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ABSTRACT 
Aim/Purpose This study explores the associations between elementary school learners’  

m-learning and learner satisfactions based on the technology-mediated learning 
model. 

Background M-learning (mobile learning) is emerging, but its role in elementary education 
still needs clarification. 

Methodology Questionnaires were mailed to several different elementary schools, located in 
different areas that adopted m-learning. Due to the possible limited cognitive 
ability because of  age, short measures were adopted in the study. Finally, data 
from eighty-six elementary school learners who had experience in mobile learn-
ing were gathered and analyzed with Partial Least Square (PLS) for the limited 
sample size.  

Contribution The results implied the vital role of  m-learning in providing different form of  
interaction in class to activate elementary school learners’ course participation. 
They also indicated that mobile learning not only activated learners’ active 
course participation but linked students, teachers, courses, and schools. 

Findings The results showed that m-technology quality of  mobile learning was signifi-
cantly associated with learners’ active course participation and satisfaction to-
ward apps/tablets in m-learning that contributed to different learner satisfac-
tions. 

Recommendations  
for Practitioners 

The findings suggested that with good interaction quality facilitated by 
apps/tablets in m-learning, m-learning could be a suitable medium for teachers 
to have interaction with students and increased students’ different satisfactions 
in schools at alternative collective learning environments in elementary educa-
tion. 

Future Research Future studies to measure and reflect different impact of  student-teacher inter-
action in m-learning are suggested. 

Keywords active course participation, m-technology quality, satisfaction toward course 
satisfaction toward peers, satisfaction toward school 
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INTRODUCTION  
With the wide popularity of  apps/tablets in life, mobile learning (i.e., m-learning) has become feasi-
ble in recent years. Learning through mobile devices can ubiquitously occur due to the improving 
capabilities of  mobile technology and increasing number of  emerging apps. The mobility in learning 
facilitates catalyzing learners’ rich and diverse interactions in various learning situations that are dif-
ferent from traditional education environment. Consequently, m-learning is flexible, but learner-
centered. 

Recently, m-learning has been adopted in primary education. Some elementary schools have used 
mobile devices, such as iPads or other tablets, for student learning. In the courses, teachers can di-
rectly assign individual or group tasks to students through apps on tablets inside or outside the class-
room and gain responses from students with the aid of  the wireless function of  tablets. When the 
tasks are finished, students can also see others’ responses projected on the whiteboards or shared 
through apps on tablets by teachers and group discussions. The game-like question/answer process 
enhances students’ interactions with the teachers while learning. Students also have more interaction 
with their peers because they  want to get tasks done in the process. As a result, with the design of  
different functions, m-learning increases not only the teacher-student interaction but also the stu-
dent-student interaction in the learning process. 

M-learning is a new paradigm of  education, and it is different from the traditional e-learning. For 
learners and organizations, mobile technology is much less expensive than personal computers. 
However, mobile devices not only allow learners’ access to existing resources of  e-learning, but they 
enable learners to learn at different places (Valk, Rashid, & Elder, 2010). M-learning facilitates the 
design of  situated learning during course activities, such as botany outside the classroom or a general 
question-answer process inside the classroom (Valk et al., 2010), which empowers students to actively 
participate in their learning (Brown, 2003; dela Pena-Bandalaria, 2007; Valk et al., 2010). This raises 
the important issue of  learner participation in a course with m-learning. In addition, m-learning facil-
itates and arouses learners’ interest about the course and helps them see the relevance of  what they 
are learning (Kukulska-Hulme & Traxler, 2007; Traxler, 2007; Valk et al., 2010). It acts as a catalyst, 
which increases their interaction with others in elementary education. Learner satisfaction is of  con-
cern in education. This raises the other important issue, namely, exploring the association between 
learners’ participation in the course of  m-learning and different learning satisfactions that include 
satisfaction with their peers, with the teacher’s teaching, with the course, and with the school. 

The technology-mediated learning model has gained great attention in technology-related learning 
domains (e.g., Alavi & Leidner, 2001; Arbaugh & Duray, 2002). It provides a foundation for explor-
ing the role of  mobile technology in elementary school students’ learning. This study, therefore, ex-
plores elementary school learners’ new paradigm of  m-learning in an empirical study based on the 
model. Following the literature, an exploratory study was made. The results of  the study facilitate the 
understanding of  the impact of  m-learning on learners in an elementary educational environment. 
The results also facilitate the administration of  elementary schools in the adoption of  mobile tech-
nology to activate learners in elementary education. 

THE TECHNOLOGY-MEDIATED LEARNING MODEL 
To indicate the role of  technology in learning, Alavi and Leidner (2001) propose the technology-
mediated learning model. It involves technology capabilities, instructional strategy, psychological pro-
cesses, and contextual factors about learning. 

According to the model, participants, technology, and teaching strategies are interrelated. They fur-
ther lead to participants’ learning processes, including psychological processes and learning activities, 
and the learning processes contribute to the participants’ learning outcomes (Alavi & Leidner, 2001). 
The conceptual model of  technology-mediated learning is shown in Figure 1. 
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Figure 1. The conceptual model of  technology-mediated learning 
 adapted from Alavi & Leidner (2001) 

M-LEARNING FOR INTERACTION 
In m-learning, mobile technology enables the learning to be a process of  construction, such as find-
ing, identifying, manipulating, and evaluating content for learning, rather than a mere instructional 
process (Brown, 2003; dela Pena-Bandalaria, 2007; Rikala, 2013; Valk et al., 2010). Learners do not 
passively receive information from the instructor (Valk et al., 2010). They gain greater control in the 
learning process of  m-learning. This provides an important motivator to learners, which is lacking in 
traditional modes of  education but appeals to learners (Geddes, 2004; Valk et al., 2010). 

M-technology quality of  apps/tablets enables different forms of  interaction between teachers and 
learners and also among learners. It allows learners to actively participate in the learning and to 
meaningfully construct their learning (Brown, 2003; dela Pena-Bandalaria, 2007; Valk et al., 2010). It 
also provides learners feedback in their learning process. According to the technology-mediated 
learning model, technology increases participants’ learning activities in the learning processes (Alavi 
& Leidner, 2001). This study is therefore motivated to validate the association of  m-technology quali-
ty of  m-learning with learners’ active course participation. 

In addition, interpersonal interaction is believed to be associated with learning outcomes of  course 
achievements and satisfaction (Baker, 1999; Buriel, 1983; Hughes, Carvell, & Willson, 2001). M-
learning enables learners to interact with lecturers and peers in different forms (Goundar, 2011). It 
allows reaching underserved children in schools and supports alternative learning environments 
(McQuiggan, Kosturko, McQuiggan, & Sabourin, 2015). Based on the technology-mediated model, 
participants’ learning processes are associated with their learning outcome (Alavi & Leidner, 2001). 
Learner satisfaction is of  concern and reflects one of  the learning outcomes of  underserved children. 
A purpose of  the study, therefore, is to validate the association of  learners’ participation with their 
learner satisfaction. 

M-learning is emerging, and many elementary schools have adopted m-learning in the courses of  
different subjects with different teaching methods; however, its role in elementary education still 
needs clarification. Mobile technology provides interaction between participants and the learning 
context and facilitates participants’ learning. It also acts as a wireless medium that activates interac-
tion between teachers and students, as well as among the students. This study, therefore, intends to 
empirically explore the relationships among technology, learning processes, and learning outcomes in 
elementary school m-learning based on the technology-mediated learning model. The results help to 
depict the role of  m-learning in elementary education and provide references in adopting m-learning 
to activate participants’ learning. 

Primary Partici-
pants 

Technology Learning 
Processes 

Learning 
Outcomes 

Instructional 
Design 



Exploring the Role of  M-learning in Elementary Education 

462 

RESEARCH HYPOTHESES 
M-learning is learner-centered (Cobcroft, Towers, Smith, & Bruns, 2006; Diaz, 2010; Sharples, Taylor, 
& Vavoula, 2005). This study, therefore, explores the relationships among technology, learning pro-
cesses, and learning outcome based on learners’ perceptions. 

THE IMPACT OF TECHNOLOGY ON LEARNING PROCESSES   
Alavi and Leidner (2001) indicate the importance of  quality in the technology dimension. System 
quality is referred to as users’ perception of  the quality of  their interaction with information systems 
(DeLone & McLean, 1992). It guides users’ operation and enables their good interaction with the 
systems as well as the interaction between the user and the situation. 

Sun Tsai, Finger, Chen, and Yeh (2008) clarifiy the importance of  technology quality in technology-
mediated learning. Tablets allow learners to use apps/functions of  tablets for m-learning with larger 
touch screens in visual and operation, and also wireless function. These advantages enable flexible 
and different forms of  interaction from those in traditional oral instruction course learning (Mueller, 
Wood, De Pasquale, & Archer, 2011). This study, therefore, measures m-technology quality of  
apps/tablets of  m-learning in the technology dimension. 

M-technology quality reflects participants’ interaction with mobile technology under teachers’ differ-
ent teaching methods. It can be achieved through the design of  different system functions. Good m-
technology quality allows learners’ sequence of  responses with the technology in m-learning. It pro-
vides interaction between participants and the learning context and attracts participants’ learning in 
fitting with the circumstances of  teachers’ different teaching methods in m-learning. Learners may 
thus be motivated to be more actively involved and spontaneously participate in the course because 
of  the good interaction facilitated by the design of  different forms of  interaction provided through 
m-learning in the course (Fassinger, 1995; Holley & Steiner, 2005; Martin, 1988; Rocca, 2010; Ryan & 
Pintrich, 1997; Ryan, Pintrich, & Midgley, 2001). In addition, when learners perceive good m-
technology quality, they may feel satisfaction toward the apps/tablets in m-learning. This study, there-
fore, measures learners’ active course participation and satisfaction toward apps/tablets in the learn-
ing processes and clarifies the impact of  m-technology quality on them. Finally, learners’ active 
course participation can also possibly enhance their satisfaction toward apps/tablets in m-learning 
for learners are attracted in the course of  learning. Based on Alavi and Leidner (2001), the following 
hypotheses are, therefore, proposed. 

H1: M-technology quality as perceived by elementary school learners is significantly associ-
ated with their active course participation in m-learning. 

H2: M-technology quality as perceived by elementary school learners is significantly associ-
ated with their satisfaction toward apps/tablets in m-learning. 

H3: Elementary school learners’ active course participation in m-learning is significantly 
associated with their satisfaction toward apps/tablets in m-learning. 

THE IMPACT OF LEARNING PROCESSES ON LEARNING OUTCOME  
The importance of  teacher-student interaction has been shown in the learning outcomes of  course 
achievement and satisfaction (Baker, 1999; Buriel, 1983; Hughes et al., 2001). The interaction is dy-
namic and continuous and can be activated or aided by effective media, such as text, words, behavior, 
or body language (Dunkin & Biddle, 1974). M-learning provides a different form of  interaction be-
tween teachers and students, and also among students from those in traditional oral instruction 
courses. With adequate spontaneous talking or question-asking in class, facilitated by functions of  m-
learning, but not necessarily face-to-face, learners’ active course participation can increase their satis-
faction toward teacher’s teaching because of  the good interaction with teachers (Cazden, 1986; 
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Mehan, 1980). They may also feel satisfaction toward their peers when the different forms of  interac-
tion enabled by m-learning in class satisfies their expectations among peers (Cazden, 1986; Mehan, 
1980; Starmer, Duquette, & Howard, 2015). 

In addition, satisfaction toward apps/tablets of  m-learning can possibly increase learners’ satisfaction 
toward the peers because the media of  m-learning provides a different form for them to have inter-
action with peers in the course compared to the traditional oral instruction paradigm (Cazden, 1986; 
Mehan, 1980). They can have group discussions cooperatively, quickly get their answers submitted 
through apps on tablets in time, and wait for a teachers’ explanation of  correct solutions. This in-
creases smooth peer interaction. Furthermore, satisfaction toward apps/tablets of  m-learning can 
possibly increase learners’ satisfaction with school because schools decide the classes and the courses 
that adopt the innovation of  m-learning. School satisfaction refers to the students’ subjective percep-
tion of  the quality of  his/her school life and it affects the youth’s global life satisfaction (Suldo, 
Bateman, & McMahan, 2014). M-learning allows a different form of  learning at schools. This study 
therefore also measures the learners’ satisfaction with the school in the learning outcome dimension, 
and it clarifies the impact of  the learner’s satisfaction with the apps/tablets of  m-learning in elemen-
tary school. 

Finally, as students grow older, they need to learn to talk or ask questions in such a way that it satis-
fies the expectations of  both their peers and teachers in class, even if  the two expectations may be in 
conflict (Cazden, 1986; Mehan, 1980). As a result, satisfaction with a peer can also affect one’s satis-
faction with the teaching of  a teacher because these interactions are linked. Furthermore, learners 
may also be satisfied with a course because they are satisfied with the teacher’s teaching. A learners’ 
satisfaction with the school may also be enhanced by their satisfaction with the course because they 
have had a positive experience of  learning at school (Suldo et al., 2014). This study therefore also 
clarifies the impact of  this. 

Satisfaction encourages learners to keep on learning (Eom & Arbaugh, 2011; Johnson, Najmuddin, 
Shaik, & Palma-Rivas, 2000; Sun et al., 2008). To reflect learners’ satisfactions at schools, this study 
measures learner satisfactions, including satisfaction toward peers, satisfaction toward teacher’s teach-
ing, satisfaction toward course, and satisfaction toward school, in the learning outcome dimension in 
elementary school learners’ m-learning. Based on Alavi and Leidner (2001), the hypotheses about the 
impact of  the learning processes dimension on the learning outcome dimension are therefore pro-
posed. 

H4: Elementary school learners’ active course participation of  m-learning is significantly 
associated with their satisfaction toward peers. 

H5: Elementary school learners’ active course participation of  m-learning is significantly 
associated with their satisfaction toward teacher’s teaching. 

H6: Elementary school learners’ satisfaction toward apps/tablets of  m-learning is signifi-
cantly associated with their satisfaction toward peers. 

H7: Elementary school learners’ satisfaction toward apps/tablets of  m-learning is signifi-
cantly associated with their satisfaction toward school. 

H8: Elementary school learners’ satisfaction toward peers is significantly associated with 
their satisfaction toward teacher’s teaching. 

H9: Elementary school learners’ satisfaction toward teacher’s teaching is significantly asso-
ciated with their satisfaction toward course. 

H10: Elementary school learners’ satisfaction toward course is significantly associated with 
their satisfaction toward school. 
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The conceptual model of  the study is shown in Figure 2. 

 
Figure 2. The conceptual model of  the study. 

RESEARCH METHOD 
To empirically explore elementary school learners’ m-learning, the survey method was adopted. 
Compared to other methods, the survey method commonly reflected the outcome of  learner satis-
faction in different courses with m-learning and was therefore used in the study. The study is empiri-
cally based on learners who had experience with m-learning in elementary education. 

MEASUREMENTS 
The constructs in this study include m-technology quality, satisfaction toward apps/tablets of  m-
learning, active course participation, satisfaction toward peers, satisfaction toward teacher’s teaching, 
satisfaction toward courses, and satisfaction toward school. A total of  eleven question items describ-
ing the seven constructs were used. The measures and operational definitions adopted in this study 
were based on instruments and definitions in the extant literature. All the measurements were self-
evaluated by elementary school learners on the Likert’s five-point scale, ranging from (1)-strongly 
disagree to (5)-strongly agree. Their operational definitions are described below. 

M-technology quality 
Typical definitions and measures of  system quality were adopted to reflect m-technology quality 
based on extant studies in this study (DeLone & McLean, 1992; Seddon, 1997; Seddon & Kiew, 1996; 
Sun et al., 2008). M-technology quality refers to an individual’s perceived quality concerning the inter-
action of  learning apps/tablets with m-learning, such as system responsiveness and a good interface 
for operation (Seddon, 1997). The measurements adopted were based on the study of  Seddon and 
Kiew (1996). 

Technology Learning Outcomes 
Psychological 

Learning Processes 

Satisfaction Toward 
Teacher’s Teaching 
(STT) M-technology 

Quality (MTQ) 

Satisfaction Toward 
Course (STC)  

Satisfaction 
Toward 
Apps/Tablets 

A  

Active Course 
Participation 
(ACP) 

Satisfaction Toward 
Peers (STP) 

Satisfaction Toward 
School (STS) 



Chen 

465 

Active course participation and satisfaction toward apps/tablets of  m-learning 
Active course participation was defined as the learners’ being spontaneous in their participation in 
the course of  m-learning in this study, such as spontaneously asking questions, spontaneously dis-
cussing the course with peers, etc. (Fassinger, 1995; Holley & Steiner, 2005; Martin, 1988; Rocca, 
2010; Ryan & Pintrich, 1997; Ryan et al., 2001). The measure adopted was based on the studies of  
Fassinger (1995) and Martin (1988). Regarding satisfaction toward apps/tablets for m-learning, the 
traditional definition of  satisfaction toward information systems based on DeLone and McLean 
(1992) and Seddon (1997) was adopted in this study. Satisfaction toward apps/tablets for m-learning 
refers to an individual’s satisfying feelings about apps/tablets used in m-learning in this study (DeLo-
ne & McLean, 1992; Seddon, 1997; Seddon & Kiew, 1996). A global question was adopted. 

Satisfaction toward peers, satisfaction toward teacher’s teaching, satisfaction toward 
course, and satisfaction toward school 
Finally, learner satisfaction refers to learners’ diverse feelings of  satisfaction, including satisfaction 
toward peers, satisfaction toward the teacher’s teaching with mobile learning, satisfaction toward the 
course, and satisfaction toward the school in this study (Eom & Arbaugh, 2011; Johnson, 2000; Sun 
et al., 2008). These measurements all adopted a single question. 

Due to the possible limited cognitive ability because of  age, short measures were adopted in the study. 
Before the formal survey, the questionnaire was pre-read by some students in the third year of  ele-
mentary schools. The students indicated that they could easily understand the questionnaire. The 
questionnaire was then used in the formal survey. 

DATA COLLECTION 
To gather data, questionnaires were mailed to several different elementary schools that adopt m-
learning. These elementary schools are located in different areas and use m-learning in some of  their 
courses. All these schools had applied projects and gained financial support for m-learning imple-
mentation from the Ministry of  Education. However, not all students had computers or tablets con-
necting to the Internet. The paper questionnaires were then passed to students by schools. In about 
two months, only eighty-six valid questionnaires were gathered. 

Table 1. The descriptive of  the respondents 

Items Frequency Percentage 

Gender 

Male 44 51.2% 

Female 42 48.8% 

Degree in Elementary Education 

Sixth degree 86 100% 

Weekly Internet Use Time 

Below 1 hour 23 26.7% 

1-3 hours 40 46.5% 

3-5 hours 5 5.8% 

5-7 hours 6 7.0% 

Above 7 hours 12 14.0% 
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In filling the questionnaire, respondents were first asked if  they were willing and agreed to answer the 
questionnaire. They were then asked to base their answers on their most impressive and recent m-
learning course. The results indicated that all the respondents had experience in m-learning and were 
thus valid for the study. Among the respondents, all the students were in the sixth year of  elementary 
schools. About gender, forty-two (48.8%) of  the respondents were female, and the others were male. 
Furthermore, regarding weekly Internet access time, most respondents (46.5%) used the Internet 
between one to three hours a week, some (26.7%) used the Internet less than one hour a week, and 
some (14.0%) used the Internet for more than seven hours a week. A descriptive is shown in Table 1. 

DATA ANALYSIS 
There were a total of  eighty-six valid respondents. With the limitation of  sample size, the method of  
PLS was adopted for data analysis in this study. In these years, PLS has become a more commonly 
used method of  data analysis (Hair, Hult, Ringle, & Sarstedt, 2017). It uses bootstrapping for re-
sampling and the partial least square method for coefficient estimation (Chin, 1998; Henseler, Ringle, 
& Sinkovics, 2009). Therefore, the method relies less on sample size, but provides a good estimation 
of  coefficients for precise interpretation (Chin, 1998; Henseler et al., 2009). 

In verifying the hypotheses, this study adopted SmartPLS 2.0 for data analysis (Ringle, Wende, & Will, 
2005). And, according to Majchrzak, Malhotra, and John (2005), when the sample size is compared to 
the largest path number of  the model, the sample size should be at least five to ten times larger. The 
study still conformed to the rule, and, therefore, data analysis was done. All the constructs were 
modeled to be reflective in the data analysis. 

Measurement validity 
In order to understand construct measures, both construct convergent validity and discriminate valid-
ity were used in the study (Komiak & Benbasat, 2006). The results of  Cronbach’s α and the underly-
ing factor structure were also provided. 

Convergent Validity. Convergent validity indicates the consistency that multiple items exhibit in 
measuring a single construct. Uni-dimensionality, average variance extracted (AVE), and composite 
reliability (CR) are adequate indicators used for reflecting convergent validity (Bagozzi & Yi, 1988; 
Steenkamp & Van Trijp, 1991). They were therefore adopted in this study. Regarding uni-
dimensionality, factor loading (>0.5) and the t-value (>1.96) of  each question item were required. 
The results of  AVE, CR and factor loading are provided in Table 2. 

The results showed that all constructs had AVE values higher than 0.5, and CR values higher than 0.7. 
Furthermore, all constructs had Cronbach’s α values greater than 0.7. The factor loading and t-value 
of  each question item were also acceptable, compared to their criteria. Overall, the results showed 
the acceptable convergent validity of  the measurements (Chin, 1998; Fornell & Larcker, 1981; Hair, 
Babin, Money, & Samouel, 2003). 
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Table 2. Average variance extracted (AVE), composite reliability (CR),  
and factor loading of  construct measurement 

Constructs Items AVE CR Cronbach’s α MTQ ACP STAT STP STT STC STS t-value 

M-technology 
Quality (MTQ) 

MTQ1 

0.83 0.94 0.90 

0.89  0.63  0.64  0.59  0.44  0.54  0.46  30.89  

MTQ2 0.92  0.59  0.81  0.52  0.46  0.39  0.44  53.26  

MTQ3 0.92  0.47  0.73  0.57  0.41  0.50  0.35  40.93  

Active Course 
Participation 
(ACP)   

ACP1 

0.70 0.87 0.78 

0.55  0.87  0.47  0.58  0.54  0.40  0.33  27.84  

ACP2 0.49  0.83  0.42  0.53  0.72  0.49  0.34  14.68  

ACP3 0.51  0.80  0.33  0.41  0.39  0.46  0.31  9.72  

Satisfaction 
Toward 
Apps/Tablets  

(STAT) 

STAT1 1.00 1.00 1.00 0.80  0.49  1.00  0.57  0.45  0.41  0.56  - 

Satisfaction 
Toward Peers 
(STP) 

STP1 1.00 1.00 1.00 0.61  0.62  0.57  1.00  0.66  0.58  0.41  - 

Satisfaction 
Toward Teach-
er’s Teaching 
(STT) 

STT1 1.00 1.00 1.00 0.48  0.68  0.45  0.66  1.00  0.66  0.46  - 

Satisfaction 
Toward Course 
(STC) 

STC1 1.00 1.00 1.00 0.52  0.53  0.41  0.58  0.66  1.00  0.44  - 

Satisfaction 
Toward School 
(STS) 

STS1 1.00 1.00 1.00 0.46  0.39  0.56  0.41  0.46  0.44  1.00  - 

-: The t-value is not provided because of single item. 

Discriminant Validity. For this, correlations between different constructs need to be lower than 
their own extracted variance explanations. The average variance extracted (AVE) and the cross-
loadings were included, to assess the validity in the study (Kerlinger & Lee, 2000). The root square of  
the AVE of  a construct should be greater than its correlation coefficients with other constructs 
(Chin, 1998; Fornell & Larcker, 1981). In addition, the loadings of  the construct should also be 
greater than their loadings on other constructs. 

The results of  correlations are shown in Table 3, and the cross-loadings are provided in Table 2. All 
constructs, along with the square roots of  the AVE’s were greater than their correlation coefficients 
with other constructs. The loadings of  all items on its construct were also greater than its loadings on 
other constructs. Overall, the results demonstrated acceptable measurement properties for all con-
structs. 
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Table 3. Square Roots of  Average Variance Extracted (AVE) and  
Pair-wise Correlations of  the Constructs 

Constructs MTQ ACP STAT STP   STT STC STS 

M-technology Quality (MTQ) 0.83a        

Active Course Participation (ACP)  0.62  0.91a       

Satisfaction Toward Apps/Tablets (STAT) 0.80  0.49  1.00a      

Satisfaction Toward Peers (STP) 0.61  0.62  0.57  1.00a     

Satisfaction Toward Teacher’s Teaching (STT) 0.48  0.68  0.45  0.66  1.00a    

Satisfaction Toward Course (STC) 0.52  0.53  0.41  0.58  0.66  1.00a   

Satisfaction Toward School (STS) 0.46  0.39  0.56  0.41  0.46  0.44  1.00a  
a: The square roots of AVEs are shown on the main diagonal.   

PATH ANALYSIS RESULTS 
With the adequacy in both convergent validity and discriminant validity of  the measures, the results 
of  empirical hypotheses testing were then provided. The SmartPLS analysis results are shown in Fig-
ure 3. 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

*:| t|>1.96, p<.05; **: |t| >2.58, p<.01; ***: |t|>3.29, p<.001.  

Figure 3. The results of  the study. 

THE RESULTS OF THE IMPACT OF M-TECHNOLOGY QUALITY 
The results of  this study showed that m-technology quality was significantly positively associated 
with elementary school learners’ active course participation and satisfaction toward apps/tablets of  
m-learning. However, the impact of  active course participation on satisfaction toward apps/tablets 
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of  m-learning was not shown to be significant. Therefore, the hypotheses of  H1 and H2 were sup-
ported, but the hypothesis of  H3 was rejected. 

The results indicated the importance of  m-technology quality in mobile learning to elementary 
school learners in their educational environment. It not only activated learners’ active course partici-
pation, such spontaneous question asking and spontaneous discussion with peers, but also enhanced 
their satisfaction toward apps/tablets of  m-learning. 

THE RESULTS OF THE IMPACT OF ACTIVE COURSE PARTICIPATION  AND 
SATISFACTION  TOWARD APPS/TABLETS OF M-LEARNING 
In addition, active course participation was shown to have a significantly positive association with 
satisfaction toward peers and satisfaction toward teacher’s teaching. Satisfaction toward apps/tablets 
of  m-learning was also shown to have a significantly positive association with satisfaction toward 
peers and satisfaction toward school. Therefore, the hypotheses H4, H5, H6, and H7 were not reject-
ed but supported. 

Furthermore, satisfaction toward peers was shown to have a significant impact on satisfaction toward 
teacher’s teaching, and satisfaction toward teacher’s teaching was shown to have a significant impact 
on satisfaction toward the course. Satisfaction toward course was also shown to significantly increase 
satisfaction toward school. Therefore, the hypotheses H8, H9, and H10 were not rejected but were 
supported. 

The results showed the importance of  active course participation in arousing satisfaction toward 
peers and satisfaction toward teacher’s teaching. They also indicated the importance of  satisfaction 
toward apps/tablets of  m-learning in enhancing satisfaction toward peers and satisfaction toward 
school. Finally, learners’ satisfaction toward peers also increased their satisfaction toward teacher’s 
teaching. Their satisfaction with the teacher’s teaching also enhanced their satisfaction with the 
course, which further increased satisfaction with school. 

DISCUSSION 
Most studies about m-learning focus on independent learning. Nonetheless, the role of  m-learning in 
elementary education needs clarification. The association of  learners’ m-learning with their learning 
outcomes of  different levels of  learning satisfaction was not clear either. Based on the technology-
mediated learning model, an exploratory study about elementary school learners’ m-learning was 
made. The results provided considerable support for the model. 

THE IMPACT OF M-TECHNOLOGY QUALITY ON LEARNING PROCESSES 
The results of  the study showed that in primary education, elementary school learners’ perception of  
m-technology quality of  m-learning enhanced their active course participation in the learning pro-
cesses dimension. M-learning was provided as a different medium for teachers to teach and interact 
with learners; it also provided a medium for interaction among learners in collective learning envi-
ronments. Learners’ interaction with others was thus mediated by the apps and tablets of  m-learning 
in the course. The interaction with others then becomes easier and, therefore, activates their active 
forms of  course participation such as spontaneous question-asking. 

Spontaneous question-asking needs not only learners’ self-efficacy of  the course and achievement 
motivation, but also their self-efficacy of  social interaction (Fassinger, 1995; Holley & Steiner, 2005; 
Jones & Gerig, 1994; Rocca, 2010; Ryan & Pintrich, 1997; Ryan et al., 2001). In m-learning, the re-
sults indicated that the m-technology quality of  m-learning helped to activate learners’ question-
asking in elementary education environments, which was different from the interaction in traditional 
oral instruction class paradigms. The results provided references to teachers about the adoption of  
m-learning to activate students’ course participation when students were not active in the course. 
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The results also showed that learners’ perception of  m-technology quality increased their satisfaction 
with apps and tablets of  m-learning. The results indicated that m-technology quality provided good 
interaction for learners and therefore enhanced their satisfaction with the apps and tablets of  m-
learning. 

M-learning facilitates the learning process of  instructional methods for learning (Valk et al., 2010). 
The results reflected that m-learning provided a good medium for different forms of  interaction 
from those in traditional oral instruction paradigms and corresponded to Cazden’s (1986) and 
Mehan’s opinions (1980) about the importance of  interaction in participants’ learning. The results 
also corresponded to Alavi and Leidner (2001) about the importance of  technology quality in learn-
ers’ perception of  their learning processes in technology-mediated learning. 

THE IMPACT OF LEARNING PROCESSES ON LEARNING OUTCOME OF 
DIFFERENT LEARNER SATISFACTIONS 
The results of  the study also validated that active course participation and satisfaction with apps tab-
lets of  m-learning significantly increase learners’ satisfaction with their peers. The results also showed 
that active course participation, as well as satisfaction toward peers, significantly increased learners’ 
satisfaction toward teachers’ teaching, which significantly enhanced learners’ satisfaction toward the 
course. The results indicated the importance of  both active course participation and satisfaction to-
ward apps/tablets of  m-learning in contributing to participants’ learning satisfaction. 

The results reflected that active course participation, facilitated by m-learning to increase interaction 
with others and the learning situations, enhanced learning satisfaction toward peers and toward the 
teachers’ teaching. The results reflected the importance of  active course participation on the dimen-
sion of  learning outcomes of  different learner satisfaction in m-learning. Students’ spontaneous 
question-asking deepens their understanding of  learning content and facilitates their learning, where-
as limited talking or question-asking does not facilitate learning (Good, Slaying, Harel, & Emerson, 
1987; Jones, 1990; Jones & Gerig, 1994; King, 1992). The results corresponded to the former studies. 

The results also indicated that satisfaction toward apps/tablets of  m-learning increase satisfaction 
toward peers, reflecting that satisfaction toward apps/tablets of  m-learning facilitated to fulfill learn-
ers’ peer expectations. User satisfaction has been found to be important in facilitating the infor-
mation systems success (DeLone & McLean, 1992). The results revalidated its importance. 

Furthermore, the results also indicated that learners’ satisfaction toward teachers’ teaching is further 
linked to their satisfaction of  the course. The phenomenon demonstrated that learners’ satisfaction 
toward the teacher’s teaching guided their satisfaction toward the subject they were learning. Satisfac-
tion toward the teacher’s teaching aroused learners’ sense of  relevance and interest in the course. 
This reflected the importance of  teachers in students’ subject learning in elementary education. 

The results also showed the importance of  the roles of  both teacher and peers in the learning situa-
tion (Cazden, 1986; Mehan, 1980). They corresponded to Starmer et al. (2015) regarding the im-
portance of  active course participation and teacher-student interaction satisfaction in the learning 
outcome of  course satisfaction in m-learning (Baker, 1999; Buriel, 1983; Hughes et al., 2001). 

Finally, the results validated that the impact of  satisfaction toward apps/tablets and satisfaction to-
ward the course enhanced learners’ satisfaction toward school. In youth, global life satisfaction is 
thought to be primarily affected by their satisfaction with family, friendships, living environment, self, 
and school (Suldo et al., 2014). The results corresponded to Suldo et al. (2014) and indicated that m-
learning, providing a different form of  learning at schools, facilitated students’ subjective perception 
of  the quality of  their school life. The results also corresponded to Alavi and Leidner (2001) regard-
ing the impact ofparticipants’ learning processes on their learning outcomes. 
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CONCLUSION 
Learners have different forms of  satisfaction at schools. M-learning provides a different form of  
interaction in learning. Nonetheless, the empirical association of  learners’ m-learning with their dif-
ferent learning satisfactions is lacking. This study empirically validates elementary school learners’ m-
learning based on the technology-mediated learning model in the elementary education environment. 
The results showed that m-technology quality facilitated learners’ satisfaction toward apps/tablets 
and active course participation that led to their different learning satisfactions. The results implied the 
vital role of  m-learning in providing different forms of  interaction in class to activate elementary 
school learners’ course participation. They suggested that with good interaction quality facilitated by 
apps/tablets of  m-learning, m-learning could be a suitable medium for teachers to have interaction 
with students and activate their learning in the collective elementary education environment. 

The results also implied the crucial impact of  learners’ satisfaction toward apps/tablets and active 
course participation in the mediation between m-technology quality and learner satisfactions. They 
suggested that the design of  apps/tablets for m-learning has to first achieve learners’ satisfaction 
toward apps/tablets and active course participation in arousing learners’ different satisfactions in the 
elementary education environment. The results also indicated the important role of  mobile learning 
in linking students, teachers, course, and school. The learning benefited underserved children in 
schools at alternative collective learning environments in elementary education. 

The results provide references to school administrators who intend to lead teachers in the adoption 
of  the new paradigm of  m-learning for future school development. The results also provide refer-
ences to the designers of  apps and tablets for m-learning in elementary education environments. 

LIMITATIONS AND SUGGESTIONS 
The technology-mediated learning model is a conceptual model. Its application to different learning 
technologies needs further clarification. Furthermore, student-teacher interaction is a process variable 
that reflects actual learning activities of  learners. Future studies to measure and reflect different im-
pacts of  student-teacher interaction are also suggested. 
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