
* E-mail address: rsoriano.sancarlos@psu.edu.ph 

 1 

Exploring the Challenges of Future Social 2 

Studies Educators in the Age of Industry 4.0 3 

 4 
 5 
 6 7 
.8 

ABSTRACT 9 
 10 
In the era of Industry 4.0, technological advancements are not just a supplemental tool but a fundamental 
component of the new educational landscape.The level of awareness and preparedness towards 
technological advancements, and the challenges of 239 future social studies educators in the era of 
Industry 4.0 are explored in this study. It employed a mixed-methods approach, combining quantitative 
and qualitative research methods, which enabled a comprehensive assessment of the challenges and the 
level of awareness and preparedness of future social studies educators in the era of Industry 4.0. 
Findings revealed that future educators are highly aware of technologies like QR codes, AI, and VR but 
only moderately aware of others like hologram and cloud computing. In terms of preparedness, educators 
felt moderately prepared for various indicators, with biometrics being the highest-ranked. Significantly, the 
study reveals a strong positive correlation (P< 0.001) between awareness and preparedness, 
underscoring the need for robust technological literacy within teacher education programs. Challenges 
educators face, such as limited technological infrastructure, technical issues, and disparities in technology 
access, require attention to ensure that future social studies educators are well-equipped for the era of 
Industry 4.0. 
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1. INTRODUCTION 15 
 16 
1.1 Background of the Study 17 
Fourth Industrial Revolution, IR 4.0, or Industry 4.0 (Bai et al., 2020), is a buzzword and neologism describing rapid 18 
technological advancement in the 21st century (Ross & Maynard, 2021). The term gained widespread use in 2016 after 19 
being introduced by Klaus Schwab, the World Economic Forum founder and executive chairman. According to Javaid et 20 
al. (2022), Industry 4.0 integrates developments in emerging technology, robots and artificial intelligence, advanced 21 
sensors, cloud computing, the IoT, mobile enforcement, and many other applications. These technological advancements 22 
are reshaping how people learn, live, and work.  23 
According to Alakrash and Razak (2021a), technological advancements have positively influenced various aspects of life, 24 
including business, education, and more. The integration of technological devices and software in educational settings 25 
has not only benefited learners but also skyrocketed their enthusiasm for learning. Educators and government institutions 26 
have observed an increasing interest among students in learning more (Hameed & Hashim, 2022). It is no doubt that 27 
technology has a significant impact on today’s educational landscape. Thus, it is indispensable to transform education to 28 
empower students with the knowledge and skills they need to thrive in this ever-evolving environment. 29 
In today's industry, the growing presence of advanced technology is irresistible. Therefore, it is crucial for future social 30 
studies educators to be well-informed and ready to adapt to these changes in order to remain relevant after completing 31 
their degree programs. It is essential to assess the current level of awareness and preparedness of future educators at 32 
Pangasinan State University, San Carlos City Campus, with regard to Industry 4.0 and explore the challenges they face. 33 
By doing so, the university can attain its vision and mission of becoming an industry-driven state university and producing 34 
dynamic, responsive, and future-ready individuals. 35 
Fourth Industrial Revolution, IR 4.0, or Industry 4.0 [1] is a buzzword and neologism describing rapid technological 36 
advancement in the 21st century [2]. The term gained widespread use in 2016 after being introduced by Klaus Schwab, 37 



 

the World Economic Forum founder and executive chairman. Industry 4.0 integrates developments in emerging 38 
technology, robots and artificial intelligence, advanced sensors, cloud computing, the IoT, mobile enforcement, and many 39 
other applications. These technological advancements are reshaping how people learn, live, and work [3].  40 
 41 
Technological advancements have positively influenced various aspects of life, including business, education, and more 42 
[4]. The integration of technological devices and software in educational settings has not only benefited learners but also 43 
skyrocketed their enthusiasm for learning. Educators and government institutions have observed an increasing interest 44 
among students in learning more [5]. It is no doubt that technology has a significant impact on today’s educational 45 
landscape. Thus, it is indispensable to transform education to empower students with the knowledge and skills they need 46 
to thrive in this ever-evolving environment. 47 
 48 
In today's industry, the growing presence of advanced technology is irresistible. Therefore, it is crucial for future social 49 
studies educators to be well-informed and ready to adapt to these changes in order to remain relevant after completing 50 
their degree programs. It is essential to assess the current level of awareness and preparedness of future educators at 51 
Pangasinan State University, San Carlos City Campus, with regard to Industry 4.0 and explore the challenges they face. 52 
By doing so, the university can attain its vision and mission of becoming an industry-driven state university and producing 53 
dynamic, responsive, and future-ready individuals. 54 
 55 
1.2 Literature Review 56 
The historical evolution of education accentuates its continual adjustments to align with societal and technological 57 
advancements. From the introduction of the printing press, which revolutionized knowledge dissemination, to the 58 
widespread use of computers and the internet, which transformed access to information and communication, education 59 
has constantly evolved to remain relevant [6]. With the proliferation of IR 4.0 on a global scale, there is an immediate need 60 
for higher education institutions to quickly adapt and incorporate the methodology and components of these rapidly 61 
changing trends and evolving demands of the industry into their existing curriculum [7], and foster critical thinking, 62 
problem-solving, digital literacy, and other 21st-century skills essential for success in the digital age [8]. Failing to do so 63 
will result in cohorts of graduates becoming part of the redundant workforce, where their acquired knowledge and skills 64 
become obsolete quickly [9]. 65 
 66 
Further, Pangandaman et al. [10] emphasize that technological advancements are one of the attributes and crucial 67 
determinants of a higher education institution's readiness and capability to become relevant to Industry 4.0. This assertion 68 
is supported by James [11], who highlights that in order to prepare future graduates for work, universities must align their 69 
teaching and processes with technological advancements. Halili [12] enumerated new technological advancements, which 70 
include 3D printing, augmented reality, virtual reality, cloud computing, hologram, biometrics, paper-thin smartphones, 71 
multi-touch LCD screens, internet of things (IoT), artificial intelligence, big data, and QR code. According to Vawn [13], 72 
incorporating these latest technologies can raise the effectiveness of the teaching and learning process. 73 
 74 
However, integrating Industry 4.0 technological advancements into education presents challenges. There are concerns 75 
about equitable access to technology, the need for ongoing teacher training and support, and the potential for these 76 
technologies to exacerbate existing inequalities [6]. Eslit[14] identified obstacles such as financial constraints, lack of 77 
teacher training, technological infrastructure, and connectivity issues. Hameed and Hashim [5] noted the lack of internet 78 
connection, exposure or knowledge of using technology, and lack of technology equipment in school. Moreover, according 79 
to Emirates Scholar [15], ensuring equitable access to technology, addressing privacy and security concerns, and 80 
adapting the curriculum and teaching methods are some challenges educators and policymakers must grapple with. 81 
Unequitable access to digital technologies, lack of funding and research, knowledge of teachers, public policy on the 82 
fourth industrial revolution and new technologies, technological challenges, and data privacy and security of data collected 83 
are the challenges identified in the study of Juma & Patel [16]. 84 
 85 
Despite the challenges, it is indisputable that IR 4.0 essentially restructures different societal entities, especially the 86 
education sector, which demands a paradigm shift in teaching and learning practices. The social studies program, which 87 
aims to foster critical thinking, civic engagement, and historical understanding, is susceptible to the impact of Industry 4.0. 88 
Therefore, the future educators under the said program must be aware of and prepared for the advancements and 89 
challenges of the Fourth Industrial Revolution. Then, curricula must be adjusted to make them more technology-90 
compatible [17]. 91 
 92 
Though the potential of IR 4.0 to be incorporated into the social studies program is unequivocally acknowledged, there is 93 
still a significant gap in understanding the awareness and readiness of future educators in this context. Specifically, there 94 
is a lack of studies navigating the extent to which future social studies educators at Pangasinan State University (PSU), 95 
San Carlos City Campus, are aware of Industry 4.0 technologies and challenges.  96 
1.3 Research Questions 97 



 

This study aimed to contribute to the understanding of Industry 4.0 in the Social Studies Program of Pangasinan State 98 
University, San Carlos City Campus, by investigating the challenges of future educators. Specifically, the study sought to 99 
answer the following research questions: 100 
1. What is the level of awareness of future educators towards Industry 4.0 in terms of technological advancements? 101 
2. What is the level of preparedness of future educators towards Industry 4.0 in terms of technological 102 
advancements? 103 
3. What is the significant relationship between the level of awareness and preparedness of future social studies 104 
educators? 105 
4. What are the challenges encountered by future social studies educators in the era of Industry 4.0? 106 
 107 
 108 
2. METHODOLOGY 109 
 110 
2.1 Research Design  111 
The research design for this study employed a mixed-methods approach, combining quantitative and qualitative research 112 
methods. This design enabled a comprehensive assessment of the challenges and the level of awareness and 113 
preparedness of future social studies educators in the era of Industry 4.0. According to Soriano [18], the use of both 114 
quantitative and qualitative data enhanced the robustness of the findings and offered a more holistic understanding of the 115 
study. The qualitative phase focused on gaining in-depth insights into the challenges faced by future social studies 116 
educators in the midst of Industry 4.0. 117 
 118 
2.2 Research Locale 119 
The participants selected for this study are specifically future social studies educators studying at Pangasinan State 120 
University, San Carlos City Campus. The inclusion criteria encompass incoming 2nd, 3rd, and 4th-year students of the 1st 121 
semester, A.Y. 2024-2025.  122 
 123 
2.3 Research Participants 124 
A total of 239 future social studies educators are involved in the study, with 20 from the incoming 2nd year, 90 from the 125 
incoming 3rd year, and 129 from the incoming 4th year. Incoming first-year students are excluded from this study due to 126 
their limited experience within the university setting. 127 
The sampling process utilized in the study is a non-probability sampling technique specifically, a convenience sampling 128 
method. This decision is based on the assumption that 2nd to 4th-year students would provide a more relevant and 129 
informed perspective. 130 
 131 
 132 
2.4 Research Instrument 133 
The primary tool used in gathering quantitative and qualitative data for this study was a semi-structured questionnaire 134 
adopted from Soriano [19], modified by the researcher and touted as “Semi-structured Questionnaire for Exploring the 135 
Challenges of Future Social Studies Educators in the Age of Industry 4.0”. A modified semi-structured questionnaire is 136 
consisted of three parts. Part I was designed to assess the awareness level of future social studies educators, Part II 137 
aimed to gauge their level of preparedness, and Part III was focused on exploring the challenges by providing 138 
predetermined answers to guide participants' responses. 139 
 140 
2.5 Data Gathering Procedure 141 
The study first obtained official permission from the Campus Executive Director with the help of the Research Coordinator 142 
and the Program Chairperson of the Social Studies Department. After the approval was secured, the researcher 143 
conducted the survey using Google Forms. The data from the respondents' answers were automatically collected, tallied, 144 
and organized into Google spreadsheets. The researcher then downloaded the tabulated data, organized them into 145 
corresponding tables, and proceeded with the interpretation of the results. This study examined the gathered data using 146 
descriptive statistics such as mean and rank to accurately determine the level of awareness and preparedness of future 147 
social studies educators in the era of Industry 4.0. Frequency counts were utilized to identify both common and specific 148 
challenges emerging from the data. 149 
 150 
 151 
 152 
 153 
3. RESULTS AND DISCUSSION 154 
 155 
3.1 On the Level of Awareness of Future Educators towards Technological Advancements 156 



 

Table 1 shows the level of awareness of future educators from the Social Studies program towards Industry 4.0 regarding 157 
technological advancements. It could be derived that among the technological advancements of Industry 4.0, only three 158 
have a descriptive equivalent of “Highly Aware,” and the rest have a descriptive equivalent of “Moderately Aware.” 159 
 160 
Table 1. Future Educators’ Level of Awareness Towards Technological Advancements 161 
 162 

Indicators  Mean DE Rank 
QR code. 4.02 Highly Aware 1 
Artificial Intelligence 3.84 Highly Aware 2 
Virtual Reality 3.79 Highly Aware 3 
Biometrics 3.50 Moderately Aware 4 
Multi-touch LCD Screen 3.46 Moderately Aware 5 
3D Printing  3.35 Moderately Aware 6 
Paper-thin Smartphone 3.24 Moderately Aware 7 
Internet of Things (IoT) 3.23 Moderately Aware 8 
Augmented Reality 3.09 Moderately Aware 9 
Big Data 3.07 Moderately Aware 10 
Hologram 2.99 Moderately Aware 11 
Cloud Computing 2.98 Moderately Aware 12 

Average Weighted Mean 3.38 Moderately Aware 
Legend: 1.00-1.50: Very Slightly Aware (VSA), 1.51-2.50: Slightly Aware (SA), 2.51-3.50: 
Moderately Aware (MA), 3.51-4.50: Highly Aware (HA), 4.51-5.00: Very Highly Aware (VHA) 

 163 
Future educators are “Highly Aware” of “QR Code,” “Artificial Intelligence,” and “Virtual Reality” (VR), which have means 164 
of 4.02, 3.84, and 3.79, respectively. These data imply that future educators are fully conscious of the existence of 165 
technological advancements and know they are often used in learning or the classroom. However, the respondents are 166 
“Moderately Aware” of the remaining technological advancements with weighted means that range from 3.50 to 2.98, such 167 
as “Biometrics”, “Multi-touch LCD Screen”, “3D Printing”, “Paper-thin Smartphone”, “Internet of Things (IoT)”, “Augmented 168 
Reality”, “Big Data”, “Hologram”, and “Cloud Computing”.  These suggest that the respondents are aware of the presence 169 
of technological advancements and know that they are sometimes used in learning or the classroom. 170 
Based on the ranks, it is significant to note that the “QR Code” got the highest, and Cloud Computing is at the bottom. The 171 
respondents displayed the highest level of awareness of QR codes due to the fact that these are commonly available on 172 
smartphones through QR code generators and scanners and are usually seen in product packaging, newspapers, and 173 
books [19]. This is supported by the study of Demir et al. [23], which revealed that among 241 college students, 80% of 174 
them recognized QR Codes as they usually see these on product packaging, pharmaceutical and drug packaging, 175 
coupons, magazines, and catalogues. Also, the study revealed that college students use QR Codes with their pre-176 
installed scanners on their mobile phones to access additional information and make purchases. According to Walsh and 177 
Andrew [24], some of the beneficial uses of QR Codes include bridging printed materials to electronic materials, reaching 178 
voiced materials, opening embedded videos, providing libraries with external resources, and reaching appropriate help. 179 
Future social studies educators commonly enjoy these uses as they have a higher level of awareness of QR codes. 180 
As regards technological advancement that has the lowest weighted mean, it is worth noting that students identified Cloud 181 
Computing as the least among the technological advancements. This is due to poor awareness of using cloud computing 182 
in education and the lack of internet connection at home. Accordingly, as stated in the blog report of Maropost.com [25], 183 
cloud computing is the use of hardware and software to deliver a service over a network, typically the internet. So, it is 184 
very clear that an internet connection is needed in order to enjoy the benefits of using cloud computing at home or in 185 
school. However, among those students who have mobile phones, only 20% of them have access to the Internet [19].  186 
In support of this finding, Bagish[26] conducted a study at Aden University, Yemen, that focused on the engineering 187 
students’ awareness of cloud computing and how often they use cloud computing applications. Findings showed that most 188 
of the students are not familiar with cloud computing due to a lack of resources—the internet and gadgets. 189 
The table generally shows that future social studies educators are “Moderately Aware,” with technological advancements 190 
having an average weighted mean of 2.53. The moderate level of awareness would suggest that these future social 191 
studies educators may not fully integrate technology into their learning. This would result in a more traditional approach to 192 
social studies education, potentially missing out on the benefits of technology in terms of interactive learning and access 193 
to diverse resources. 194 
 195 
3.2 On the Level of Preparedness of Future Educators towards Technological Advancements 196 



 

Regarding the respondents' preparedness toward technological advancements, they believed they are “Moderately 197 
Prepared” in all indicators in Table 2, which would mean that respondents are prepared to do and/or implement them 198 
sometimes in learning or the classroom. Out of 12 indicators, “Use my face, fingerprints, and eyes to sign in for daily 199 
classroom attendance” got the highest rank with a weighted mean of 3.42.  200 
 201 
Table 2: Level of Preparedness of Students along Technological Advancements 202 
 203 

Indicators Mean DE Rank 
Use my face, fingerprints, and eyes to sign in for daily classroom 
attendance. 3.42 Moderately 

Prepared 1 

Manage my own data, know how well I am learning, and 
determine my academic performance using big data. 3.31 Moderately 

Prepared 2 

Employ artificial intelligence to write historical narratives and 
essays, complete assignments, and participate in online quizzes 
and activities. 

3.22 Moderately 
Prepared 3 

Establish rapid communication and interaction with my colleagues 
in and outside the classroom through the Internet of Things. 3.18 Moderately 

Prepared 4.5 

Create stations to learn about specific events and people, and 
create a hot spot to navigate websites and video clips quickly. 3.18 Moderately 

Prepared 4.5 

Employ cloud computing for storing homework, digital textbooks, 
assignments, and real-time document sharing. 3.15 Moderately 

Prepared 6 

Write onscreen content with other people simultaneously, 
brainstorm, present, and analyze text or images through the 
multi-touch LCD screen. 

3.11 Moderately 
Prepared 7 

Utilize virtual reality to immerse in historical settings, diverse 
cultures, and complex geographical concepts. 3.05 Moderately 

Prepared 8 

Avail and use Paper-Thin Smartphones to read historical, 
political, social, and economic e-books and other online reading 
materials. 

3.02 Moderately 
Prepared 9.5 

Use 3D printing to create engaging social studies lessons that 
bring geographical features, historical artifacts, and political 
symbols to life. 

3.02 Moderately 
Prepared 9.5 

Utilize augmented reality apps to interact with digital content in 
real-time, manipulate virtual objects, conduct virtual experiments, 
or solve puzzles. 

2.97 Moderately 
Prepared 11 

Immerse in simulations of events and cultures through 
holographic technology (e.g., table holograms, light field display 
holograms). 

2.79 Moderately 
Prepared 12 

Average Weighted Mean 3.12 Moderately Prepared 
Legend: 1.00-1.50: Very Slightly Prepared (VSP), 1.51-2.50: Somewhat Prepared (SP), 2.51-3.50: Moderately 
Prepared (MP), 3.51-4.50: Well Prepared (WP), 4.51-5.00: Very Well Prepared (VWP) 
 204 
Future social studies educators are most prepared for the rank 1 indicator because they are used to using faces, 205 
fingerprints, and eyes to open gadgets and applications and carry out online transactions for security purposes. 206 
Biometrics provides not only maximum security but also convenience in daily transactions. According to the Bayometric 207 
website [27], biometrics can prevent unauthorized access and improve safety. Thus, inside the classroom, it would be 208 
harder for someone else to falsely record attendance. 209 
According to Lamin et al. [28], biometric attendance systems can significantly reduce the time and effort required for both 210 
students and instructors. By utilizing students' unique biometric data, such as fingerprints or facial recognition, these 211 
systems eliminate the need for manual attendance marking or ID card scanning. This saves time for students and 212 
instructors and minimizes the potential for errors or inaccuracies in attendance records. This is further reinforced by the 213 
findings of Sharma et al. [29], in which the potential of biometrics to improve the accuracy and reliability of attendance 214 
data, especially those students who might be struggling with absenteeism, is highlighted.  215 
At the bottom is “Immerse in simulations of events and cultures through holographic technology (e.g., table holograms, 216 
light field display holograms)” with a mean of 2.79. This would be attributed to the complexity and the cost of the 217 
hologram. It is one of the unexplored technological advancements in the field of education; thus, future social studies 218 
educators put this on the lowest rank. According to Barkhaya[30], hologram involves spatial displays that detach the 219 



 

display technology from the user and integrate it into the real environment. This type of technology has been introduced 220 
with proven advantages for several decades, especially in digital art and medicine, but yet to be explored in education.  221 
Holographic technology allows instructors to present their knowledge to many classrooms at once [19]. However, the 222 
usage of hologram in education is quite ideal and very expensive as the faculty will need laser lights, beams, or holo 223 
lenses. This type of technology fosters motivation among students, but this fosters a burden on the faculty as accessibility 224 
to this kind of technology is costly. 225 
 226 
3.3 On Significant Relationship Between the Level of Awareness and Preparedness of the Future Social Studies 227 
Educators Toward Technological Advancements 228 
 229 
As reflected in Table 3, the awareness of future social studies educators toward technological advancements has a 230 
significant value of P<0.001 in relation to their level of preparedness. This indicates that the correlation between future 231 
social studies educators' awareness of technological advancements and their preparedness is highly statistically 232 
significant. This would mean that there is strong evidence to suggest that the respondents’ awareness of technological 233 
advancements plays a pivotal role in their preparedness, and the observed relationship is unlikely to be due to random 234 
chance. 235 
 236 
Table 3: Level of Preparedness of Students along Technological Advancements 237 
 238 

 
Level of 

Preparedness 
Level of 
Awareness 

Spearman's rho  Correlation Coefficient .996** 
Sig. (2-tailed) <.001 

**. Correlation is significant at the 0.01 level (2-tailed). 
 239 
3.4 On the Challenges Encountered by Future Social Studies Educators in the Era of Industry 4.0 240 
In Table 4, the challenges encountered by future social studies educators are displayed in which, among the eight 241 
identified challenges, three are “Highly Challenging”, such as “Limited technological infrastructure in school”, “Dealing with 242 
technical issues, such as unreliable internet connectivity or software glitches”, “Disparities in access to digital 243 
technologies,” with percentages of 78.24, 70.71, and 61.92, respectively. 244 
 245 
Table 4: Challenges Encountered by Future Social Studies Educators in the Era of Industry 4.0 246 
 247 

Indicators* Freq Percentage DE 

Limited technological infrastructure in school 187 78.24 Highly 
Challenging  

Dealing with technical issues, such as unreliable 
internet connectivity or software glitches 169 70.71 Highly 

Challenging  

Disparities in access to digital technologies 148 61.92 Highly 
Challenging  

Managing distractions from technology, such as 
social media and online content 134 56.07 Challenging 

Insufficient funding and research support for 
technology integration in social studies 
classrooms 

126 52.72 Challenging 

Addressing data privacy and security of 
information collected through digital tools and 
platforms 

110 46.03 Challenging 

Lack of the necessary knowledge and expertise 
to effectively use technology tools for social 
studies learning 

102 42.68 Challenging 

Adjusting to innovative teaching methods that 
integrate technology into the social studies 
curriculum 

100 41.84 Challenging 

*Multiple responses 
 248 
These findings reveal that most future social studies educators face substantial challenges related to technology access 249 
and reliability. “Highly Challenging” challenges are significant and demanding obstacles that hinder future social studies 250 
educators from being relevant and, more importantly, being prepared in the era of Industry 4.0. Thus, these require 251 
considerable attention and effort to overcome. 252 



 

 A high percentage of limited technological infrastructure is attributed to limited funding or resources by the institution or 253 
the government [31]. This challenge deprives future social studies educators of the basic technological foundation for 254 
effective technology integration. Dealing with technical issues like unreliable internet connectivity and software glitches is 255 
unavoidable in developing nations like the Philippines. Indeed, this challenge escalates educational inequities among 256 
future social studies educators and poses a potential threat to social studies programs. Belleza et al. [32] support this 257 
claim by pointing out that slow and unreliable internet connections are a significant challenge. The highly challenging 258 
nature of disparities in access to digital technologies underscores the persistent digital divide and its threat to educational 259 
equity. Future social studies educators without adequate technology access at home are at a significant disadvantage. 260 
They miss out on educational opportunities, which will limit their ability to engage deeply with the social studies 261 
curriculum, develop their essential digital literacy skills, and reach their full potential. The digital divide can perpetuate and 262 
even worsen socioeconomic and other disparities for already underserved groups [33]. 263 
A relevant study conducted by Mahyoob et al. [34] among EFL teachers examined similar challenges of e-learning 264 
adoption like lacking technological infrastructure and disparate access to digital technologies. Their research reinforces 265 
the need to address these persistent obstacles, as also surfaced in the present investigation of preparedness among 266 
future social studies educators. Equipping teachers-in-training to leverage technology would require strategies to mitigate 267 
impediments rooted in unreliable infrastructure and digital inequity. 268 
The remaining challenges are labelled as “Challenging” and do not necessarily hinder future social studies educators from 269 
being prepared for the era of Industry 4.0. However, they still need to be addressed, albeit not immediately, to make them 270 
more relevantly prepared. 271 
 272 
3.5 Implications 273 
The findings highlight a significant need for teacher education programs to prioritize technological literacy and 274 
preparedness among future educators. Given that future social studies educators show a high level of awareness of 275 
certain technological advancements like QR codes, AI, and VR, but only moderate awareness of others such as big data, 276 
hologram, and cloud computing, teacher education curricula should be updated to provide more comprehensive training 277 
on a wider range of technological tools. This could include hands-on workshops, integration of technology into teaching 278 
practice sessions, and exposure to emerging technologies currently underutilized in education. By equipping future 279 
educators with a deeper understanding and familiarity with these tools, they will be better prepared to incorporate them 280 
into their teaching methods, enhancing student engagement and learning outcomes in a rapidly evolving educational 281 
landscape. Additionally, the strong correlation between awareness and preparedness suggests that increasing awareness 282 
directly influences educators' preparedness to use technology in the classroom. Teacher education programs must, 283 
therefore, not only focus on building awareness and preparedness but also on addressing the highly challenging 284 
challenges faced by future educators in the era of Industry 4.0, such as limited technological infrastructure, technical 285 
issues, and disparities in access to digital technologies. To address and overcome these challenges, the institution must 286 
invest in robust technological infrastructure such as high-speed internet and reliable hardware, venture into industry-287 
academia collaboration for access to cutting-edge technologies, provide training and dedicated tech support, promote 288 
digital literacy, supply devices to the underprivileged, explore flexible learning models, and collaborate with community 289 
organizations. 290 
 291 
 292 
4. CONCLUSION 293 
 294 
The study delved into the awareness and preparedness of future social studies educators towards technological 295 
advancements associated with Industry 4.0. The findings reveal that these future educators are highly aware of 296 
technological advancements such as QR codes, artificial intelligence, and virtual reality, but their level of awareness of 297 
other key technologies, including hologram, cloud computing, and the Internet of Things (IoT), is only moderate. 298 
Furthermore, the findings derived from this study highlight that preparedness levels among future social studies educators 299 
are moderate, suggesting a potential gap in fully utilizing technological advancements in educational settings. The gap in 300 
the level of awareness is significant, as it directly correlates with their overall preparedness to integrate these technologies 301 
into educational practices.  302 
This study is significant because it identifies the relationship between awareness and preparedness, emphasizing that a 303 
higher awareness level is crucial for educators to utilize technological tools effectively in the classroom. Moreover, the 304 
study underscores the challenges faced by future educators, particularly the limited technological infrastructure, unreliable 305 
internet connectivity, and disparities in access to digital technologies. These challenges pose significant obstacles to fully 306 
integrating Industry 4.0 technologies into education. 307 
For future research, it is recommended to examine effective strategies to bridge the gap between awareness and 308 
preparedness among future social studies educators. Additionally, further studies could investigate the specific barriers 309 
that hinder the adoption of these technologies in educational settings and develop targeted interventions to address these 310 
challenges. Research could also focus on studying the role of collaborative efforts and institutional support in overcoming 311 
challenges related to technology access and reliability. A research study that delves into the potential of emerging 312 
technologies, such as holographic technology, in transforming educational practices and improving student engagement 313 



 

could also be explored. These foregoing future research would provide valuable insights into the long-term impact of 314 
technological advancements on education in the era of Industry 4.0 and help shape future educational policies and 315 
practices. 316 
 317 
 Ethical Considerations 318 
It is imperative to prioritize both data confidentiality and active willing participation to uphold the ethical standards of 319 
research. To address this, the study meticulously outlined the survey's purpose, allowing participants to make informed 320 
decisions about their involvement, a cornerstone of informed consent [20]. Furthermore, by explicitly guaranteeing the 321 
confidentiality of responses [21], the study aimed to foster a secure environment conducive to honest and open sharing. 322 
Finally, emphasizing the value of participant insights [22] aimed to encourage thoughtful engagement and highlight the 323 
significance of their contribution to the research. This multifaceted approach reflects a commitment to ethical data 324 
collection practices that prioritize participant well-being and data integrity. 325 
 326 
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Disclaimer (Artificial intelligence) 328 
Option 1:  329 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) 330 
and text-to-image generators have been used during the writing or editing of this manuscript.  331 
Option 2:  332 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during 333 
the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative 334 
AI technology and as well as all input prompts provided to the generative AI technology 335 
Details of the AI usage are given below: 336 
1. 337 
2. 338 
3. 339 
 340 
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