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    Abstract: The study of ‘technological readiness and online learning self-efficacy’ has been thoroughly examined across multiple fields in recent years. Most investigations on this topic have consistently shown a contradictory relationship between the two factors. Moreover, there is a dearth of studies undertaken in the field of Physical Education within higher education, particularly in the setting of the Philippines. This study aimed to investigate the correlation between Technological Readiness (TR) and Online Learning Self Efficacy (OLSE) among a sample of 305 Physical Education Teacher Education (PETE) students in a higher education institution in the Philippines. Correlational and predictive analyses, specifically Pearson-r and Multiple Regression, were employed to ascertain the association between the four aspects of TR (Optimism, Insecurity, Innovativeness, and Discomfort) and OLSE. The findings indicate a positive and direct correlation between TR and OLSE. Moreover, the four dimensions of TR, exhibit a positive correlation with OLSE. According to the results, PETE students’ inclination to utilise advanced tools through online learning platforms could greatly enhance their online learning self-efficacy. The following recommendations and prospective research initiatives are hereby provided.
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    Introduction

In an effort to prevent the spread of the deadly Covid-19 virus, universities around the world, including in the Philippines, switched to online or distance learning in 2020 (Foo et al., 2021). Because of the catastrophic impacts of the virus, higher education institutions worldwide were compelled to cease their campus operations, though they intended to maintain instructional activities through e-learning. (Muhaimin et al., 2023). Despite the challenges faced by both instructors and students alike, distant learning, online courses, and continuing education have been the silver bullet for this historic global epidemic (Stankovska et al., 2022). In accordance with the pressing needs of students, especially the 3.5 million tertiary-level students enrolled in over 2,400 HEIs across the Philippines, certain universities adopted preventive measures for the continued delivery of educational activities regardless of the shutdown (Joaquin et al., 2020). Now, after the worldwide spread of the Covid-19 virus, most universities have adopted what is being called the "new normal" in higher education (García-Morales et al., 2021). Several universities and colleges throughout the world adopted this method of teaching so that their students could further their education without leaving the comfort of their own homes. There are various ways in which e-learning has helped educational institutions, and even with the arrival of this new norm, it will continue to be a huge help to HEIs in their pursuit of providing their students with a top-notch education (Pokhrel & Chhetri, 2021). Scholars from a wide range of disciplines have found value in e-learning due to its malleability, accessibility, and the two-way nature of student-teacher interaction (Elshami et al., 2021). However, there is no denying that students’ comfort and proficiency with the use of digital tools, such as cellphones and online learning systems, can have a negative impact on their ability to learn effectively in an online environment. According to previously conducted studies, findings suggest that one of the main drawbacks of online learning has been students’ lack of readiness, which includes a lack of familiarity with devices for network access and online educational platforms (She et al., 2021; Wagiran et al., 2022). Students’ confidence in their ability to learn online may be significantly influenced by their familiarity and comfort with cutting-edge technologies but this has not been investigated extensively in the scholarly literature. This research aims to better understand and explain the relationship between students’ level of technology readiness and their confidence in their ability to learn online in the setting of higher education in the discipline of Physical Education in the Philippines.


Literature Review

Technological Readiness and Online Learning Self-Efficacy

Technological Readiness refers to students’ predisposition to adopt new technologies as a means of achieving educational objectives (Blut & Wang, 2020; Geng et al., 2019; Wagiran et al., 2022). Recent investigations have revealed that students who possess advanced technological skills perform better in the classroom, and this impact is amplified when learning takes place in an online setting (Kampa, 2023; Wang et al., 2022). To begin, there is confusion over how TR concepts are to be conceptualised. Originally, it was thought to have four distinct components: innovation, optimism, insecurity, and discomfort. Scholars in a number of studies have ignored the differences among the four factors by using a composite score to evaluate the variables (Parasuraman & Colby, 2015). 


In this study, technological readiness can be broken down into a two-dimensional construct known as motivators and inhibitors. These two-dimensional constructs can be further divided into two additional distinct constructs known as motivators (optimism and innovativeness) and inhibitors (insecurity and discomfort), respectively (Blut & Wang, 2020). Optimism refers to the concept that technological advancements can help individuals achieve greater autonomy, choice, and effectiveness in their daily lives. Optimists are predisposed to feel that they have a firm grasp on a technological tool and that tool will aid them in efficiently completing their tasks (Li et al., 2023). Meanwhile, innovativeness refers to a propensity toward being a technological trailblazer as well as a thought leader (Uren & Edwards, 2023). Innovative individuals are often drawn to online educational platforms and are eager to learn more about their features and benefits (Alhammadi et al., 2023). Insecurity refers to distrust of technology, originating from scepticism about its ability to perform effectively and reservations regarding its possible detrimental implications (Bondanini et al., 2020). Doubts regarding the dependability of the internet or the system can lead to a pervasive sense of discomfort (Ramírez-Correa et al., 2023), therefore diminishing the significance attributed to the advantages of using online learning platforms. Lastly, discomfort refers to a sense of powerlessness in the face of technological advances and an overwhelming burden brought on by these advances (Durst et al., 2023). When users of online educational platforms feel they lack control over the platform, they are more likely to experience anxiety when utilising such technology. The experience of being overwhelmed, along with a lack of familiarity with using online learning platforms, might provoke feelings of mistrust and uncertainty over their usefulness (Williamson McDiarmid & Zhao, 2023). 


Meanwhile, various scholars have provided their own definition of what is known as online learning self-efficacy (OLSE). Alamri (2023) emphasised this term as indicating confidence in one’s own abilities to employ technological means to enhance educational results. Meanwhile, Yildiz Durak (2018) accentuated that learners need to have confidence in their own abilities to use technology in order to fully engage in an online course, including gaining access to course materials, making effective use of virtual instructional tools, communicating with instructors and classmates, and participating in class discussions and solving problems. Hence, students’ confidence in their ability to succeed in an online course plays a crucial role in their overall academic performance (Ahmadipour, 2022).


After performing an extensive search into the relationship between TR and OLSE, it was discovered that the vast majority of the literature on the topic posited a reverse correlation between the two. This implies that the majority of the publications that were undertaken looked at how OLSE affects TR. Fascinatingly, results from a variety of research show various degrees of linkage between the two variables, some of which imply a positive correlation (Burçin Hamutoğlu et al., 2021; Fitriawan et al., 2023) and others a negative one (Qin et al., 2022) or perhaps no correlation at all (Ogbodoakum et al., 2022). On a positive note, few studies were detected that performed a thorough analysis on how TR affected OLSE. One particularly useful illustration of this may be found in the research conducted by Okuonghae et al. (2022), in which 320 respondents were chosen at random and subjected to an investigation into the factors that indicated whether or not individuals would adopt e-learning in the Nigerian context. In addition to their other findings, it was discovered that there is a substantial association between technological readiness and computer self-efficacy, indicating that both factors had joint influence on the utilisation of e-learning by Library Information Systems (LIS) students in Nigeria. However, there is limited research on the correlation between TR and OLSE, particularly within the field of physical education in higher education. Furthermore, there were few studies conducted by deepening the relationship between the four constructs of TR and OLSE. 


Research Questions

	Is online learning self-efficacy significantly related to technological readiness and its four dimensions: optimism; insecurity; innovativeness; and discomfort?

	Can online self-efficacy be predicted by technological readiness and its four dimensions noted above?



Methods

Participants

The selected 248 respondents for the study were students  taking a Bachelor of Physical Education in a selected university in the Philippines, and enrolled in an online class during the semester. Purposive sampling technique was utilised in the selection of the respondents. This sampling methodology is a non-probability sampling strategy where researchers select respondents based on certain criteria that are extremely relevant to the present investigation. In this, selection criteria have been formulated to obtain the most reliable and accurate data from the respondents:


	currently enrolled in an online learning modality during the second semester of the 2022-2023 academic year;

	male, female or member of the LGBTQIAP+; and,

	19 years old and above.



The study was conducted during the second semester of the academic year to include first-year college students who had already experienced this learning modality in various Physical Education courses. Table 1 represents the demographic profiles of the respondents. Most of the respondents were female, followed by male and LGBTQIAP+ members [NFEMALE = 133(37.7%), NMALE = 115(37.7%), NLGBTQIAP+ = 57(18.7%)] respondents. Lastly, most of the respondents fell in the 19-21 years old age group, followed by 22-24 years old [N19-21 YEARS OLD = 246(80.7%), N22-24 YEARS OLD = 59(19.3%), N25 YEARS OLD AND ABOVE = 0(0.00%)].


Table 1: Demographic Profile of the Respondents
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Source: Primary Data


Instruments

To collect data from the participants, the current study employed a survey approach utilising Google Forms. Online surveys provide the advantage of effectively addressing a wide and varied audience, offering rapid and cost-efficient collection and analysis. In this regard, two distinct questionnaires were utilised in this study. First, the ‘Technological Readiness Index’ developed by Parasuraman and Colby (2002), is a 10-item questionnaire that measures students’ technological readiness based on two dimensions subdivided into four distinct constructs: positive feelings toward adopting technology, that is, Optimism (e.g., “You find technologies to be mentally stimulating.”), and Innovativeness (e.g., “You can usually figure out new high-tech products and services without help from others.”), and Inhibitors of Technology Readiness,  that is, Discomfort (e.g., “It is embarrassing when you have trouble with a high-tech gadget while people are watching.”), and Insecurity (e.g., “Other people come to you for advice on new technologies.”). Responses were recorded on a 5-point Likert Scale from 1 - “Strongly disagree” to 5 - “Strongly agree.” Lastly, ‘Online Learning Self-Efficacy in Students’ by Zimmerman and Kulikowich (2016), is a 22-item questionnaire which measures online learning self-efficacy encompassing a wide variety of tasks required for successful online students. An example of a statement was, “Navigate online course materials efficiently.” The responses were encoded on a 7-point Likert Scale from 1 - “Strongly disagree” to 7 - “Strongly agree.”


Data Analysis

First, a normality test was performed. All variables obtained the threshold value [-2, 2], hence it can be postulated that all data were normally distributed [OPT (M = 3.65, SD = .43; Skew = .391, Kurt = .256), INS (M = 3.59, SD = .60; Skew = .574, Kurt = -.212), INNO (M = 3.48, SD = .77; Skew = -.393, Kurt = -.088), DISC (M = 3.20, SD = .95; Skew = -.234, Kurt = .052), and OLSE (M = 3.65, SD = .43; Skew = .391, Kurt = .256)]. Hence, a parametric test could be used. For this study, Pearson-r was utilised to test the relationship between variables. To test the direct relation and influence of TR and its four distinct constructs to OLSE, Multiple Regression analysis was used.


Ethical Consideration

The study adhered strictly to ethical guidelines, with data gathered via an online survey using Google Forms. The survey clearly explained the study’s purpose, inclusion criteria, instruments, and the specific variables to be measured. Participants were informed that their involvement was voluntary, and they could withdraw at any time without consequence. Potential minor risks, such as discomfort from answering personal or sensitive questions, were also highlighted. No monetary compensation was offered for participation, and data was stored securely with password protection, accessible only to the principal investigator. Data would be kept for three months and then permanently deleted. Respondents’ anonymity and confidentiality were maintained throughout, and the study complied with the Data Privacy Act of 2012 (Republic Act 10173).


Results

Research Question 1: Is online learning self-efficacy significantly related to technological readiness?

Table 2 illustrates the findings on the correlational analysis that was performed. First, it was observed that overall technological readiness is positively associated with OLSE (r(303) = .945, p < .05). It can be postulated that the level of students’ readiness in utilising technology in learning various concepts in Physical Education may significantly increase their OLSE. 


Research Question 1a: Is online learning self-efficacy significantly related to technological readiness in terms of optimism?

The following results were specifically the constructs of TR that were tested in relation to OLSE. It was observed that optimism was statistically related to OLSE (r(303) = .628, p < .05). It can be construed that the level of optimism that students showed in using various technologies in absorbing various concepts and skill-related topics in Physical Education significantly bolstered OLSE. 


Research Question 1b: Is online learning self-efficacy significantly related to technological readiness in terms of insecurity?

Additionally, it was observed that insecurity is significantly interrelated to OLSE (r(303) = .494, p < .05). Focusing on the questionnaire that was utilised for the study, the finding suggests that the level of attentiveness students showed pertaining to the data or information they shared with technologies in learning Physical Education may positively boost OLSE. 


Research Question 1c: Is online learning self-efficacy significantly related to technological readiness in terms of innovativeness?

Furthermore, it was also observed that innovativeness is positively correlated with OLSE (r(303) = .628, p < .05). In connection with this, it can be assumed that students’ innovativeness in using technologies in learning Physical Education may significantly leverage their OLSE. 


Research Question 1d: Is online learning self-efficacy significantly related to technological readiness in terms of discomfort?

Lastly, it was found that Discomfort  is positively interconnected with OLSE (r(303) = .703, p < .05). Based on this finding, it can be hypothesised that students feeling a high level of discomfort in operating various technologies may increase their OLSE. This finding was somewhat peculiar. However, it is worth noting that those who perceive themselves as being exploited by those with greater knowledge, or who struggle with technological advancements, may experience an increase in their effectiveness in online learning.


Table 2: Correlational Analysis Results
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Source: Primary Data


Research Question 2: Can online self-efficacy be predicted by technological readiness?

It was found that TR predicts OLSE, indicating that TR is directly correlated and affects OLSE [F (4, 300) = 718.416, p < .001]. The R2 model = .905 indicated that the model accounts for 90.5% of the variance in OLSE. This could be interpreted as evidence that students’ technological preparedness greatly improves and boosts OLSE. This result is illustrated in Table 3.


Research Question 2a: Can online self-efficacy be predicted by technological readiness in terms of optimism?

The coefficients were further analysed to determine each factor’s influence to the dependent variable. First, it was observed that OPT predicts OLSE, indicating that OPT has a direct significant influence on OLSE (β = .211, t = 16.230, p < .001). This suggests that a student’s level of optimism regarding technology may have a direct and substantial influence on their overall OLSE. 


Research Question 2b: Can online self-efficacy be predicted by technological readiness in terms of insecurity?

Also, it was detected that INS predicts OLSE, signifying that INS directly influences OLSE (β = .219, t = 16.167, p = < .001). Therefore, it can be inferred that higher awareness of online safety and a more cautious approach to sharing personal data on learning platforms are significantly connected to increased levels of OLSE.


Research Question 2c: Can online self-efficacy be predicted by technological readiness in terms of innovativeness?

It was found that INNO predicts OLSE, suggesting that INNO exerts a direct influence on OLSE (β = .202, t = 17.718, p = < .001). Students’ OLSE appeared to be increasing in tandem with their demonstrated creativity in applying a variety of technological tools to the educational process. 


Research Question 2d: Can online self-efficacy be predicted by technological readiness in terms of innovativeness?

Finally, DISC was found to be a predictor of OLSE, which suggests that DISC has a beneficial effect on OLSE (β = .211, t = 24.336, p = < .001). While it may seem counterintuitive, it is possible that OLSE is considerably boosted by the experience of being exploited by others when using technological platforms and the associated feelings of shame.


Table 3: Multiple Regression Analysis Findings
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Note: *p < .05. OLSE - Online Learning Self-Efficacy, OPT - Optimism, INS - Insecure, INNO - Innovativeness, and DISC - Discomfort


Source: Primary Data


Discussion

While other scholarly studies have shown that this assumption that variables should be associated in order to undertake multiple regression analysis is incorrect, it serves as the foundation for this study’s correlational analysis. Based on the findings of this study, it was found that overall, TR was directly related to and predicted OLSE. It can be assumed that readiness to use cutting-edge technology via various online educational platforms was of great help to boost students’ OLSE. Although the approach used in the study was considerably different from the general one used currently, the conclusion was corroborated by the one study reported in this paper that looked at the connection between the two variables (Okuonghae et al., 2022). Students’ predisposition to embrace new technologies, such as online educational platforms, may positively leverage students’ efficiency in using these sorts of tools in order to perform and achieve better in online classes. In addition, the degree to which they are prepared technologically may have a beneficial effect on the learners’ perception of their own capacity to carry out the online academic tasks required of them (Abuhassna et al., 2020; Basri et al., 2018).


Moreover, it was found that optimism is highly correlated to and positively influences OLSE. As mentioned earlier, OPT means the belief that people may exercise more control over their life by making use of available technologies. Additionally, optimists tend to believe that they have a good handle on a technology tool and that it will help them get their work done quickly and effectively (Li et al., 2023). It follows that students’ proficiency with technological resources, such as online educational learning platforms, could improve their ability to complete their educational tasks in an online environment. Furthermore, scholars have recognised the usefulness of optimism for its impact on psychological regulation, self-control, and self-efficacy (Lei & Lei, 2022; Zhang, 2022), most especially in an online environment. 


Fascinatingly, INS has been observed to positively influence OLSE. This was due to the distrust of technology, stemming from doubt about its efficacy and worries about its potential negative repercussions (Bondanini et al., 2020). Furthermore, the benefits of adopting online learning platforms may be undervalued if they are associated with a general sensation of anxiety caused, in part, by worries about the reliability of the internet or the system (Ramírez-Correa et al., 2023). Focusing on the questionnaire that was used, the findings suggest that students’ OLSE may benefit from their increased focus on the data and information they shared with technologies throughout their PE classes. In other words, if students are cautious about sharing details about themselves, their coursework, and their projects, they may be able to make better use of their time studying online and improve their academic performance as a result. Additionally, concentrating on the definition of the construct according to related literature, it is proposed that students may flip the script and use their feelings of helplessness and being overwhelmed as a driving force to work on and improve their OLSE. Although several researchers have found that a lack of confidence in one’s ability to use technology results in lower self-efficacy (Tłuściak-Deliowska, 2022; Wu & Tu, 2019), instructors of physical education can improve OLSE by introducing students to healthy coping mechanisms for dealing with feelings of helplessness and being overwhelmed when engaging in online learning through various educational platforms. 


Moreover, innovation has been observed to have a significant and positive relationship with TR. It has been intellectualised that innovativeness suggests a tendency to be at the forefront of new developments in both technology and ideas. Also, creative people tend to be naturally drawn to online learning environments, and they are often interested in expanding their knowledge of the tools available to them online. Based on this finding, it can be postulated that students’ creativity and curiosity in using technology, such as various online educational platforms, may boost students’ self-efficiency in online learning. There is a growing consensus that the use of digital technology in the classroom is inevitable as the prevalence of ICTs in all spheres of human activity increases (Rosar & Weidlich, 2022). Students’ confidence in their own abilities to succeed in school may be boosted when they demonstrate inventiveness and curiosity in their use of technology through various learning platforms (Abu Hanifah et al., 2022; Landrum, 2020; Vidergor, 2023). 


Lastly, it was observed that discomfort has a positive and significant influence on TR. Discomfort is defined as the feeling of helplessness that comes from being overwhelmed by the demands of modern technology (Blut & Wang, 2020; Nafia et al., 2023). Users of online learning platforms are more likely to suffer anxiety when they feel they have little say over the features available on their platform (Roetzel, 2019). Feelings of doubt and scepticism about the efficacy of online learning platforms may result from a combination of having previously felt overwhelmed and being unfamiliar with using such tools. Based on the finding, students’ self-efficacy in online learning may be boosted, at least in part, by the fact that they are uncomfortable using technology through online educational learning platforms. The unusual nature of this discovery inspired the investigators behind the current study to employ an integrative strategy. In this regard, providing in-depth instruction in using online educational platforms may help alleviate the anxiety felt by students enrolled in Physical Education courses. Hence, teachers and students working together could help dispel some of the anxiety that some students feel while using digital learning platforms (Özbek et al., 2023). Studies have shown that teachers’ own positive views of technology can have a significant impact on their students’ willingness to adopt the same tools for learning, reducing the anxiety that some students may experience when exposed to online learning environments (An et al., 2022; Lin & Yu, 2023; Ndebele & Mbodila, 2022).


The conceptualisation of Technology Readiness (TR) has varied significantly over the years (Blut & Wang, 2020; Kampa, 2023). Due to its multifaceted nature, there is ongoing debate regarding whether TR is best understood through four dimensions (innovation, optimism, insecurity, discomfort), two dimensions (motivators and inhibitors), or as a single overall construct. A substantial body of research has treated TR as a four-dimensional construct, analysing the effects of each component separately (Lam et al., 2008; Son & Han, 2011). This approach provides a more nuanced understanding of TR and its influence, though it has faced criticism. Additionally, empirical evidence suggests that the motivators and inhibitors often exhibit similar effects, raising the question of whether these dimensions should be treated distinctly (Blut & Wang, 2020). Conversely, some studies have employed a one-dimensional approach, using a single composite measure to represent total TR (Tuasikal et al., 2023). While practical, this method may need to be revised to include the unique contributions of each TR dimension and the complex interactions between them. The study’s strength lies in applying the four-dimensional model, which allowed researchers to explore how each TR variable influenced students’ perceptions of their ability to succeed in online learning, specifically within Physical Education classes using online educational platforms. Notably, previous studies have yet to thoroughly examine the relationship between TR and OLSE, particularly in higher education and physical education, especially in the Philippines. Therefore, further research is recommended to deepen understanding of the TR-OLSE relationship. Given that the results of this study are still inconclusive, testing these variables across different populations could help validate or challenge the findings.


Conclusion

The results of this survey administered to 305 future teachers majoring in Physical Education revealed a correlation between Technological Readiness and students’ perceptions of their own ability to succeed in online Physical Education courses. Furthermore, this study exemplified the direct influence of the four constructs of TR to OLSE. The results suggest that the use of innovative educational technologies like online learning platforms may greatly enhance and increase students’ ability to study in a digital setting, thereby resulting in higher academic performance.


Furthermore, this study emphasises the significance of technology readiness in enhancing student achievements in online education. By showcasing the beneficial implications of educational technologies, it emphasises the necessity of incorporating digital tools into instructional methods. The results indicate that improving technology proficiency among future educators could result in improved academic achievement and adaptability in digital educational settings.


However, as have mentioned earlier, there is a scarcity of studies conducted in relation to this current investigation. This study highly recommends conducting a similar inquiry in order to support or reject the results. Additionally, other factors or attributes that may greatly affect the relationship between the two variables may be added and tested in future research endeavours. This study has created a bridge to cross the gap left by previous investigations in relation to this current topic.
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