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ABSTRACT 

In the 21st century, technology has become an essential tool in education, shaping 

pedagogical approaches and enhancing learning experiences. However, educators 

face significant challenges in adapting to technological advancements, impacting 

their ability to foster critical skills such as digital literacy, collaboration, and 

problem-solving. This study explores the challenges educators encounter in 

integrating technology into their teaching practices, with a particular focus on 

gender differences, teaching experience (in-service vs. pre-service teachers), 

institutional type, and educational qualifications. 

Findings indicate that female educators demonstrate higher openness and employ 

more diverse strategies for technology adoption compared to their male 

counterparts. Pre-service teachers exhibit greater enthusiasm and motivation than 

in-service teachers, suggesting that structured training programs play a crucial role 

in fostering adaptability. Institutional variations reveal that government educators 

show more reluctance but utilize broader adaptation strategies, whereas private 

institution educators display greater receptiveness due to institutional support. 

Additionally, educators with PhDs tend to rely on traditional methods, whereas 

those with Bachelor’s and Master’s degrees exhibit higher adaptability. 

These findings highlight the need for targeted professional development programs, 

policy interventions, and institutional support to bridge technological adaptability 

gaps among educators. By addressing barriers such as digital infrastructure, 

resistance to change, and skill gaps, this study contributes to the ongoing discourse 

on enhancing technology integration in education, ultimately fostering a future-

ready teaching workforce. 

1. Introductory Background 

1.1 Overview of 21st-Century Skills and the Critical Role of Technology in Education 

The concept of 21st-century skills encompasses a set of abilities essential for 

individuals to thrive in a rapidly changing, globally interconnected world. These skills, 

as outlined by Trilling and Fadel (2009), include critical thinking, creativity, 

collaboration, communication, digital literacy, adaptability, and problem-solving. 

These competencies are foundational for addressing complex real-world challenges and 

driving innovation in various domains. As economies evolve and technology advances, 

educational systems worldwide have recognized the importance of embedding these 

skills into curricula to prepare students for the demands of contemporary society. 

Technology plays an instrumental role in cultivating 21st-century skills by transforming 

traditional educational paradigms into more dynamic, interactive, and student-centered 

approaches. Digital tools and platforms empower students to access vast repositories of 

knowledge, collaborate in real-time across geographical boundaries, and engage in 

experiential learning opportunities. For example, adaptive learning technologies enable 
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personalized instruction, catering to diverse learning paces and styles, thereby 

enhancing engagement and comprehension (Voogt et al., 2013). Moreover, tools such 

as online discussion forums, collaborative software, and cloud-based resources 

facilitate teamwork, effective communication, and digital collaboration, all of which 

are pivotal for succeeding in modern workplaces. 

Educators, too, play a central role in this technological integration, as their ability to 

harness digital tools directly influences the learning environment. According to Koehler 

and Mishra (2009), the Technological Pedagogical Content Knowledge (TPACK) 

framework emphasizes the need for teachers to combine content expertise, pedagogical 

strategies, and technological skills to create meaningful learning experiences. 

Educators who integrate technology into their teaching methods are better equipped to 

promote critical thinking and problem-solving by encouraging students to analyze data, 

evaluate sources, and draw informed conclusions. 

Furthermore, technology fosters creativity by offering tools for multimedia content 

creation, simulation-based learning, and virtual reality experiences that help students 

visualize abstract concepts. It also equips learners with digital literacy—a key 

component of 21st-century skills—enabling them to navigate, evaluate, and responsibly 

use digital information (Binkley et al., 2012). Such capabilities are indispensable in an 

era dominated by digital transformation, where industries increasingly rely on data 

analysis, automation, and innovation. 

In addition to its impact on students, technology enhances educational access and 

equity. Online learning platforms break down geographical barriers, enabling learners 

from remote or underserved areas to access high-quality resources and expert guidance. 

Programs such as Massive Open Online Courses (MOOCs) and virtual classrooms 

exemplify the democratization of education through technology (Laurillard, 2012). 

However, the effective implementation of technology in education requires addressing 

challenges such as the digital divide, inadequate infrastructure, and resistance to 

change. 

In conclusion, the integration of 21st-century skills into education, supported by 

technology, is crucial for preparing learners to navigate the complexities of the modern 

world. By fostering critical thinking, creativity, collaboration, and digital literacy, 

technology enables a more engaged, inclusive, and future-ready education system. As 

educational institutions and policymakers continue to embrace these changes, they must 

also ensure equitable access to technology and ongoing professional development for 

educators to maximize its potential. 

 

1.2 Importance of Adapting to New Technologies for Educators in Enhancing 

Teaching and Learning Processes 

Adapting to new technologies is essential for educators to deliver effective teaching 

and foster meaningful learning in the digital age. Technology enhances teaching 

strategies by enabling interactive and inclusive approaches, such as simulations, 

adaptive learning platforms, and gamified tools, which cater to diverse student needs 

(Voogt et al., 2013). Educators can also leverage data analytics for personalized 

feedback, fostering deeper engagement and improved learning outcomes (Koehler & 

Mishra, 2009). 

Moreover, digital tools like Google Workspace and collaborative platforms promote 

teamwork and effective communication among students and between educators and 

parents (Trilling & Fadel, 2009). Professional growth is another key benefit, as online 

courses and webinars help teachers stay updated with modern pedagogical practices 

(Hargreaves & Fullan, 2012). 

During disruptions like the COVID-19 pandemic, educators adept in technology 

effectively transitioned to remote teaching, ensuring continuity in education (Hodges 
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et al., 2020). Additionally, adapting to technology helps teachers instill essential 21st-

century skills such as digital literacy, critical thinking, and creativity in students while 

fostering digital citizenship. 

By embracing technological advancements, educators enhance classroom 

effectiveness, foster global readiness, and create resilient learning ecosystems. 

 

2. Statement of the Problem: Challenges faced by educators in integrating technology 

into their teaching practices. 

 

3. Research Questions 

1. How do gender differences influence educators' responses, motivations, and strategies 

for adapting to new technology? 

2. What differences exist between in-service and pre-service teachers in terms of their 

willingness, motivation, and strategies for adopting new technology? 

3. How does the type of institution (government, private, or other) affect educators' 

attitudes toward and adaptation strategies for new technology? 

4. What role does educational qualification play in shaping educators' responses, 

motivation, and adaptation strategies toward new technology? 

5. What targeted interventions can be developed to support different groups of educators 

in improving their technological adaptability? 

4. Objectives 

1. To examine gender-based differences in educators' responses, motivations, and 

strategies for adapting to new technology. 

2. To analyze the differences in technology adoption between in-service and pre-service 

teachers. 

3. To investigate how institutional affiliation (government vs. private institutions) affects 

educators' openness to technology integration. 

4. To explore the impact of educational qualifications on educators' willingness, 

motivation, and strategies for adapting to new technology. 

5. To provide insights for designing targeted professional development programs to 

enhance educators' technological adaptability. 

 

5. Literature Review 

Trilling and Fadel (2009) in their work 21st-Century Skills: Learning for Life in Our Times, 

highlight the transformative role of technology in developing critical skills such as problem-

solving, creativity, and collaboration. Similarly, Voogt et al. (2013), in Challenges to Learning 

and Schooling in the Digital Networked World of the 21st Century, argue that integrating digital 

tools into education systems enhances digital literacy, which is vital for preparing students for 

global challenges. 

Koehler and Mishra (2009), in their study What Is Technological Pedagogical Content 

Knowledge (TPACK)?, highlights the complexity of integrating technology into subject-

specific pedagogy, requiring a blend of technical and instructional expertise. Despite its 

potential, the study reveals that educators often encounter barriers such as limited access to 

resources and insufficient professional training.  

Similarly, Hargreaves and Fullan (2012), in Professional Capital: Transforming Teaching in 

Every School, emphasize the resistance to change as a significant obstacle for educators in 

adopting innovative technologies. The study by Hodges et al. (2020), The Difference Between 

Emergency Remote Teaching and Online Learning, further highlights the challenges faced 

during the COVID-19 pandemic, including the lack of preparedness and inadequate digital 

skills among educators. 
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6. Method 

a) Research Design: A survey method was employed to gather primary data, aiming to  

understand the general characteristics and inclinations of the population toward 

entrepreneurship and to assess their competency levels. 

b) Population & Sample: The study targeted teachers and teacher trainees as its 

population. To enhance the accuracy of the sample estimates while minimizing time 

and cost complexities, purposive sampling was utilized. The sample consisted of 71 

teachers and teacher trainees from the National Capital Region (NCR), Delhi, India. 

c) Technique: Quantitative data collection was carried out using a survey method. 

d) Tools: A self-structured questionnaire was developed and validated by subject matter 

experts to ensure reliability. 

e) Data Analysis: The collected data was analyzed using Jamovi software version 

2.6.13. Descriptive analysis was performed to derive the results. 

 

7. Results  

Group Descriptive based on Gender 

  Group N Mean Median SD SE 

How do you usually respond to 

new technology introduced for 

tea 

Female 55 2.67 2.00 2.23 0.300 

Male 16 2.06 2.00 1.34 0.335 

What factors motivate you to 

adapt to new technologies? 

Female 55 2.56 1.00 2.15 0.290 

Male 16 2.31 2.00 1.66 0.416 

What strategies help you 

adapt to new technologies? 

(Select all 

Female 55 8.98 8.00 7.26 0.979 

Male 16 5.00 2.50 5.23 1.307 

  

The data suggests gender-based differences in educators' responses, motivations, and 

strategies for adapting to new technology. Female educators (Mean = 2.67, SD = 2.23) show 

a slightly higher openness to adopting new technology compared to male educators (Mean = 

2.06, SD = 1.34), though both have the same median response (2.00). In terms of motivation, 

females (Mean = 2.56, SD = 2.15) report slightly higher motivation levels than males (Mean = 

2.31, SD = 1.66), though the variation among females is greater. A more significant gap is 

observed in strategies for adaptation, where females (Mean = 8.98, SD = 7.26) employ more 

diverse approaches compared to males (Mean = 5.00, SD = 5.23). This suggests that female 

educators may be more proactive in exploring multiple strategies, while male educators might 

adopt a more selective or reserved approach. The higher standard deviations among females 

also indicate greater variability in their responses, highlighting a broader spectrum of attitudes 

and strategies within the group. Institutions may need targeted interventions to support 

different adaptation preferences, ensuring tailored training and resources that cater to both 

genders effectively 

 

 

 

 

 



 

 

 Technology Adaptation as 21st Century Skill among Educators: Understanding the Challenges 

SEEJPH Volume XXVI, S1,2025, ISSN: 2197-5248; Posted:05-01-25 

 

6784 | P a g e  
 

Group Descriptive based on Types of Service 

  Group N Mean Median SD SE 

How do you usually 

respond to new 

technology introduced 

for tea 

In-Service 

Teacher 

22 1.77 1.50 0.869 0.185 

Pre-

Service 

Teacher 

49 2.88 2.00 2.35 0.336 

What factors motivate 

you to adapt to new 

technologies? 

In-Service 

Teacher 

22 1.77 1.00 1.066 0.227 

Pre-

Service 

Teacher 

49 2.84 2.00 2.29 0.326 

What strategies help you 

adapt to new 

technologies? (Select all 

In-Service 

Teacher 

22 5.00 2.00 5.127 1.093 

Pre-

Service 

Teacher 

49 9.47 8.00 7.36 1.051 

  

The data highlights a notable difference between in-service and pre-service teachers in their 

responses, motivations, and strategies for adapting to new technology. Pre-service teachers 

(Mean = 2.88, SD = 2.35) show a significantly higher willingness to adopt new technology 

than in-service teachers (Mean = 1.77, SD = 0.869), indicating that those currently undergoing 

training are more open to technological advancements. Similarly, pre-service teachers (Mean 

= 2.84, SD = 2.29) report higher motivation levels compared to in-service teachers (Mean = 

1.77, SD = 1.066), suggesting that early-career educators may be more enthusiastic about 

integrating technology into their teaching. In terms of adaptation strategies, pre-service 

teachers (Mean = 9.47, SD = 7.36) utilize a broader range of methods than in-service teachers 

(Mean = 5.00, SD = 5.127), reflecting their greater exposure to structured training programs 

and willingness to experiment with new tools. The lower variability in in-service teachers' 

responses suggests a more uniform but conservative approach to technology adoption. This 

disparity underscores the need for targeted professional development programs for in-

service teachers to enhance their technological adaptability and bridge the gap between 

traditional and modern teaching methodologies. 

Group Descriptive based on Types of Institution 

  Type of Institution N Mean SD SE 

How do you usually respond 

to new technology 

introduced for tea 

Government 

School/College 

4 4.75 2.06 1.031 

Other 10 2.70 2.45 0.775 

Private 

School/College 

57 2.35 1.94 0.257 

Government 

School/College 

4 11.00 9.83 4.916 
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What strategies help you 

adapt to new technologies? 

(Select all 

Other 10 7.70 7.65 2.418 

Private 

School/College 

57 7.95 6.82 0.903 

What factors motivate you 

to adapt to new 

technologies? 

Government 

School/College 

4 4.25 2.75 1.377 

Other 10 2.50 2.01 0.637 

Private 

School/College 

57 2.39 1.98 0.262 

  

The data reveals variations in technology adoption and adaptation strategies across 

different types of institutions. Educators in government schools/colleges (Mean = 4.75, SD 

= 2.06) show the highest reluctance toward new technology, while those in private 

institutions (Mean = 2.35, SD = 1.94) demonstrate a more receptive attitude. This suggests 

that resource availability and institutional culture may influence openness to technological 

change. In terms of adaptation strategies, government school/college educators (Mean = 

11.00, SD = 9.83) report using the broadest range of methods, likely due to the need for self-

initiated learning in resource-limited environments. However, private school/college teachers 

(Mean = 7.95, SD = 6.82) also utilize a variety of approaches, potentially reflecting better 

access to institutional support and professional development opportunities. Regarding 

motivation to adapt, government school/college educators (Mean = 4.25, SD = 1.377) report 

the highest levels, suggesting that when technology is introduced, they feel a stronger push to 

adapt—possibly due to policy mandates or external pressure. In contrast, private school 

educators (Mean = 2.39, SD = 1.98) report lower motivation levels, possibly because 

technology use is already integrated into their teaching environment. Overall, the findings 

suggest a need for targeted support and training programs for educators across institution 

types, with particular attention to bridging the digital divide in government institutions. 

Group Descriptive based on Educational Qualifications 

  
Educational 

Qualification 
N Mean SD SE 

How do you usually respond 

to new technology introduced 

for tea 

Bachelor’s 

Degree 

37 2.70 2.271 0.373 

Doctorate (PhD) 7 1.57 0.976 0.369 

Master’s Degree 25 2.64 2.018 0.404 

Other 2 1.50 0.707 0.500 

What strategies help you 

adapt to new technologies? 

(Select all 

Bachelor’s 

Degree 

37 9.27 7.313 1.202 

Doctorate (PhD) 7 4.57 5.412 2.045 

Master’s Degree 25 7.56 6.989 1.398 

Other 2 5.00 4.243 3.000 

What factors motivate you to 

adapt to new technologies? 

Bachelor’s 

Degree 

37 2.59 2.204 0.362 
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Doctorate (PhD) 7 1.43 0.787 0.297 

Master’s Degree 25 2.68 2.076 0.415 

Other 2 2.50 0.707 0.500 

  

The data suggests that educational qualification influences responses to new technology, 

adaptation strategies, and motivation levels. Educators with a PhD (Mean = 1.57, SD = 

0.976) exhibit the least enthusiasm toward new technology, possibly due to established 

teaching methodologies and lower perceived necessity for adaptation. In contrast, those with a 

Bachelor’s degree (Mean = 2.70, SD = 2.271) show the highest receptiveness, likely 

reflecting greater exposure to modern teaching tools during their recent education. Similarly, 

educators with a Bachelor’s degree (Mean = 9.27, SD = 7.313) employ a broader range of 

adaptation strategies, compared to PhD holders (Mean = 4.57, SD = 5.412), who may rely 

more on traditional approaches. Motivation to adapt follows a similar trend, with PhD holders 

(Mean = 1.43, SD = 0.787) reporting the lowest levels, while those with a Master’s degree 

(Mean = 2.68, SD = 2.076) and Bachelor’s degree (Mean = 2.59, SD = 2.204) display higher 

motivation, potentially due to career growth opportunities linked to technology integration. 

These findings highlight the need for targeted professional development programs that cater 

to different qualification levels, particularly focusing on increasing engagement among highly 

qualified educators. 

8. Findings 

1. Gender-Based Differences in Technology Adaptation 

o Female educators exhibit a slightly higher openness to adopting new technology 

(Mean = 2.67) compared to male educators (Mean = 2.06). 

o Females also show greater motivation (Mean = 2.56) and employ a wider range 

of adaptation strategies (Mean = 8.98) compared to males (Mean = 5.00). 

o The higher variability in female responses suggests a more diverse approach to 

technology adoption, while male educators may follow a more selective or 

reserved adaptation style. 

2. Differences Between In-Service and Pre-Service Teachers 

o Pre-service teachers demonstrate significantly higher willingness (Mean = 2.88) 

to adopt new technology than in-service teachers (Mean = 1.77). 

o Motivation levels are also higher among pre-service teachers (Mean = 2.84) 

compared to in-service teachers (Mean = 1.77). 

o Pre-service teachers employ a broader range of adaptation strategies (Mean = 

9.47) than in-service teachers (Mean = 5.00), likely due to greater exposure to 

technology in training programs. 

o The lower variability among in-service teachers suggests a more conservative 

approach to technology integration. 

3. Institutional Differences in Technology Adoption 

o Educators in government institutions show the highest reluctance toward new 

technology (Mean = 4.75) compared to those in private institutions (Mean = 

2.35). 

o However, government educators report using a broader range of adaptation 

strategies (Mean = 11.00), likely due to self-initiated learning in resource-

limited environments. 

o Motivation levels are highest among government educators (Mean = 4.25), 

possibly due to policy mandates or institutional pressure. 
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o Private school educators, while more receptive to technology, report lower 

motivation levels (Mean = 2.39), suggesting that technology is already 

integrated into their teaching environment. 

4. Impact of Educational Qualification on Technology Adoption 

o Educators with a PhD (Mean = 1.57) exhibit the lowest enthusiasm for new 

technology, while those with a Bachelor’s degree (Mean = 2.70) show the 

highest receptiveness. 

o Adaptation strategies are more varied among educators with a Bachelor’s 

degree (Mean = 9.27) than among PhD holders (Mean = 4.57). 

o Motivation follows a similar pattern, with PhD holders reporting the lowest 

levels (Mean = 1.43), while Master’s and Bachelor’s degree holders display 

higher motivation. 

o This suggests that more qualified educators may rely on traditional methods and 

feel less pressure to adapt to new technological advancements. 

9. Conclusion 

The study reveals significant variations in educators’ responses, motivations, and adaptation 

strategies toward technology adoption based on gender, service type, institutional affiliation, 

and educational qualifications. Female educators generally exhibit higher adaptability, 

motivation, and strategy diversity than males, while pre-service teachers show greater openness 

and engagement compared to in-service teachers. Institutional differences indicate that 

government educators, despite higher reluctance, employ broader adaptation strategies, 

whereas private school educators are more receptive but less motivated. Educational 

qualification also plays a key role, with PhD holders demonstrating the least enthusiasm for 

technology adoption, while Bachelor’s and Master’s degree holders show greater adaptability 

and motivation. 

These findings emphasize the need for targeted professional development programs tailored to 

different educator groups. For in-service teachers, structured training programs can enhance 

technological adaptability, while government institutions may require infrastructure 

improvements and policy support. Gender-sensitive training approaches and initiatives 

encouraging technology use among highly qualified educators can further bridge existing gaps. 

By addressing these challenges, educational institutions can foster a more inclusive and 

effective approach to technology integration, ensuring that educators are well-equipped to 

impart 21st-century skills to their students. 
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