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Abstract
Mobile technology, accessing Internet resources anytime and anywhere, empowers the shift from traditionally pure instructor-centered classroom teaching to fully learner-centered educational settings. On the other hand, the issue of the relationship between gender perspectives and mobile learning environments has been a controversial topic in educational technology. Therefore; the main research objective of this study is to explore gender perspectives of attitudes toward mobile learning environments. Subjects of the study were selected university students who had already used an APP-based m-learning system for a month. A total of two hundred thirty three valid questionnaires were collected, spilt evenly between female and male students. Based on gender perspectives, our statistical analyses lead to various significant conclusions.
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1. Introduction
Advanced applications in information and Internet technologies now allow learners and teachers to exploit the potential learning effectiveness of mobile-based learning. Essentially, m-learning (mobile learning) environments are blooming all over the world. They range from the use of tablet computers, or notebook computers in classrooms, through smart mobile phones to support learning between schools and learners. This research tries to understand the use of an APP-based m-learning system as learning tools in terms of learners’ self-efficacy, self-regulation, anxiety, satisfaction, usefulness, and behavioral acceptance. Based on the research approach, the study develops a research model to investigate learners’ attitudes toward mobile learning acceptance. 
    M-learning systems, accessing Internet resources anytime and anywhere, empowers the shift from traditionally pure instructor-centered classroom teaching to fully learner-centered educational settings. Essentially, m-learning could be defined as "learning across multiple contexts, through social and content interactions, using personal electronic devices” (Crompton, 2013, p.4). Although we do not expect m-learning to fully replace formal classroom learning or other formal learning approaches; however, m-learning can complement and add value to the existing learning styles or learning models.
    From advantages of m-learning, the main research purpose is to explore attitudes toward m-learning environments based on gender perspective. Specifically; this research surveys the gender difference about female and male university students’ attitudes toward using APP-based m-learning environments. Indeed, investigating gender perspectives of behavioral acceptance toward APP-based m-learning systems is now a critical issue in the field of educational technology.
2. Research hypotheses
The m-learning measurement should incorporate different aspects of learner perceptions to facilitate the creation of appropriating m-learning environments for teaching and learning. Additionally, understanding gender difference toward m-learning is the major research objective of this study. From the previous studies (Albert & Johnson, 2011; Chu, 2010; Liaw, 2002; Liaw, 2007; Ong & Lai, 2006) are not conclusive with respect to the level of positive attitudes toward educational technology. Therefore, based on our research model as shown in Figure 1, we propose our research hypotheses as follows.                                                             H1: Perceived self-efficacy has positive predictive value for perceived satisfaction toward m-learning.                                                              H2: Perceived self-efficacy has positive predictive value for perceived usefulness toward m-learning.                                                             H3: Perceived self-regulation has positive predictive value for perceived satisfaction toward m-learning.                                                              H4: Perceived self-regulation has positive predictive value for perceived usefulness toward m-learning.                                                             H5: Interactive learning environments have positive predictive value for perceived satisfaction toward m-learning.                                                              H6: Interactive learning environments have positive predictive value for perceived usefulness toward m-learning.                                                              H7: Perceived ease of use has positive predictive value for perceived satisfaction toward m-learning.                                                             H8: Perceived ease of use has positive predictive value for perceived usefulness toward m-learning.                                                             H9: Perceived anxiety has negative predictive value for perceived satisfaction toward m-learning.                                                            H10: Perceived anxiety has negative predictive value for perceived usefulness toward m-learning.                                                             H11: Perceived satisfaction has positive predictive value for behavioral acceptance toward m-learning.                                                      H12: Perceived usefulness has positive predictive value for behavioral acceptance toward m-learning.     
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Figure 1: The model of research hypotheses 

3. Methodology
3.1 Participants
To understand learner attitudes toward the APP-based m-learning system, the questionnaire collected demographic information and posed questions related to experience using computers and Internet; besides, attitudes toward the APP-based m-learning system also were included in this questionnaire. The paper-based questionnaires were distributed with a cover letter. A total of 233 valid responses were collected, 135 participants are female learners and 98 participants are male students.
3.2 Measurement
The questionnaire covers eight factors. The five factors of perceived self-efficacy, perceived anxiety, perceived usefulness, interactive learning environments, and behavioral acceptance were modified from Liaw et al. (2010) (α = 0.96). Questionnaire items for self-regulation and perceived satisfaction were revised from Liaw and Huang (2013) (α = 0.95). Items for perceived ease of use were revised from Sun et al., (2008) (α = 0.90). Based on these studies, questionnaire items were designed to focus on investigating learner attitudes toward learning systems. The eight-factor questionnaire covered 30 items, each item using a 7-point Likert scale (1 = “strongly disagree” to 7 = “strongly agree”).

4. Results
[bookmark: _GoBack]In this research, PLS technique was applied to detect relationships among eight factors (perceived self-efficacy, perceived self-regulation, interactive learning environments, perceived ease of use, perceived anxiety, perceived satisfaction, perceived usefulness, and behavioral acceptance). After PLS analyses, Table 1 showed the results of 12 hypotheses (including female and male learners). From the results for female learners, four hypotheses were not supported that including H7, H8, H9, and H10. For the male learners, one hypothesis (H4) was not supported.  

Table 1: Research results of hypotheses
	Hypothesis
	Female students
	Male students

	
	Prediction
	β
	p
	true
	β
	P
	True

	H1
	Self-efficacysatisfaction
	.169
	<.01
	Yes
	.195
	<.01
	Yes

	H2
	Self-efficacyusefulness 
	.316
	<.01
	Yes
	.433
	<.01
	Yes

	H3
	Self-regulationsatisfaction
	.264
	<.01
	Yes
	.067
	<.05
	Yes

	H4
	Self-regulationusefulness
	.120
	<.01
	Yes
	 
	 
	No

	H5
	Interactive learningsatisfaction
	.404
	<.01
	Yes
	.606
	<.01
	Yes

	H6
	Interactive learningusefulness
	.563
	<.01
	Yes
	.266
	<.01
	Yes

	H7
	Ease of usesatisfaction
	 
	 
	No
	.075
	<.01
	Yes

	H8
	Ease of useusefulness
	
	
	No
	.175
	<.01
	Yes

	H9
	Anxietysatisfaction
	.109
	<.01
	No
	-.088
	<.01
	Yes

	H10
	Anxietyusefulness
	.105
	<.01
	No
	-.034
	<.05
	Yes

	H11
	Satisfactionacceptance
	.306
	<.01
	Yes
	.424
	<.01
	Yes

	H12
	Usefulnessacceptance
	.598
	<.01
	Yes
	.505
	<.01
	Yes



5. Discussions
Based on gender perspective, it is an issue when understanding learners’ attitudes toward m-learning environments; especially APP-based learning systems. In our statistical results, perceived self-efficacy is a more critical predictor on perceived satisfaction and perceived usefulness for female students than male students. Regarding to perceived self-regulation on perceived satisfaction and perceived usefulness, like perceived self-efficacy, it has more contribution for female learners than male learners. Indeed, perceived self-regulation is not a predictor on perceived usefulness for male learners. Interactive learning environment is a crucial predictive factor for both female and male students; no matter on perceived satisfaction or usefulness. 
    Based on the statistical results, perceived ease of use is not a predictor for female learners, but it is a significant positive factor for male learners, on both perceived satisfaction and usefulness. Perceived anxiety is a big issue based on our statistical results. Regarding to female students, the results show that when female learners have more perceived anxiety toward APP-based m-learning; then they also have more positive perceived satisfaction and usefulness. Unlike male students, when male learners have more perceived anxiety toward APP-based m-learning; then they have more negative perceived satisfaction and usefulness. The statistical results, for both female and male learners, when they have more perceived satisfaction and usefulness; then they also have more positive behavioral acceptance toward APP-based m-learning.

6. Conclusions
In summary, a better understanding of the gender perspectives toward m-learning environments can assist researchers and educators to understand more about how to take into consideration the gender difference when developing m-learning platforms for both female and male learners. Based on the results of Table 1, the results showed that self-efficacy as better crucial factors for male learners while perceived anxiety was a better critical factor for female students. Unlike previous research of Albert and Johnson (2011) as well as Padilla-Meléndez, et al. (2013), our findings provide evidence that female and male learners have different perceptions toward m-learning environments.
    In this research, we proposed an 8-factor conceptual model for investigating the gender differences of attitudes towards an APP-based m-learning system. The factors include perceived self-efficacy, anxiety, self-regulation, ease of use, usefulness, interaction learning, satisfaction, usefulness, and behavioral acceptance. We have designed an APP-based m-learning system that was used by undergraduate students in the context of four different courses. After the period of one month we have collected questionnaires examining students’ attitudes and performed the analysis. The results lead to following conclusions:
First, the proposed model is a suitable conceptual model for understanding female and male learners’ attitudes. The proposed research conceptual model is an acceptable conceptual model to survey learners’ (including female and male learners) attitudes toward m-learning. In Figure 1, learners’ personal factors (such as perceived anxiety, self-efficacy) could predict environmental factors (such as interactive learning environments). At the same time, environmental factors also could predict behavioral acceptance factors. Therefore, our research results support previous research of Liaw (2008) and Liaw and Huang (2013).
    Second, gender perspective is an issue of learners’ attitudes toward m-learning. After investigating our 12 hypotheses as presented in Figure 1, we might conclude that the gender factor could influence learners’ attitudes towards m-learning. Perceived anxiety is a positively significant predictor for female learners while perceived self-efficacy and perceived self-regulation have more positive contribution for male learners. Perceived usefulness has the highest contribution on behavioral acceptance toward m-learning for both female and male learners. These results are aligned with previous studies (Carr, 2005; Okazaki & Renda dos Santos, 2012; Ong & Lai, 2006) claiming that female and male learners have different cause relationship among attitudes toward m-learning.
    Third, Perceived anxiety is a critical factor for female learners. Based on statistical results, perceived anxiety is the most significantly positive predictor on perceived satisfaction and usefulness for female learners. These results can be explained when female learners have higher perceived anxiety toward m-learning; then they also have higher satisfaction. On the other hand, perceived anxiety is a negative predictor on perceived satisfaction and usefulness for male students. These results indicate that when male learners have higher perceived anxiety toward m-learning; then they will decrease their positive feeling toward m-learning.
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