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Abstract

:

Blended learning models have been extensively used in foreign language environments to extend in-class time as well as reinforce in-class explanations. Among these models, the increasing popularity of flipped learning has given rise to transformative pedagogies that address many of the problems experienced in traditional lecture-based classes. In this context, the use of stationary devices to develop flipped learning processes has been a common practice over the last years. However, the ubiquitous characteristics of mobile devices have rarely been investigated to carry out these types of learning methodologies. With this aim, the present investigation explores students’ perceptions and technological acceptance of the implementation of a flipped learning model in two English as a Foreign Language classes. A quantitative analysis was carried out in order to evaluate the information collected in the two groups. Findings yielded a positive perception of the flipped learning experience, particularly in terms of overall satisfaction. In addition, with regard to the use of mobile devices, participants reported ease of use and highlighted the importance of an appropriate design of the video contents for a successful flipped learning experience through mobile devices. Further research into this topic is sought as students also faced difficulties during the project.
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1. Introduction


The use of Mobile Electronic Devices (MED) in foreign language learning for quality education has been widely investigated over the last years in order to explore the possibilities these devices offered for language instruction. To this end, different researchers and teachers have made use of Bring Your Own Device (BYOD) approaches to language learning in order to further extend and reinforce in-class explanations as well as support students during the learning process. In this context, several researchers in the field of Mobile-Assisted Language Learning claimed that, due to the growing accessibility to mobile devices [1], it is feasible to develop these types of blended learning approaches [2] in which students make use of their own mobile devices for language learning together with face-to-face lecture-based classes.



The role of devices based on wireless connectivity, like smartphones, tablets or Personal Digital Assistants (PDAs), applied to foreign language learning can be split into a number of advantages that include, among others: supporting learning anytime and anywhere, not limiting it to the context of the classroom [3]; favouring human interaction [4] and, more specifically, real and virtual everyday life interaction [5]; or developing language skills and pedagogical approaches [6,7]. In this context, despite the enormous potential of mobile devices for language learning purposes, there seems to be a lack of curricular integration [8]. Likewise, from a second language perspective, practitioners and educational institutions have been reluctant to incorporate these devices at different educational levels because of different factors such as their distractive nature or the challenges encountered while using them [9]. This situation, which has been a matter of discussion over the last years, can only be tackled through further research into the topic in order to better understand the implementation of mobile learning models and transformative pedagogies. To this end, the present research will further explore students’ learning experience and technological acceptance of a blended learning model through mobile devices, specifically, a flipped learning model.




2. Blended Learning and the Use of Mobile Devices


The implementation of blended learning environments, in which in-class time, with a teacher present, is combined with online learning, which is frequently outside the classroom, give rise to educational environments where technology and classroom instruction co-exist [10]. In this context, an appropriate use and understanding of technological tools may lead to the development of successful learning environments that go beyond classroom constraints, such as time and space. At the same time, these transformative pedagogies may become a support in those situations where students are exposed to a high cognitive load [11] such as foreign language classes where students may struggle to understand the language used. Moreover, as pointed out by Carloni [12], technology-enhanced teaching also contributes to the creation of a state-of-the-art learning environment that favours the growth of global workers and citizens.



In this sense, the effects of the implementation of these learning models have been corroborated in previous literature [13,14] and different factors such as higher learner autonomy, an increase in students’ participation or a higher motivation have been pointed out. In the same manner, with regard to the language learning field, there is a growing number of studies developing blended learning models [15,16] in second language (L2) classrooms. Normally, these blended learning environments have been developed through the use of stationary devices such as computers which have allowed students to access course content outside the classroom. For instance, blended learning methodologies such as flipped learning, which involves the use of video contents before the class, practice problems as homework and group-based activities [17], are examples of blended learning models.



The concept of a flipped classroom is not new in education as we can find the origin of its implementation in the terms classroom flip [18] and inverted classroom [19,20], but the extensive development of this teaching technique is due to the spread and innovation on digital devices, technology and broadband internet connectivity [21,22]. It was in 2007 that the flipped classroom became popular in education under the guidance of Bergmann and Sams, based on preparing videos to be watched by the students before face-to-face communication in class. More recently, these authors [23,24] have provided keys for the use of flipped learning to meet sustainable goals in education when they state that this technique facilitates the engagement of all the students in the process of learning in all areas of the curriculum and at all levels. In this sense, the flipped learning model addresses their individual differences and a wide range of abilities including special education needs, personalising learning and considering that the role of the teacher is to help students in the classroom. This seems particularly interesting for those who struggle most, as it brings more inquiry and problem-based learning into the class [25]. Other advantages include: an increase in teacher-student and student-student interaction; a better knowledge of the students; changes in classroom management; open access to resources; a greater autonomy; achievement of objectives at the students’ own pace; and the possibility of applying it to any content area [23].



To these ends, blended learning models have also involved the use of mobile devices in foreign language classes to extend classroom instruction. This has been achieved through the use of technological tools such as instant messaging services [25,26,27], mobile applications [28,29,30], videoconferencing tools [31,32] or the built-in allowances of mobile devices such as video [33] or photo camera [34]. As observed, the possibilities offered by mobile devices for language learning are varied and different language skills have been a matter of investigation in Mobile-Assisted Language Learning (MALL).



However, with regard to specific blended learning models such as flipped learning, the amount of research making use of mobile devices is far less. Although the delivery of language contents and input through mobile devices was investigated in early MALL studies [35], flipped foreign language learning has frequently involved the use of stationary devices. In this sense, the ubiquitous characteristics of mobile devices [36] have rarely been considered limiting students’ possibilities of learning “on the go”. Thus, the present investigation attempts to address this research gap by exploring the technological acceptance and flipped learning experience of foreign language learners using mobile devices.




3. Flipped Foreign Language Learning through Mobile Devices


The number of studies exploring flipped foreign language learning that make use of computer devices has grown exponentially over the last years as reflected in numerous studies published in high-ranking international journals [37,38]. On the other hand, although the number of studies addressing flipped foreign language learning through mobile devices is scarce, several studies have been published in recent years using this learning pedagogy. In this sense, Hsieh, Wu and Marek [35] made use of the mobile instant messaging (MIM) application “Line” to develop a flipped learning methodology with the aim of developing English idioms through written and oral interaction. The study involved a control group receiving traditional language instruction and an experimental group following a flipped learning model. Pre-post test measures and a flipped learning experience questionnaire yielded positive results in favour of those students following the flipped learning model with regard to improving their idiomatic expressions and achieving the instructional goals.



Another example of flipped foreign language instruction through mobile devices is Amiryousefy [39] who used another MIM application, in this case “Telegram”, to explore the differences between two flipped learning groups and another group which received traditional lecture-based classes. The aim of this study was to observe students’ development regarding listening and speaking skills. Pre-post test were used to evaluate language instruction between the groups under investigation and results yielded significant differences in favour of those receiving flipped foreign language classes. Likewise, a flipped learning questionnaire also showed a positive experience among those receiving this type of language instruction. Further examples of the application of this learning methodology through mobile devices is Andujar’s [40] investigation into the use of a flipped learning model to deliver foreign language contents through the mobile app “Instagram”. This investigation involved a secondary education class to which video content was delivered using the aforementioned social networking platform in order to foster language development. Contrary to previous findings in flipped learning studies, students’ engagement in the app did not meet researchers’ expectations, although results regarding the flipped learning experience were found to be positive. These results also aligned with other studies such as Garcia Medina’s [41] or Yang’s [42] studies, in which the experimental groups did not present significant differences over the control in terms of language gains. As in Andujar’s [40] investigation, perceptions of the flipped learning model in the two aforementioned studies were positive but no differences in terms of language development were found between the groups. Thus, as pointed out by O’Flaherty and Phillips [43] or González-González et al. [44] in their reviews of the flipped model in higher education, it seems that obtaining stronger evidence in evaluating students’ outcomes is necessary.



Thus, in order to further explore students’ outcomes in flipped learning models, the present investigation made use of the Technology Acceptance Model (TAM) to further understand students’ acceptance and use of technology, as well as a “Flipped Learning Experience Questionnaire” to evaluate students’ perceptions [37]. The TAM scale has been extensively used in MALL and Computer-Assisted Language Learning (CALL) to explain students’ behaviour and acceptance while using technological tools. In this sense, due to its extensive use, different constructs have been incorporated into the scale [45] to overcome previous limitations such as external variables or low levels of variance in exploratory studies. Likewise, previous flipped learning research has made use of this scale to address students’ acceptance of new technological tools [37,40]. The aforementioned research instruments attempted to answer the following research questions:



Research Question (RQ1):

How did students perceive the use of mobile devices in the flipped model?





Research Question (RQ2):

How did students perceive learning following the flipped learning model through mobile devices?






4. Study


The study involved two different groups in which a total 84 participants followed English as Foreign Language classes following a flipped model through their mobile devices. The first group (henceforth Group A) involved 45 Spanish students—26 female and 19 male—and their ages ranged from 14 to 16. On the other hand, the second group (henceforth Group B) consisted of 39 participants —18 males and 21 females—with ages also ranging from 14 to 16. The flipped learning classes took place in two secondary education schools where a series of videos were developed following three B1 didactic units. These units were based on an English coursebook which was set by the English department of the secondary school where the project was carried out. The level of the units as well as the video contents designed and provided to students met the descriptors set by the Common European Framework for Reference (CEFR) for a B1 level. Participants in the project had 3 contact hours per week in which the flipped model was put into practice. Different clips of the classroom contents were given to participants before the class using the platform YouTube where students were subscribed to and followed the teacher’s account.



During the in-class time, a communicative approach was followed including task-based learning (TBL) [46] and collaborative work [47]. The teacher of the groups being researched recorded and uploaded oral explanations of the contents to the platform before the start of the lesson. Figure 1 provides examples of the explanations given to participants.



The Digital Content Production Center of the X University was used to record and edit the videos. Following Mok’s [50] recommendations about the duration of the videos, 3 to 5-min videos were created so as to maintain students’ engagement. Students accessed the videos through the YouTube app on their mobile phones. A one-hour session was used to instruct students on how to access the videos and when to do it. Students’ progress was tracked through the use of the application Edpuzzle that prevented participants from skipping the videos and allowed the teacher to observe who had watched the videos before the lesson. An initial evaluation was carried out at the beginning of each in-class session in order to guarantee students understood the contents. Subsequently, practical sessions in which participants had to put into practice the language explanations in the videos were carried out. Students’ doubts were answered before and during the development of the tasks. Different group tasks related to the contents were created by the teachers of the modules including projects, role-play, discussions and games. Finally, tasks involving reviews of the previously explained contents were carried out.



Practical considerations for the project included different factors such as: guaranteeing all participants had a mobile phone and Internet connectivity; explaining the flipped learning model to participants; and monitoring the effect of the learning model in case any problems occurred.




5. Methodology


A quantitative methodology was used to analyse the data collected in the project. The software SPSS statistics (IBM, Armonk, NY, USA) was utilised for this purpose. Descriptive measures, together with the use of inferential statistics and effect sizes, were used to evaluate the results obtained. This branch of statistics allowed the researchers to make inferences about the groups under investigation. In this sense, the Wilcoxon signed-ranked test [51] was used to analyse the results of the “Flipped Learning Experience Questionnaire”. This statistical test allowed the researchers to evaluate if participants leaned more towards either end of the scale as well as the effect size. With regard to the TAM (Appendix A), the data analysis was carried out focusing on the descriptive measures obtained. For this purpose, each of the items in the scale was gathered and coded in order to provide an absolute value for each of the constructs.



5.1. Data Collection Instruments


In order to answer the first research question of this investigation, the “Flipped Learning Experience Questionnaire” [37] addressed 4 different constructs: motivation, effectiveness, engagement and satisfaction. This questionnaire consisted of 14 items based on a 5-point Likert scale going from “Strongly Disagree” (1) to “Strongly Agree” (5). Regarding the validity of the questionnaire, it had been used in previous flipped learning studies and had obtained expert validity. At the same time, it was based on relevant flipped learning literature.



As for the second research instrument, the TAM questionnaire [52] was utilised to explore students’ acceptance of the use of mobile devices to carry out a flipped learning approach. This scale has been used extensively in the CALL literature and addresses the following constructs: perceived ease of use, perceived usefulness, attitude towards use, behavioural intention, system characteristics and material characteristics. These last two constructs had also been included in previous flipped learning literature [37,53] in order to further understand students’ behavior with technology. Reliability coefficients were calculated in order to guarantee that students had appropriately understood the different items (α = 0.95).




5.2. Data Collection Procedure


Regarding the data collection procedure, the two data collection instruments were administered at the end of the project. The teachers implementing the flipped classroom approach were not the researchers for the investigation, which strengthens the reliability of the results obtained. The administration of the two data collection instruments was carried out at the end of the project. A 20-min explanation was provided to participants prior to the administration of the data collection instruments in order to guarantee that the different items were appropriately understood by participants. The data was automatically coded for subsequent statistical analysis. Threats to validity such as socio-economic metadata were considered before the start of the project. To this end, a questionnaire addressing housing conditions, internet connectivity, education, health, and the use of the necessary devices for the project was administered to ensure that these factors did not hinder participation.





6. Results


First, the results gathered in the Flipped Learning Experience questionnaire are presented in Table 1. This questionnaire involved items addressing motivation (1–5), effectiveness (6–9), engagement (10–13) and overall satisfaction (13–14).



In this 5-point Likert scale going from “Strongly Disagree” to “Strongly Agree”, 3 indicated the “Neutral” response of participants. As observed in Table 1, the average score for each of the items is over 3 which indicated a positive perception of the participants towards the flipped learning model through mobile devices. However, in order to explore these results in detail, the Wilcoxon rank test was used to measure how students’ mean score for each item differed from the hypothesized median which was set at 3. Likewise, in order to address these differences, the effect size was also calculated.



Amongst the different items in the questionnaire, it is worth mentioning Items 1, 7, 11 and 14 in which high mean scores were found. Item 1 addressed to what extent students agreed with the idea of the flipped classroom as a better way of learning. Results yielded a significant difference from the hypothesised median (Z = 4.86, p < 0.05) with a moderate effect size (r = 0.53). Likewise, Item 7, which explored whether participants had found the time and effort in the flipped model worthwhile, also presented significant differences from the hypothesised median (Z = 5.51, p < 0.05) with a strong effect size (r = 0.60). Finally, Item 11 and 14, both related with the degree of satisfaction students’ experienced within the flipped model, also presented significant differences in comparison with the hypothesised median (Z = 5.30, p < 0.05; Z = 6.10, p < 0.05 respectively) with a moderate effect size for Item 11 (r = 0.57) and strong effect size for Item 14 (r = 0.66). These findings, together with the rest of the results presented in Table 1, showed that participants had a positive experience of the flipped learning model through mobile devices.



In order to better understand the results of this questionnaire, items were grouped following the 4 different constructs addressed in the scale. Table 2 presents the results of the questionnaire by construct.



As observed in Table 2 and answering to RQ1 of this investigation, participants reported adequate levels of motivation, effectiveness and engagement during the flipped learning experience. These results indicated a positive perception of the flipped learning model through mobile devices, particularly in terms of overall satisfaction with the flipped model used during the classes. Nevertheless, there seems to be room for improvement as observed in the standard deviation of each construct which indicated a great variability amongst students’ responses.



In order to further explore students’ experience in the project, the TAM was used to evaluate students’ technological acceptance and behaviour towards the use of mobile devices within the flipped learning experience. Table 3 presents the descriptive statistics of the TAM grouped by construct.



The results obtained in the TAM scale highlighted an adequate degree of acceptance of the use of mobile devices amongst students in the project. It is worth mentioning the mean scores found for the “Material characteristics” (M = 3.98) and “Perceived ease of use” (M = 3.99) constructs. Interestingly, students expressed agreement on items related to the quality of the materials and videos provided through their mobile devices, which emphasised the importance of the appropriate production of the video resources and contents. These findings highlighted that not only the technology implemented was of relevance to participants in the flipped learning model, but most importantly, an appropriate design of the language explanations and contents in the videos. Participants also showed agreement, particularly with those items addressing the ease of using mobile devices in the flipped learning process. In this sense, students reported that they did not need much time to understand how to access, use and view the videos provided by the teachers. Students’ attitude towards the use of mobile devices to learn English was also found to be positive (M = 3.76) and mobile phones were also perceived as an appropriate tool to foster their language skills in the flipped learning model. Finally, although the mean score was slightly lower (M = 3.60), similar results were found with regard to students’ intention to continue using mobile devices to develop their language skills.



Thus, answering RQ2, the mean scores in the TAM suggest that students’ acceptance of and intention to the use of mobile devices in the flipped learning model was positive. However, further research is sought in order to better understand and develop the potential of mobile devices for flipped models in a foreign language class.




7. Discussion and Conclusions


The results of this exploratory study attempted to shed light on the potential for mobile devices to develop blended learning models for language instruction. In this sense, the students’ experiences reported in this investigation aligned with previous flipped learning experiences through mobile devices [37,40] in which participants showed a high degree of acceptance. Students in the project did not perceive any difficulty using their mobile devices for language learning as they already mastered the technology being used. This has also been a common finding in previous mobile-assisted language literature [54,55,56]. In this context, it seems difficult to explain why most of the flipped learning literature focuses on the use of stationary devices rather than exploiting the ubiquitous characteristics of mobile devices. A possible explanation for the scarcity of such research may be the different restrictions regarding mobile phones in secondary education centres as opposed to higher education institutions where they are more extensively used [57].



Further results, which were pointed out by participants in this investigation, highlighted the importance of elaborating video contents and materials that may contribute to improving the quality of flipped learning processes through mobile devices. Although the aforementioned findings may be also relevant factors for the implementation of flipped learning models through stationary devices, it is worth mentioning how an appropriate design of the video contents may overcome problems normally associated with mobile phone use such as a small screen size, lack of comfort or audio and image quality [58,59]. Likewise, due to the fact that this methodology is relatively new, the role of the teacher becomes essential for the successful development of the flipped learning process. The appropriate implementation of this methodology may also contribute to it achieving higher levels of motivation and engagement, and consequently a better perception of flipped learning models through mobile devices by those students taking part. In this sense, in line with previous research [60,61], the results of this investigation also highlighted a positive effect of the use of mobile devices on satisfaction and engagement. However, further research may address how students’ engagement and satisfaction in flipped learning models through mobile devices differ from stationary devices in order to better understand the potential of each technological tool.



As for the use of mobile devices in the flipped model, the inherent characteristics of mobile phones provided opportunities to access the course contents from different locations and at different times. However, in certain cases, Internet connectivity problems due to limited data plans resulted in students experiencing difficulties downloading the videos on their devices. This situation led participants to use Wi-fi areas to watch the videos required for the classes, thus limiting the access to video contents to specific places and, consequently, not fully exploiting the ubiquitous nature of mobile devices. This became a limitation for several participants in the project who struggled to access the video contents from their mobile devices. Further problems experienced by participants involved the distractive nature of mobile devices, which at times, made students lose focus. In line with Levine, Waite and Bowman [62], different mobile applications such as social networks or mobile instant messaging services contributed to this situation. This distractive nature, which was also highlighted in previous mobile-assisted language learning research [5,8], is still an element to be addressed in mobile learning environments. To this end, flipped learning models through mobile devices may need to use platforms or learning management systems (LMS) that prevent students from skipping the video, guaranteeing the viewing of the language explanation.



Finally, this research presents different limitations that may need to be considered for future investigations. First, the small sample used for the study may affect the generalisation of the results obtained. Likewise, the population in this research was exclusively Spanish and mobile phone use may vary depending on the students’ backgrounds. Thus, further cross-cultural studies using similar research instruments may guarantee the generalisation of the results and may also provide further insightful information on the development of flipped foreign language learning through mobile devices. However, it is also important to acknowledge that the integration of mobile devices may also generate a digital divide in terms of school safety and regulations, personal finances, or students’ social class among other factors. Thus, it seems fundamental to gradually explore and put into practice the possibilities offered by mobile devices and transformative pedagogies, such as the one presented in this investigation, without compromising sustainable education models.
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Table A1. Technology acceptance model (TAM) [37].






Table A1. Technology acceptance model (TAM) [37].









	
	Mark





	System characteristics
	



	
	
The use of mobile devices provided activities to learn English in a realistic environment





	1 2 3 4 5



	
	2.

	
The use of mobile devices provided a stimulating learning environment






	1 2 3 4 5



	
	3.

	
I felt comfortable using a mobile device to visualise the theoretical explanations compared to the face-to-face tuition






	1 2 3 4 5



	
	4.

	
I could use my mobile device to improve my learning due to the teacher’s explanations






	1 2 3 4 5



	Material characteristics
	1 2 3 4 5



	
	5

	
The audio/video materials made by the teacher led to a better comprehension of the course contents






	1 2 3 4 5



	
	6

	
The audio/video materials made by the teacher helped me immerse myself in the learning atmosphere of the class






	1 2 3 4 5



	
	7

	
The audio/video materials made by the teacher were useful to learn the class contents






	1 2 3 4 5



	
	8

	
The audio/video materials made by the teacher helped learn the most important aspects of the different units






	1 2 3 4 5



	
	9

	
I believe that the audio/video materials made by the teacher were useful for improving my English level






	1 2 3 4 5



	Perceived ease of use
	1 2 3 4 5



	I received a clear guidance about how to use mobile devices and view the videos
	1 2 3 4 5



	
	10

	
Using mobile devices did not require much time






	1 2 3 4 5



	
	11

	
Learning how to use a mobile device for the in-class activities was easy






	1 2 3 4 5



	The visualisation of the videos through mobile devices was adequate and not stressful
	1 2 3 4 5



	Perceived usefulness
	1 2 3 4 5



	
	12

	
Learning through mobile devices helped me improve my English skills






	1 2 3 4 5



	
	13

	
Learning through mobile devices enhanced my desire to use the contents learnt






	1 2 3 4 5



	
	14

	
Learning through mobile devices provided a beneficial outcome to this class






	1 2 3 4 5



	
	15

	
The videos made by the teacher were useful to improve my class work






	1 2 3 4 5



	Attitude about use
	1 2 3 4 5



	
	16

	
I like using mobile devices to learn English






	1 2 3 4 5



	
	17

	
I have a positive attitude towards the use of mobile devices in this class






	1 2 3 4 5



	
	18

	
I believe that using mobile devices to learn English was a good idea






	1 2 3 4 5



	
	19

	
I looked forward to using mobile devices in this class






	1 2 3 4 5



	Behavioural intention
	1 2 3 4 5



	
	20

	
If I have access to a mobile device, I will explore more videos to improve my English competence






	1 2 3 4 5



	
	21

	
If I have access to a mobile device, I will continue using it to improve my English competence






	1 2 3 4 5



	
	22

	
I will be happy to use the contents I have learnt through my mobile device






	1 2 3 4 5



	I will have confidence to use the contents I have learnt through my mobile device when I participate in conversations in English
	1 2 3 4 5







1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly Agree.
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Figure 1. Examples of foreign language explanations in Youtube [48,49]. 
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Table 1. Descriptive statistics of the Flipped Learning Experience Questionnaire.
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	Items
	N
	Mean
	SD





	
	1.

	
A flipped classroom is a better way of learning.






	84
	3.86
	1.16



	
	2.

	
I enjoyed the flipped classroom teaching approach more.






	84
	3.81
	1.10



	
	3.

	
I think the flipped classroom is a more effective and efficient way to learn.






	84
	3.79
	1.07



	
	4.

	
I feel more motivated in a flipped classroom.






	84
	3.69
	1.05



	
	5.

	
I participated and engaged myself more in learning in the flipped classroom.






	84
	3.49
	1.12



	
	6.

	
I became a more active learner in the flipped classroom.






	84
	3.51
	1.23



	
	7.

	
I thought the time and effort I spent in the flipped classroom was worthwhile.






	84
	3.94
	1.11



	
	8.

	
I learned more and better in the flipped classroom.






	84
	3.75
	1.11



	
	9.

	
I prefer the flipped classroom to a lecture-based classroom.






	84
	3.90
	1.16



	
	10.

	
I think this model guided me toward a better understanding of the content.






	84
	3.60
	1.08



	
	11.

	
I experienced pleasure in the flipped classroom.






	84
	3.88
	1.11



	
	12.

	
I devoted myself more to the instructional/class activities in the flipped classroom.






	84
	3.63
	1.00



	
	13.

	
I spent more time and effort than usual on my flipped classroom learning activities.






	84
	3.49
	1.16



	
	14.

	
Generally, I am happy and satisfied with this flipped learning experience.






	84
	4.06
	1.11
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Table 2. Descriptive statistics of the questionnaire by construct (N = 84).
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	Construct
	Mean
	SD
	Min
	Max
	N of Items





	Motivation
	3.72
	0.90
	2
	5
	5



	Effectiveness
	3.77
	0.96
	1
	5
	4



	Engagement
	3.64
	0.91
	2
	5
	4



	Overall Satisfaction
	4.05
	1.11
	1
	5
	1
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Table 3. Descriptive statistics of the Tehcnology Acceptance Model (TAM).
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	TAM Constructs
	N
	Mean
	SD
	Min
	Max
	N of Items





	System Characteristics
	84
	3.61
	0.93
	1
	5
	4



	Material Characteristics
	84
	3.98
	0.82
	2
	5
	5



	Perceived Ease of Use
	84
	3.99
	0.83
	1
	5
	4



	Perceived Usefulness
	84
	3.50
	0.92
	1
	5
	4



	Attitude about Use
	84
	3.76
	0.94
	1
	5
	4



	Behavioral Intention
	84
	3.60
	0.93
	1
	5
	4
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