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The modern classroom takes on numerous forms and expands beyond the traditional brick-and-mortar walls. Educators are increasingly expected to integrate information and communications technology (ICT) and e-learning into the modern classroom. Several variables may influence instructors’ decision-making processes about ICT integration in the classroom. Smartphone technology provides students with accessibility, the ability to communicate with others, as well as to engage with classroom material. The study aims to examine how a variety of factors (perceived usefulness, perceived ease of use, subjective norm, and attitude) influence behavioral intention toward the use of smartphone technology. Two hundred and ninety survey responses were analyzed to identify the relationship between these factors based on an extended technology acceptance model. The empirical results of the study revealed that subjective norms and attitudes are significant predictors of behavioral intention toward the use of smartphone technology. The article concludes by presenting implications for educators, policymakers, and education researchers derived from the academic and practical discussions based on the findings.
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Introduction

Educators are frequently challenged to incorporate ICT and e-learning into the modern classroom (Sandybayev, 2020). The demand for the application of ICT appears to be impending from all sides—commercial, political, and societal—and is motivated by the generally held belief that educational institutions can better meet the needs of all students than they do now (Arrosagaray et al., 2019). Gaining knowledge of what leads a teacher to actively utilize ICT in the classroom would be an excellent basis for new advancement and modernization of education (Ifinedo et al., 2020). Although, several variables may influence instructors’ decision-making processes about ICT integration in the classroom (Andyani et al., 2020). To start, many instructors consider that they must first acquire the necessary ICT skills (Falloon, 2020). Educators agree that they must not only be proficient in using technology, but also confident in their use in front of their digital native learners. Techataweewan and Prasertsin (2018) thus, digital literacy competence is expected to have a beneficial link with ICT implementation in the classroom, for both their growth and that of their students (Sánchez-Cruzado et al., 2021).

Smartphone technology provides students with accessibility, the ability to communicate with others, as well as to engage with classroom material (Techataweewan and Prasertsin, 2018; Andyani et al., 2020; Sánchez-Cruzado et al., 2021). Teachers’ attitudes toward the value of smartphone technology in the classroom are similarly expected to impact the implementation and application in their classrooms (Lawrence and Tar, 2018). This might present itself in two ways. First, if the teacher feels that smartphone technology enhances teaching and learning in general (Tondeur et al., 2018), and second, whether the instructor believes that using smartphone technology in the classroom would aid students, especially in the development of relevant current skills (Stal and Paliwoda-Pêkosz, 2019). The aforementioned factors may be predictive of smartphone technology deployment in the classroom, but they do not speak to any deliberate implementation (Mlambo et al., 2020).

In its place, teacher perceptions about teaching and learning may also predict deliberate implementation (Li et al., 2019). While the present literature observed a steadily increasing number of studies on the use of smartphone technology in an educational context, analysis of the literature revealed distinct research gap on the behavioral intentions by university students. Therefore, the purpose of this study is to explore what factors influence the behavioral intentions of students toward the use of smartphone technology in the classroom. Therefore, the study aims to explore how students assess how perceived ease of use, perceived usefulness, subjective norms, and attitudes influence behavioral intentions toward the use of smartphone technologies in the classroom.



Literature review

Positive impressions of ICT in the classroom and their influence on student success would, of course, be associated with the deployment of smartphone technology in the classroom (Fuchs, 2021a; Wilson et al., 2022). Educators that favor student-centered learning, which places the emphasis on the student rather than the teacher, may be more likely to promote smartphone technology in the classroom since it allows for greater levels of self-directed learning (Choy and Cheung, 2022). Furthermore, teachers that favor inquiry-based learning, in which students must probe deeper into more open-ended issues, may be more amenable to introducing smartphone technology into the classroom (Deák et al., 2021). This is due to the fact that technology allows students to delve deeper into concepts and ideas in ways that non-digital teaching instruments may be incapable of or ineffective at Fuchs (2021a). Educators that advocate for traditional methods of teaching and learning, such as content-learning (or rote-learning), in which students must memorize facts and details, may be less inclined to accept the introduction of smartphone technology into their classrooms (Lewis et al., 2018; Willis et al., 2019).

Many of the issues outlined can be resolved by employing active learning strategies that encourage students to actively participate in online course content (Lewis et al., 2018). Active learning is rarely connected with a particular type of learning environment (O’Connor, 2021). Nevertheless, there are numerous effective approaches for incorporating and practicing active learning in non-face-to-face settings, such as well-planned discussions, group work, and creating a collaborative environment that encourages and fosters a community of learning, such as the technology-enhanced flipped classroom method (Åhman et al., 2021). According to Molinillo et al. (2018), “it is vital to integrate active learning throughout the primary components of an online or hybrid course, such as discussions, assignments, and evaluations, to generate a high degree of student involvement” (p. 48). Active learning is a way of engaging students in higher-order thinking tasks (such as analysis, synthesis, evaluation, and reflection) through a variety of activities so that students acquire more than just passive learning (Sugeng and Suryani, 2020). Instead of listening to a lecture on a topic, students would discuss it among themselves, imagine how it may be implemented in practice, produce actual examples, and then present these examples (Fuchs, 2021b).

Smartphone technology is a tool that is frequently mentioned in the literature to enhance active learning (Aflalo et al., 2018). According to Baig et al. (2015), “smartphones are nowadays used as learning facilities in almost all fields, such as health, languages, engineering, and education” (p. 27). Smartphone technology is evolving at a fast pace and a smartphone can be used to carry out and access almost all learning activities (Fansury et al., 2020). The emergence of these instruments in higher education has followed a similar pattern of increasing usage (Fuchs, 2022). Although there has been little research on higher education students’ preferences for engaging in learning through this media (Gregorcic et al., 2018). The history of using smartphone technology in the classroom demonstrates that their use has steadily increased in as a result of the global coronavirus pandemic (Bautista-Vallejo et al., 2020). The usage of smartphone technology can encourage active, critically engaged, and reflective experiences, according to Fuchs (2021a). In the context of teaching and learning, practically all students own cell phones, which they may utilize as an aid in the learning process (Thornton and Houser, 2005). Several studies show the value of using smartphone technology in the classroom (Gan and Balakrishnan, 2018). It is noted that smartphone technology can help students locate learning resources and use learning applications at any time and from any location (Huang and Chiu, 2015).

The Technology Acceptance Model (TAM) has been widely employed as a strong and efficient methodological approach for assessing technological adoption among consumers (Buabeng-Andoh, 2018). Al-Emran and Graniæ (2021) further note that TAM is often viewed as a more superior choice to evaluate users’ perceptions. In particular, it is seen as more robust model of the Theory of Planned Behaviour (TPB) and Theory of Reasoned Action (TRA), and therefore, an advancement for measuring the acceptance of several technologies. TAM is utilized in this study because it can predict and explain users’ intentions to adopt technology (Al-Emran et al., 2018). The perceived usefulness and perceived ease of use are important factors in technology adoption belief (Elkaseh et al., 2016; Al-Emran et al., 2020). The degree to which a person feels that employing a technology will improve his or her performance is defined as perceived usefulness (Liaw and Huang, 2013; Al-Emran et al., 2021). Moreover, Yuan et al. (2016) define perceived ease of use as the extent to which the intended user feels the system or technology will require no effort. Prospective users may feel that a system or technology is advantageous while also believing that the system or technology is difficult to use. Thus, perceived simplicity of use is expected to impact perceived usefulness (Cho and Sagynov, 2015; Al-Emran, 2021).

Furthermore, Abramson et al. (2015) did a study to investigate the usage of e-learning throughout an extended TAM and discovered that perceived ease of use affected attitudes toward usage substantially. Extending the existing TAM has the possibility to create value by gaining further insights into variables that affect behavioral intentions of its users. Al-Qaysi et al. (2021) used an extended TAM to include perceived enjoyment as a variable to identify that it positively impacted the perceived usefulness of social media for learning purposes. Subjective norm is defined as an individual’s belief that the majority of significant people in his or her life feel he or she should or should not perform the behavior in question (Reynolds et al., 2015).

A person realizes that the more essential others feel it is for him or her to achieve something, the more he or she will attempt to do it (Huang et al., 2019). According to the literature, subjective norms have a considerable effect on perceived usefulness (Mou et al., 2017; AL-Nuaimi et al., 2022). Therefore, the study adopts a conceptual framework by extending the TAM adapted from Lee et al. (2003) as well as Maranguniæ and Graniæ (2015) with the factor subjective norm from the Theory of Reasoned Action (TRA) adapted from Madden et al. (1992) as well as LaCaille (2020) with as seen in Figure 1. Consequently, the following hypotheses were formulated:
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FIGURE 1
Conceptual framework based on an extended technology acceptance model.









	

	H1. Perceived usefulness significantly impacts the attitude toward use.












	

	H2. Perceived ease of use significantly impacts the attitude toward use.












	

	H3. Perceived ease of use significantly impacts perceived usefulness.












	

	H4. Perceived usefulness significantly impacts behavioral intentions.












	

	H5. Subjective norm significantly impacts behavioral intentions.












	

	H6. Attitude significantly impacts behavioral intentions.







Methodology


Procedure

The data collection took place in May 2022 at Haaga-Helia University of Applied Sciences in Finland. This study collected empirical data using a multilingual online survey that was distributed to undergraduate students via email to their personal email account of the university. Simple random sampling was used as a technique to recruit participants (Etikan et al., 2016), and responses were collected via a self-administered Google Forms survey (Mondal et al., 2018).



Sample

The sample consisted of full-time students enrolled in a 3-year Bachelor of Business Administration degree program. Following the removal of 17 responses due to missing or incomplete information, the total sample size was 290 students comprising of 69% female students (n = 200) and 31% male students (n = 90). Moreover, the majority of students were in their second year (n = 127) with the remainder in their first (n = 85) or third year (n = 78). The students were between 18 and 27 years old with an average age of 20.4 years.



Research instrument

The survey included seven socio-demographic profile questions as well as 17 items on a 5-point Likert-type scale (Joshi et al., 2015). The exact survey statements can be accessed in the Appendix 1. Eight statements (PU1-4; PEU1-4) were adopted from Fuchs (2021a) and modified to the context of this study and nine statements (ATT1-3; SN1-3; BI1-3) were adopted from Buabeng-Andoh (2018) and modified to the context of this study, respectively.



Data analysis

The open-source application JASP was used to do statistical analysis on the dataset based on good practice described by Love et al. (2019). Mean scores, lowest and maximum values, and standard deviation were used to examine the data descriptively. In addition, confirmatory factor analysis (CFA) was used to validate the factor structure of a collection of observed variables (Schmitt, 2011). The results of the CFA are reported in Figure 2. The individual factor loadings range between 0.54 and 0.88, which is a good measure (Schmitt, 2011). It means that between 29% (0.54∧2 = 0.29) and (0.88∧2 = 0.77) 77% of the observed variances (per individual factor) can be explained. Overall, 100% of the observed factor variances can be explained, wherein the variances between factors range from 0.60 to 0.98.
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FIGURE 2
Results of the confirmatory factor analysis (CFA) for the survey instrument.





Results

To test the previously stated hypotheses, the Pearson correlation coefficient was calculated and the results are reported in Table 1 and Figure 3. The Pearson correlation coefficient requirements were all consistent and based on best practices by Benesty et al. (2009). Altogether, all six pair-wise combinations have a statistically significant relationship (0.001). According to Benesty et al. (2009), “an r-value between 0.1 and 0.4 indicates a minor correlation, whereas an r-value between 0.4 and 0.7 indicates a moderate connection. Finally, a strong correlation has an r-value of 0.7 or above” (p. 12). Based on the six pair-wise combinations, a moderate correlation exists between the factors perceived usefulness and behavioral intentions (0.561, p < 0.001), perceived ease of use and behavioral intentions (0.560, p < 0.001), and perceived usefulness (0.575, p < 0.001). A strong correlation was dedicated to the relationships between factors of perceived ease of use and perceived usefulness (0.822, p < 0.001), subjective norm and behavioral intentions (0.811, p < 0.001), as well as attitude and behavioral intentions (0.783, p < 0.001). Table 1 also includes the results of the Shapiro–Wilk test for bivariate normality and indicates that the result does not significantly deviate from a normal distribution.


TABLE 1    Pearson’s correlation (r) based on the conceptual model influencing students’ behavioral intentions of using smartphone technology in the classroom.
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FIGURE 3
Results for correlation of variables based on the conceptual model.


The conceptual framework of the study uses an extended TAM with the addition of the factor subjective norm borrowed from the TRA. On that basis, the results of the statistical analysis were plotted into the new conceptual model as reported in Figure 2. The model highlights the statistically significant relationship between the variables. To sum up, there is a statistically significant correlation (p < 0.001) for all relationships within the model, and therefore, all six hypotheses are confirmed. Furthermore, the observed correlation between perceived ease of use and perceived usefulness, subjective norm, and behavioral intentions, as well as attitude and behavioral intentions is strong (larger than 0.80) based on the model. The statistical tests are summarized in Table 2.


TABLE 2    Results of hypothesis testing.
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Discussion and implications

The focus of this research was to explore what factors impact students’ behavioral intentions toward using smartphone technology in the classroom. Therefore, the study explored how students assess how perceived ease of use, perceived usefulness, subjective norms and attitudes influence behavioral intentions toward the use of smartphone technologies in the classroom. The previously stated results of the hypothesis tests revealed a statistically significant correlation between all six relationships. Moreover, three of these relationships exhibited a strong correlation. There are a variety of noteworthy findings that need to be discussed. First, the research confirmed the importance of subjective norms and attitudes toward behavioral intentions of using a specific technology as observed in similar contexts with different research settings (Schepers and Wetzels, 2007; Huang et al., 2020; AL-Nuaimi et al., 2022). As hybrid learning and virtual teaching become a norm (Fuchs, 2022), it is advised that faculty management give an introduction course for students who lack the necessary skills and knowledge to utilize smartphone technology, as well as a seminar on how to integrate the usage of a smartphone for educational reasons.

Second, the results of this study similarly affirm the findings of Abramson et al. (2015) who discovered that the perceived ease of use of e-learning affected attitudes toward usage substantially. In this study, there was a statistically significant relationship between the perceived ease of use of (smartphone) technology and the attitude toward that (smartphone) technology. Ardies et al. (2015) note that technology is more present than ever. Young consumers are curious in technical products, but their views on education and employment in technology are varied (Ardies et al., 2015). To boost students’ attitudes toward technology, we must first have a deeper grasp of the elements that influence attitudes. Improving students’ attitudes toward smartphone technology in the classroom requires a well-planned course design (Keržiè et al., 2019) as well as educating them about the intended use. Improving their understanding of how to integrate their smartphones with the coursework will improve their overall perception and hence positively impact their attitudes (Hansen et al., 2018). It is essential to encourage students to gain and build skills and competences that will allow them to be more confident in utilizing smartphone technology for their studies, as this will lead to more effective learning (Lawrence and Tar, 2018; Stal and Paliwoda-Pêkosz, 2019; Andyani et al., 2020).

Third, the outcome of this study supported other studies that demonstrated a positive relationship between perceived ease of use, perceived usefulness, subjective norms, and attitudes that influence behavioral intentions toward the use of smartphone technologies in the classroom. Educators need to ensure that particular activities involving smartphone technology are well-prepared and thoroughly explained to the students to increase understanding and usefulness. According to Torres Martín et al. (2021), many institutions are establishing specialized digital strategies in response to the tremendous shift toward the use of new technologies, but lack the vision, capacity, or commitment to properly apply them. It is critical to offer a good view of the technology’s usefulness to encourage students and boost their intentions to employ smartphone technology in their learning environment (Choi and Ji, 2015). Furthermore, students’ attitudes may not link this factor with being of equal value; hence, enhancing their comprehension would improve their behavioral intention.



Conclusion

The present study acknowledged a number of relationships that are expected to drive the integration of smartphone technology in educational settings. The results of the study revealed that subjective norms and attitudes are significant predictors of behavioral intention toward the use of smartphone technology. Although the research aim of the study was met and attests nurturing the use of smartphone technology in the classroom, there are a few shortcomings that provide potential for further research. There are certain limitations to this study that the reader should consider when assessing the conclusions and suggestions. Foremost, the empirical findings relate to a university in Finland and are not directly transferable to a different geographical context. However, the derived implications and recommendations provide value for other higher education institutions (HEI) as well as provide another baseline for education researchers.

Danish and Hmelo-Silver (2020) noted that “future research should increase the understanding of how smartphone technology can improve teaching and learning activities” (p. 12). In particular, more empirical evidence is needed to establish good practices that are transferable to a wider context or geographical coverage by further investigating affordances that positively and negatively affect the perceived usefulness and perceived ease of use. Another limitation is the lack of a specific context in which the students used smartphone technology. An exploratory interview study has the potential to discover a more meaningful and nuanced view of the “how” and “why” regarding behavioral intentions of smartphone technologies in the classroom. Lastly, this research concentrates on studying the students’ acceptance of smartphone technology only and disregards examining the educators’ acceptance of such technology.
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Appendix




	SURVEY STATEMENTS





	Perceived Usefulness (PU); items adapted from Fuchs (2021a).



	PU1.          Smartphone technology makes my classes more interesting.



	PU2.          Smartphone technology makes my classes more fun.



	PU3.          Smartphone technology makes my classes more active.



	PU4.          Smartphone technology makes my classes more enjoyable.



	Perceived Ease of Use (PEU); items adapted from Fuchs (2021a).



	PEU1.          I learn better during my class when using smartphone technology.



	PEU2.          I would like my teacher to use smartphone technology more frequently.



	PEU3.          I want to participate more in classes when using smartphone technology.



	PEU4.          I learn more during the class when using smartphone technology.



	Attitude (ATT); adapted from Buabeng-Andoh (2018).



	ATT1.          I look forward to class activities that require me to use smartphone technology.



	ATT2.          I like working with smartphone technology during my university class.



	ATT3.          I have positive feelings toward the use of smartphone technology in the classroom.



	Subjective Norm (SN); adapted from Buabeng-Andoh (2018).



	SN1.          People who influence my behavior think that I should use smartphone technology.



	SN2.          People who are important to me will support me to use smartphone technology.



	SN3.          People whose views I respect support the use of mobile learning technology.



	Behavioral Intention (BI); adapted from Buabeng-Andoh (2018).



	BI1.          I intend to use smartphone technology in the classroom in the future.



	BI2.          I expect that I have to use smartphone technology in the classroom in the future.



	BI3.          I plan to use smartphone technology in the classroom in the future.
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