As long as 
we have access to the internet and we have our smartphone, we can access 

the m-LMS from any place.” 
Many applications in m-LMS would help them learn more effectively. Moreover, 

some of the PSTs believed that due to the accessibility of m-LMS, the technologies 
could broaden PSTs’ knowledge and provide interaction by sharing ideas with other 
people. Generally, the participants of the interview seemed to have great motivation in 
using m-LMS for their learning because they have increased interaction, information, 
and resource accesses. 

5 Discussion 

The purpose of this research is to investigate factors affecting Indonesian PSTs’ 
use of m-LMS in higher education. The difference regarding the use of m-LMS based 
on some demographic information namely gender, university, year in university, and 
age are also reported. To support the survey data, 7 PSTs were interviewed to gain an 
in-depth understanding of the use of m-LMS in Indonesian universities. 

The findings of the survey inform that the average perception of the students of the 
TAM factors is moderate that is understood from the mean of each indicator. The 
quantitative analysis also reports that a significant difference is found in regard to the 
use of m-LMS based on gender and age. The data analysis of this mix method study 
revealed that Indonesian PSTs in the two universities believed that the adoption of m-
LMS technologies into learning in higher education is very beneficial and has 
improved their learning. This perceived usefulness of m-LMS technologies was 
encouraged by the value of m-LMS technology for improving the engagement, 
communication, and improving the overall learning experiences by incorporating 
innovative learning tools to which students can have the relationship. These results are 
similar to that of [13] who noted that m-LMS increases engagement in learning 
among students because they can be used to develop creativity and critical thinking 
collaboratively. 

Besides, the PSTs in this study believed that m-LMS are very easy to use. As 
millennials, they use technology especially mobile devices on a daily basis that make 
the tools to be their daily friends. Some of them even acknowledge that they cannot 
live without their gadgets. This finding corroborates [14] findings that PSTs found m-
LMS easy to use for their own personal needs. These results suggest that m-LMS can 
create a more engaging environment for PSTs in learning in higher education due to 
their familiarity with mobile devices.  

The PSTs in this study also perceived that the adoption of m-LMS is influenced by 
their lecturers and peers as part of the subjective norm in the TAM framework. These 
findings could be comprehended as the influences of the culture of the east that 
always respect other people and therefore they are always influenced by other 
peoples’ actions. Indonesian tend to respect other people’s opinions and have a 
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tendency to imitate what other people do, including for the PSTs in learning with m-
LMS [7] 

The reports of this study inform that the PSTs are encouraged to use m-LMS 
technologies due to their high self-efficacy perception regarding their knowledge and 
ability to have these technologies used inside and outside classrooms. One certain 
possible cause for these findings might focus on the fact that the participants in our 
study involve every day with their gadgets on a daily basis. This belief echoes 
previous studies’ results informing m-LMS self-efficacy as a positive influence on 
students’ use of m-LMS in higher [14]. Besides high self-efficacy, PSTs in this study 
also believe that learning through m-LMS can be referred to anytime and anywhere 
access to the technology and become a positive influence on their use of m-LMS in 
learning. They believed that possessing easy access to more information, resources, 
and tools not only facilitate motivation to use the technology inside the classroom but 
will also facilitate them to use the technology outside the classroom.  

6 Conclusion 

The results indicate that the PSTs’ use of m-LMS technologies in history education 
is affected by perceived usefulness, perceived ease of use, subjective norm, attitudes, 
supporting condition, and self-efficacy. The findings recommend that teacher 
education programs should always provide encouragement to make these factors 
promoted to better prepare PSTs in learning using m-LMS technologies and also use 
the m-LMS for their future careers as future teachers. Teacher educators or lecturers 
should target PSTs’ beliefs on the values of these technologies in learning and 
teaching. Providing PSTs more opportunities to use m-LMS reflect on the 
pedagogical implications of m-LMS technology integration can have a positive 
influence on their use of m-LMS in their daily learning and their future careers. 
Success in this term may need the implementation of some progressive steps for the 
teacher education experience, for instance, to support beliefs progressing about 
positive use in m-LMS learning. Future studies should determine the specific 
interventions that align with PSTs’ perceived usefulness, perceived ease of use, 
subjective norm, attitudes, supporting condition, and self-efficacy to help teacher 
education programs develop a better preparation for their PSTs to integrate m-LMS in 
higher education. Besides, longitudinal researches may be planned to determine if 
these perceptions about using m-LMS. A complex statistical analysis such as 
structural equation modeling should also be an option.  
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