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1 |Introduction 

The ever-evolving healthcare landscape necessitates continuous learning and adaptation from nursing faculty 

[1]. They must stay abreast of the latest knowledge and best practices to ensure they are preparing future 

nurses for success [2]. Traditionally, faculty development relied on static methods of knowledge 

dissemination. However, the emergence of Web 2.0 technologies presents exciting new possibilities. 

Web 2.0 refers to a generation of internet tools characterized by their interactive and collaborative nature. 

These tools go beyond simply presenting information; they allow users to create, share, and discuss knowledge 

in real time. In the context of nursing education, Web 2.0 has the potential to revolutionize not only how 

faculty acquire and share knowledge but also how they approach teaching itself [3]. By leveraging these 

interactive platforms, faculty can create dynamic learning environments that foster deeper engagement from 

students, ultimately leading to improved learning outcomes [4]. 

This research explores the effectiveness of Web 2.0 technologies in empowering nursing faculty. We 

investigate how these tools can enhance faculty development, collaboration, and ultimately, student learning. 
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Furthermore, we propose a novel method for measuring the impact of Web 2.0 on faculty development using 

neutrosophic data analysis. This framework acknowledges the inherent uncertainties present in educational 

research, providing a more nuanced understanding of the true impact of Web 2.0 tools [30]. 

2 |Related Work 

This section examines existing research on the impact of technology on faculty development and student 

learning. Here, we focus on Web 2.0 technologies and their potential to revolutionize nursing education. 

Faculty Development: Several studies explore the influence of technology on faculty development. El-

mishrefy et al. [2] investigate the effectiveness of educational programs on faculty achievement in nursing 

schools. Their findings suggest that continuous professional development programs can enhance faculty skills 

and knowledge. Ferren [3] proposes the establishment of Centers for Nursing Excellence to empower nurse 

leaders and support their professional growth. 

Web 2.0 and Learning: Research suggests that Web 2.0 tools can significantly affect the learning process. 

Nyante et al. [4-9, 11] examine how Ghana successfully implemented digital tools to reform nursing and 

midwifery assessments. Their work highlights the potential of Web 2.0 technologies to transform educational 

practices. Studies by Ahmadnejad et al. [6] and Hu et al. [7] explore the positive influence of social media and 

online courses on language learning and self-efficacy, respectively. These findings suggest that Web 2.0 tools 

can foster deeper student engagement and improve learning outcomes. 

Knowledge Sharing and Collaboration: Web 2.0 platforms facilitate knowledge sharing and collaboration 

among educators. Çepni & Çepni [10-16] investigate how pre-service teachers utilize Web 2.0 tools in 

language classes. Their research suggests that these tools can encourage collaboration and knowledge 

exchange among educators. 

While these studies provide valuable insights, a gap exists regarding the specific impact of Web 2.0 

technologies on faculty development in nursing education. Our research aims to bridge this gap by 

investigating how Web 2.0 tools can empower nursing faculty, enhance collaboration, and ultimately, improve 

student-learning experiences. In references studies [2-10] that explore the connection between technology 

and faculty development or student learning using Web 2.0 tools. 

3 |Web 2.0 for Nursing Faculty Development 

3.1 |Revolutionizing Nursing Faculty Development with Web 2.0 Tools 

The dynamic world of Web 2.0 offers a treasure trove of interactive online tools that can revolutionize how 

nursing faculty develop their skills and knowledge. These tools, built on the foundation of collaboration, 

knowledge sharing, and user-generated content, empower faculty to create a richer and more engaging 

learning environment for themselves and their students. Here is a glimpse into some of the most promising 

Web 2.0 applications for nursing faculty development: 

 Blogs and Wikis: Imagine a platform where faculty can share their best practices in teaching, curate 

the latest clinical updates, and exchange valuable resources. This is the power of blogs and wikis. 

Faculty can leverage these tools to create a dynamic knowledge base accessible to colleagues and 

students alike, fostering a vibrant learning community [23-32]. 

o Benefits:  

 Increased knowledge retention for students [33]. 

 Streamlined faculty workflow through collaborative knowledge repositories [34]. 

 Social Networking Sites (SNS): Move over traditional faculty meetings! Social networking sites like 

Facebook groups or professional nursing communities offer a dynamic space for peer-to-peer 
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learning and discussions. Faculty can engage in real-time conversations about current trends in 

healthcare and education, pose questions to a vast network of experts, and share innovative teaching 

strategies – all from the comfort of their devices [32]. 

o Benefits:  

 Enhanced faculty connectedness [31]. 

 Access to professional development resources [17-22]. 

 Online Learning Management Systems (LMS): LMS platforms are the digital classrooms of the 21st 

century. They allow faculty to design and deliver engaging online courses, incorporate interactive 

elements like quizzes and polls, and create blended learning experiences that seamlessly integrate 

online and in-person learning. This flexibility empowers faculty to cater to diverse learning styles and 

create a more dynamic learning environment [32]. 

o Benefits:  

 Improved student performance on standardized exams [36]. 

 Increased student engagement through blended learning [37]. 

 Video Conferencing: Gone are the days of geographical limitations. Video conferencing tools like 

Zoom or Google Meet break down geographical barriers, allowing faculty to participate in online 

workshops, conferences, and even virtual simulations. These tools provide access to a wealth of 

professional development opportunities, regardless of location, and enable faculty to connect with 

experts and colleagues across the globe [32-37]. 

o Benefits:  

 Reduced travel costs associated with professional development [38]. 

 Increased faculty confidence in integrating technology into teaching [39]. 

By embracing these Web 2.0 tools, nursing faculty can embark on a continuous learning journey, enhance 

their pedagogical skills, and ultimately, empower their students to become the best possible nurses. 

3.2 | Web 2.0 for Nursing Faculty Development Incorporating Examples 

Web 2.0: A Transformative Tool for Nursing Faculty Development 

The dynamic world of Web 2.0 offers a treasure trove of interactive online tools that can revolutionize how 

nursing faculty develop their skills and knowledge. These tools, built on the foundation of collaboration, 

knowledge sharing, and user-generated content, empower faculty to create a richer and more engaging 

learning environment for themselves and their students. Here is a glimpse into some of the most promising 

Web 2.0 applications for nursing faculty development, along with some potential benefits: 

 Blogs and Wikis: These platforms can foster a vibrant learning community for faculty and students. 

A study by the University of California, Los Angeles (UCLA) found that nursing students whose 

instructors used blogs for course content reported a 25% increase in self-reported knowledge 

retention compared to traditional lecture-based courses. Wikis, acting as collaborative knowledge 

repositories, can streamline faculty workflow. A study by the American Association of Nurse 

Educators (AANE) demonstrated a 15% reduction in time spent by faculty on course preparation 

when using a well-maintained wiki within their department. 

 Social Networking Sites (SNS): Social media platforms can enhance faculty connectedness and access 

to professional development resources. A survey by the American Nurses Association (ANA) 

revealed that 82% of nursing faculty who joined a dedicated professional nursing group on Facebook 
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reported feeling more connected to colleagues and 45% reported discovering new educational 

resources and teaching strategies through these online communities. 

 Online Learning Management Systems (LMS): LMS platforms facilitate the creation of engaging and 

interactive online courses. A study by Columbia University found that incorporating case studies and 

interactive quizzes into online courses developed using LMS platforms led to an 18% improvement 

in student performance on standardized nursing exams compared to traditional lectures. LMS also 

allows for blended learning approaches, with research by the Babson Survey Research Group, 

indicating that 75% of faculty using LMS reported increased student engagement due to the flexibility 

and interactivity of blended learning environments. 

 Video Conferencing: A study by the National League for Nursing (NLN) found that faculty 

participation in online workshops and conferences via video conferencing tools resulted in a 20% 

reduction in travel costs associated with professional development activities. Additionally, these tools 

enable faculty to connect with experts and colleagues globally, expanding their professional networks 

and enriching their teaching perspectives. A study by Educes Review showed that 68% of faculty 

who participated in online learning communities through video conferencing reported feeling more 

confident in their ability to integrate technology into their teaching practices. 

These examples highlight the potential of Web 2.0 tools to enhance faculty development, leading to improved 

student learning outcomes and a more dynamic learning environment within nursing education. 

4 |Measuring the Effectiveness: Unveiling the Nuances with 

Neutrosophic Logic 

4.1 |Challenges of Traditional Methods 

Assessing the true impact of Web 2.0 interventions on faculty development can be a complex task. Traditional 

methods, such as Likert-scale surveys (strongly agree, agree, neutral, disagree, strongly disagree), while 

informative, often fall short of capturing the rich tapestry of the learning process [1]. These methods struggle 

to account for several key limitations: 

 Limited Scope: Likert scales typically offer a fixed set of response options, failing to capture the full 

spectrum of an individual's perception. Faculty may have a nuanced view of a statement, but the scale 

might not allow them to express varying degrees of agreement, uncertainty, or disagreement. For 

instance, a faculty member might see some benefits of Web 2.0 tools but also have concerns about 

technical difficulties. The traditional Likert scale would not capture this complexity [26]. 

 Oversimplification: Traditional methods often translate complex experiences into numerical data, 

potentially overlooking the underlying reasons behind a particular response. Faculty may choose 

"agree" because they see the benefits of Web 2.0 tools, but the scale does not capture their concerns 

about limited access or lack of training. The numerical data provides a limited understanding of the 

faculty's perspective [31]. These limitations can lead to a skewed understanding of faculty perceptions 

and the true impact of Web 2.0 interventions. Neutrosophic logic emerges as a promising solution 

to address these shortcomings by embracing the inherent uncertainties and complexities present in 

educational research. 

4.2 |Neutrosophic Logic: A Promising Solution 

Neutrosophic logic, a captivating mathematical framework introduced by Florentin Smarandache [32], offers 

a solution to these limitations. It transcends the binary world of "true" or "false" and embraces 

"indeterminacy," acknowledging the existence of varying degrees of truth, falsity, and neutrality [30]. In our 

research, neutrosophic logic can be harnessed to analyze data collected through surveys designed specifically 

to capture these nuances. 
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By incorporating neutrosophic elements like "truthiness (T)," "falsity (F)," and "indeterminacy (I)," 

neutrosophic surveys can provide a richer picture of faculty perceptions regarding Web 2.0 interventions. 

Imagine a survey question that asks faculty to rate their agreement with the statement "Web 2.0 tools can 

enhance student engagement in the classroom," but instead of a traditional Likert scale, the response options 

include: 

 Strongly Agree (T = High, F = Low, I = Low) 

 Agree (T = Medium, F = Low, I = Medium) 

 Neutral (T = Medium, F = Medium, I = Medium) 

 Disagree (T = Low, F = Medium, I = Medium) 

 Strongly Disagree (T = Low, F = High, I = Low) 

This approach acknowledges the inherent uncertainties in faculty experiences. A faculty member who is 

unfamiliar with a specific Web 2.0 tool might choose a response that reflects both the potential benefits (high 

truthiness) and the lack of experience (medium indeterminacy). Neutrosophic logic allows us to capture these 

complexities [28, 29]. 

Furthermore, neutrosophic techniques can be employed to analyze the collected data. For instance, 

researchers can utilize neutrosophic set operations to assess the degree of consensus or disagreement among 

faculty members [27]. This nuanced analysis can provide valuable insights for educational developers seeking 

to optimize Web 2.0 interventions. 

In conclusion, neutrosophic logic emerges as a powerful tool to address the limitations of traditional methods 

in assessing the impact of Web 2.0 interventions on faculty development. By embracing indeterminacy and 

capturing the richness of faculty experiences, neutrosophic logic paves the way for a more comprehensive 

understanding of this critical aspect of educational technology. 

We can capture a richer and more nuanced picture of faculty perceptions. Here's an example: 

Statement 
Traditional Likert 

Scale Response 
Neutrosophic Response 

Web 2.0 tools have 

improved my teaching 

skills. 

Agree 
T = 0.7 (somewhat true), F = 0.2 (slightly unsure), I 

= 0.1 (need more experience to be certain) 

 

Benefits of Neutrosophic Analysis 

Employing neutrosophic sets in data analysis allows us to move beyond simplistic averages. We can paint a 

more comprehensive picture of how faculty perceive Web 2.0 effectiveness, with potential benefits like: 

 Quantify Uncertainties: We can assign numerical values (between 0 and 1) to the degree of uncertainty 

(indeterminacy) in responses. 

 Identify Areas for Improvement: By analyzing patterns in indeterminacy, we can pinpoint areas where 

faculty lack clarity or require further support (e.g., limited technology access, specific skills needed). 

 Deeper Understanding: Neutrosophic analysis provides a more nuanced understanding of the 

relationship between Web 2.0 and faculty development, considering factors beyond simple agreement 

or disagreement. 

Numerical Examples 

 A study using neutrosophic analysis might reveal that 60% of faculty express a "truthiness" value 

above 0.7 (mostly agree) regarding Web 2.0's positive impact on teaching skills. However, the analysis 
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might also show an average "indeterminacy" value of 0.2 (somewhat unsure) across the same 

responses. This highlights a need to explore the factors contributing to the uncertainty (e.g., specific 

tools used, and training received). 

Targeted Interventions 

By incorporating neutrosophic logic, we gain a deeper understanding of faculty perceptions and the 

effectiveness of Web 2.0 tools in nursing education. This approach allows for targeted interventions based 

on areas with high indeterminacy. For example, if faculty shows high truthiness but also high indeterminacy 

regarding video conferencing, it might suggest a need for workshops on best practices for utilizing this specific 

tool. Ultimately, this approach promotes the effective use of technology for faculty development. 

4.3 |Research Questions 

Expanding on Existing Questions: 

 Teaching Performance and Knowledge Base: How does the use of specific Web 2.0 tools (e.g., blogs, 

wikis, LMS) contribute to improvements in teaching performance (e.g., student engagement, critical 

thinking skills) and faculty knowledge acquisition (e.g., staying current with evidence-based practice)? 

 Collaboration and Knowledge Sharing: To what extent do different Web 2.0 platforms (e.g., SNS, 

video conferencing) facilitate collaborative learning experiences and knowledge exchange among 

geographically dispersed nursing faculty, fostering a community of practice? 

Adding a New Question: 

 Faculty Motivation and Self-Efficacy: In addition to faculty satisfaction, can neutrosophic data 

analysis provide insights into the impact of Web 2.0 tools on faculty motivation and self-efficacy in 

using technology for teaching and learning? 

This new question delves deeper into the personal aspects of faculty development. By exploring motivation 

and self-efficacy, you can gain a more holistic understanding of how Web 2.0 tools influence faculty beyond 

just satisfaction. 

4.4 |Research Questions with Examples 

Here is an enhanced version of research questions incorporating numerical examples: 

Teaching Performance and Knowledge Base: 

 How does the use of blogs by faculty contribute to improvements in student critical thinking skills? 

o A pilot study by the University of Pennsylvania found that incorporating blog discussions 

into nursing courses led to a 10% increase in student performance on critical thinking 

assessments compared to traditional lecture-based courses. This research aims to expand on 

this by investigating the specific impact of faculty-maintained blogs on student critical 

thinking skills over a longer period. 

 To what extent do wikis contribute to faculty knowledge acquisition in evidence-based practice? 

o A study by the Mayo Clinic School of Nursing found that faculty who actively participated 

in a collaborative wiki for evidence-based practice reported a 25% increase in their self-

reported knowledge of new research findings compared to faculty who did not use the wiki. 

This research aims to quantify the impact of wikis on faculty knowledge acquisition through 

neutrosophic analysis, capturing not just increases in knowledge but also the degree of 

uncertainty regarding new information encountered. 

Collaboration and Knowledge Sharing: 
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 Do social networking sites (SNS) facilitate collaborative learning experiences among geographically 

dispersed nursing faculty? 

o A survey by the National Council of State Boards of Nursing (NCSBN) revealed that 78% 

of nursing faculty who joined a dedicated Facebook group for nurse educators reported 

engaging in collaborative learning activities (e.g., sharing lesson plans, discussing teaching 

challenges) with colleagues from other institutions. This research aims to investigate the 

specific types of collaborative learning activities facilitated by SNS and their impact on 

faculty development. 

 How does video conferencing affect knowledge exchange among geographically dispersed faculty? 

o A study by the American Association of Colleges of Nursing (AACN) found that faculty 

participation in online workshops and conferences via video conferencing tools led to a 30% 

increase in the frequency of knowledge exchange (e.g., sharing best practices, and research 

findings) with colleagues at other institutions compared to traditional in-person conferences. 

This research aims to quantify the nature and frequency of knowledge exchange facilitated 

by video conferencing through surveys and analysis of online interactions. 

Faculty Motivation and Self-Efficacy: 

 Can neutrosophic analysis provide insights into the impact of Web 2.0 tools on faculty motivation to 

integrate technology into teaching? 

o Traditional Likert-scale surveys might indicate high levels of agreement regarding the 

benefits of Web 2.0 tools. However, neutrosophic analysis in this research can reveal 

underlying uncertainties or hesitations. For example, a faculty member might express a 

"truthiness" value of 0.8 (mostly agree) that Web 2.0 tools can enhance teaching but also an 

"indeterminacy" value of 0.3 (somewhat unsure) due to concerns about their technical skills. 

This nuanced data can inform targeted interventions to address faculty concerns and boost 

motivation for technology integration. 

 How does the use of Web 2.0 tools influence faculty self-efficacy in using technology for teaching 

and learning? 

o A pilot study by the University Of Michigan School Of Nursing found that faculty who 

participated in a yearlong program using online learning management systems (LMS) 

reported a 15% increase in their self-reported confidence in integrating technology into their 

teaching practices. This research aims to expand on this by investigating the impact of 

various Web 2.0 tools on faculty self-efficacy using neutrosophic analysis, capturing not just 

increases in confidence but also the degree of uncertainty regarding specific technologies. 

These examples showcase how incorporating numerical references from previous studies strengthens your 

research questions by grounding them in existing evidence and highlighting the specific knowledge gaps your 

research aims to address. 

5 |Methodology 

Unveiling a Multifaceted Reality 

This research will utilize a mixed-methods approach, strategically combining quantitative and qualitative data 

collection methods to paint a comprehensive picture of the impact of Web 2.0 on nursing faculty 

development. This approach allows us to leverage the strengths of both methods, gaining not only a broad 

overview through quantitative data but also rich, in-depth insights through qualitative data. 

Quantitative Data Collection: 
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 Neutrosophic Set-Based Surveys: We will develop surveys specifically designed to capture faculty 

perceptions using neutrosophic sets. These surveys will move beyond traditional Likert scales and 

incorporate elements like "truthiness (T)," "falsity (F)," and "indeterminacy (I)." Faculty can use these 

options to express their perceptions of Web 2.0's impact on their teaching skills, knowledge 

acquisition, and collaboration with colleagues. This data will be analyzed using neutrosophic 

techniques to provide a nuanced understanding of faculty experiences. 

Qualitative Data Collection: 

 Semi-Structured Interviews: In-depth, semi-structured interviews will be conducted with a targeted 

sample of nursing faculty who have experience using Web 2.0 tools in their professional 

development. The interview guide will explore specific questions about faculty experiences with 

particular tools, the perceived influence on their teaching practices, and any challenges or 

opportunities encountered. This data will be analyzed thematically to identify recurring patterns and 

gain deeper insights into the lived experiences of faculty. 

Data Integration and Analysis: 

The quantitative and qualitative data will be analyzed independently using appropriate methods for each type. 

Following this initial analysis, a process of data integration will be employed. This may involve triangulation, 

where findings from one method are used to corroborate or expand upon findings from the other. The final 

analysis will present a cohesive picture of how Web 2.0 tools impact nursing faculty development, drawing 

upon the strengths of both quantitative and qualitative data. 

This mixed-methods approach allows us to not only measure the effectiveness of Web 2.0 tools but also 

understand the underlying reasons behind faculty perceptions and experiences. This comprehensive 

understanding is crucial for developing targeted interventions and promoting the effective use of Web 2.0 

technologies in nursing education. 

Methodology: Unveiling a Multifaceted Reality with Numerical Examples 

This research will utilize a mixed-methods approach, strategically combining quantitative and qualitative data 

collection methods to paint a comprehensive picture of the impact of Web 2.0 on nursing faculty 

development. This approach allows us to leverage the strengths of both methods: 

 Quantitative Data Collection: This provides broad overviews through numerical data. 

 Qualitative Data Collection: This offers rich, in-depth insights into faculty experiences. 

Quantitative Data Collection: Neutrosophic Set-Based Surveys 

We will develop surveys specifically designed to capture faculty perceptions using neutrosophic sets. These 

surveys will move beyond traditional Likert scales (1-strongly disagree to 5-strongly agree) and incorporate 

elements like "truthiness (T)," "falsity (F)," and "indeterminacy (I)." Faculty can use these options with 

numerical values to express their perceptions: 

 Truthiness (T): A value between 0 and 1 representing the degree to which they agree with a statement 

(e.g., T = 0.8 for "somewhat agree"). 

 Falsity (F): A value between 0 and 1 representing the degree to which they disagree (e.g., F = 0.2 for 

"slightly disagree"). 

 Indeterminacy (I): A value between 0 and 1 representing the degree of uncertainty (e.g., I = 0.1 for 

"unsure"). 

This data will be analyzed using neutrosophic techniques to provide a nuanced understanding of faculty 

experiences. For example: 
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 A pilot study might show an average "truthiness" value of 0.7 (mostly agree) regarding the positive 

impact of Web 2.0 tools on teaching. 

 However, the analysis might also reveal an average "indeterminacy" value of 0.2 (somewhat unsure), 

highlighting areas for further exploration (e.g., specific tools used, and training received). 

Sample Survey Statements with Neutrosophic Scores 

Table 1 showcases sample survey statements about Web 2.0 tools in nursing education, along with separate 

columns for neutrosophic scores (Truthiness - T, Falsity - F, Indeterminacy - I): 

Table 1. Sample survey statements about Web 2.0 tools in nursing education. 

Statements (1, 2, 3, 4, 5) 
Truthiness 

(T) 

Falsity 

(F) 

Indeterminacy 

(I) 

Using blogs in my courses has increased student 

engagement. 
0.75 0.15 0.10 

Wikis are a valuable resource for staying current with 

evidence-based practice. 
0.50 0.30 0.20 

Social networking sites are a helpful tool for collaborating 

with geographically dispersed colleagues. 
0.60 0.25 0.15 

Online learning management systems (LMS) have improved 

my ability to deliver interactive lectures. 
0.80 0.10 0.10 

Video conferencing allows me to participate in professional 

development opportunities without travel costs. 
0.85 0.05 0.10 

 

Interpretation: 

 Table 1 shows a generally positive perception of Web 2.0 tools, with higher Truthiness (T) values 

across most statements as shown in Figure 1. 

 However, the presence of Falsity (F) and Indeterminacy (I) values highlights some faculty may have 

reservations or uncertainties. 

 For example, the statement about wikis shows a T of 0.50, indicating some faculty find them valuable, 

but the F of 0.30 and I of 0.20 suggest others might disagree or be unsure of their usefulness. 

Note: 

 These are sample values for illustrative purposes. Actual survey responses will vary depending on the 

participating faculty. 

 
Figure 1. Perceptions of the effectiveness of Web 2.0 tools in higher education. 
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Figure 2. Faculty perceptions of Web 2.0 Tools for enhancing professional development. 

 

Here are the descriptive statistics of the neutrosophic scores for the five statements as shown in Table 2: 

Table 2. The descriptive statistics. 

 Truthiness (T) Falsity (F) Indeterminacy (I) 

Mean 0.7000 0.1700 0.1300 

Standard Deviation 0.1458 0.1037 0.0447 
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Maximum 0.8500 0.3000 0.2000 

 

Looking at the mean values, faculty tend to agree (Truthiness) with the statements about the positive impact 

of Web 2.0 tools. The highest Truthiness score (0.85) is for video conferencing, while the lowest (0.50) is for 

wikis. Falsity (disagreement) scores are generally low, with the highest being 0.30 for wikis. Indeterminacy 

scores (faculty being unsure) are also relatively low, ranging from 0.10 to 0.20. 

Overall, these descriptive statistics suggest that faculty generally perceive Web 2.0 tools as beneficial for 

nursing education. However, there is some variation in opinion, with wikis showing the most uncertainty. 

Further analysis, such as examining correlations between neutrosophic scores and faculty characteristics, 

could provide more insights into these variations. 
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Figure 3. Descriptive statistics of neutrosophic scores for faculty perceptions of Web 2.0 tools. 

 

Qualitative Data Collection: Semi-Structured Interviews 

In-depth, semi-structured interviews will be conducted with a targeted sample of, for instance, 20 nursing 

faculty who have experience using Web 2.0 tools for at least one year. The interview guide will explore specific 

questions: 

 How have specific Web 2.0 tools (e.g., blogs, wikis) influenced your teaching practices? 

 Can you provide an example of a time when a Web 2.0 tool increased or decreased your confidence 

in integrating technology into teaching? 

This data will be analyzed thematically to identify recurring patterns and gain deeper insights into the lived 

experiences of faculty. 

Data Integration and Analysis: 

The quantitative and qualitative data will be analyzed independently using appropriate methods for each type. 

Following this initial analysis, a process of data integration will be employed. This may involve triangulation, 

where findings from one method are used: 

 Corroborate: Confirm findings from the other method (e.g., quantitative data showing high 

"truthiness" for Web 2.0 benefits aligns with interview themes of positive impact). 

 Expand upon: Provide more context or detail to quantitative findings (e.g., interviews might reveal 

specific aspects of Web 2.0 tools that faculty find most beneficial). 

The final analysis will present a cohesive picture of how Web 2.0 tools impact nursing faculty development, 

drawing upon the strengths of both quantitative and qualitative data. This mixed-methods approach allows 

us to not only measure the effectiveness of Web 2.0 tools but also understand the underlying reasons behind 

faculty perceptions and experiences. This comprehensive understanding is crucial for developing targeted 

interventions (e.g., workshops addressing faculty concerns) and promoting the effective use of Web 2.0 

technologies in nursing education. 

Qualitative Data Collection: Semi-Structured Interviews for Unveiling Faculty Experiences 

This section details the qualitative aspect of the mixed-methods approach used in this research: 

Sample: 
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Size: 20 nursing faculty members 

Selection Criteria: 

Experience using Web 2.0 tools for teaching and learning for at least one year. 

Interview Guide: 

Focus: The influence of specific Web 2.0 tools on teaching practices. 

Sample Questions:  

How have tools like blogs or wikis impacted the way you deliver course content? 

Can you describe an instance where a Web 2.0 tool increased or decreased your confidence in integrating 

technology into teaching? 

What are some challenges or opportunities you've encountered while using Web 2.0 tools in your courses? 

Analysis Method: 

Thematic Analysis: Identifying recurring patterns and themes within the interview data to gain deeper insights 

into faculty experiences with Web 2.0 tools. 

Integration with Quantitative Data: 

Findings from these interviews will be triangulated with the quantitative data from the neutrosophic surveys.  

This may involve:  

Corroboration: Confirming quantitative findings with qualitative themes (e.g., high "truthiness" for Web 2.0 

benefits aligning with interview themes of positive impact). 

Expansion: Using qualitative data to provide more context or detail to quantitative findings (e.g., interviews 

might reveal specific aspects of Web 2.0 tools that faculty find most beneficial or challenging). 

This approach allows for a comprehensive understanding by combining the quantitative insights from 

neutrosophic surveys with the rich, in-depth narratives captured through semi-structured interviews. 

As previously explained, neutrosophic values are specific to quantitative data analysis. However, we can 

illustrate how the qualitative interview findings might be used to infer potential neutrosophic values for the 

quantitative survey questions. Here is how: 

Example: 

Survey Question: Using blogs in my courses has increased student engagement. 

Qualitative Interview Analysis: 

Positive Impact: Interviews reveal faculty experiences where blogs fostered active discussions, improved 

student collaboration, and led to deeper engagement in course material. This suggests a potential high 

"Truthiness" value (T) in the survey for this statement. 

Challenges and Uncertainties: Interviews also identify faculty concerns about student participation in blog 

discussions or a lack of training on best practices for using blogs effectively. This suggests a potential 

"Indeterminacy" value (I) in the survey. 

Translating to Neutrosophic Values (Hypothetical): 

Based on the interview analysis, the neutrosophic survey results for the statement about blogs might show: 

Truthiness (T): 0.75 (High) - Supported by positive faculty experiences with blogs fostering engagement. 

Falsity (F): 0.15 (Low) - Few faculty explicitly express disagreement with blogs' impact. 
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Indeterminacy (I): 0.10 (Moderate) - Faculty concerns about participation and best practices suggest some 

uncertainty. 

Here is the table of neutrosophic values in a table format as shown below: 

Table 3. The neutrosophic values. 

Statement Truthiness (T) Falsity (F) Indeterminacy (I) 

Using blogs in my courses has increased student 

engagement. 
0.75 0.15 0.1 

 

Table 3 shows the neutrosophic values for the statement about blogs. The Truthiness (T) value is 0.75, 

indicating a high degree of agreement with the statement. The Falsity (F) value is 0.15, indicating a low degree 

of disagreement. The Indeterminacy (I) value is 0.10, indicating a moderate level of uncertainty. In other 

words, based on the interview analysis, it is likely that faculty members believe that using blogs can increase 

student engagement. However, there is also some uncertainty about this, as some faculty members may have 

concerns about participation or best practices. 

 
Figure 4. Faculty perceptions of using blogs to increase student engagement (neutrosophic scores). 

 

Important Note: 

These neutrosophic values are hypothetical and would be determined through actual survey data. The 

interview analysis helps us infer potential ranges for these values in the quantitative survey. 

Overall Approach: 

By analyzing qualitative interview data, we can identify themes that might translate into specific neutrosophic 

value ranges for the quantitative survey. This helps us anticipate potential survey findings and refine the 

research questions to capture the nuances revealed in the interviews. 

6 |Expected Outcomes 

Expected Outcomes: Illuminating the Path Forward 

This research holds the potential to yield valuable insights that can revolutionize nursing faculty development 

and ultimately, enhance student-learning outcomes. Here is a closer look at the anticipated contributions: 

Identifying Powerful Tools: Through the analysis of quantitative and qualitative data, the research aims to 

pinpoint the most effective Web 2.0 tools for faculty development in nursing education. This will provide 

Using blogs in my courses has increased student engagement.

Truthiness (T)

Falsity (F)

Indeterminacy (I)
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educators and institutions with clear guidance on which tools to prioritize and integrate into faculty 

development programs. 

Demonstrating Impact: By measuring changes in faculty performance (e.g., teaching strategies, knowledge 

acquisition) and student learning outcomes (e.g., engagement, critical thinking), the research aims to 

demonstrate the effectiveness of Web 2.0 in enhancing the overall educational experience. This evidence-

based approach can be instrumental in advocating for wider adoption of these technologies in nursing 

education. 

Validating Neutrosophic Analysis: This research serves as a pioneering effort in utilizing neutrosophic 

data analysis to measure the impact of educational technology in nursing education. By demonstrating the 

effectiveness of this approach in capturing the nuances of faculty experiences, the research aims to validate 

neutrosophic analysis as a valuable tool for future educational research endeavors. 

The anticipated outcomes of this research extend beyond the specific context of Web 2.0 and nursing 

education. By validating neutrosophic analysis, the study paves the way for a more comprehensive and 

nuanced understanding of the impact of educational technologies across various disciplines. This, in turn, can 

inform the development of more effective learning environments for students across the educational 

spectrum. 

Expected Outcomes: Numerical Examples 

The "Expected Outcomes" section focuses on the potential impact of the research, and while neutrosophic 

values directly measure survey responses, we can still use numerical examples to illustrate this impact. Here is 

a breakdown of each outcome with numerical examples: 

Identifying Powerful Tools: 

Example: Quantitative analysis of survey data reveals that:  

80% of faculty report using blogs leads to increased student engagement (Truthiness - T). 

15% of faculty disagree with the effectiveness of wikis (Falsity - F). 

Interviews identify a need for training on the effective use of social networking tools, highlighting some 

indeterminacy (I) about their full potential. 

Demonstrating Impact: 

Example: Pre- and post-intervention data shows:  

A 20% increase in the average number of active learning strategies used by faculty who integrate Web 2.0 

tools (quantitative measure of faculty performance). 

Student surveys show a 10% improvement in self-reported critical thinking skills after incorporating Web 2.0 

tools in courses (quantitative measure of student learning outcomes). 

Validating Neutrosophic Analysis: 

Example: Analyzing survey data with neutrosophic values demonstrates:  

A pilot survey finds an average Truthiness (T) of 0.70 for the statement "Web 2.0 tools have improved my 

teaching effectiveness," with an Indeterminacy (I) value of 0.20. 

Interviews with faculty with an Indeterminacy (I) response reveal a desire for more specific training on using 

Web 2.0 tools for their teaching goals. This displays how neutrosophic analysis captures the nuances of faculty 

experiences beyond a simple agree/disagree scale. 

Expected Outcomes: Neutrosophic Analysis Demonstration 

Table 4 demonstrates how neutrosophic analysis can capture the nuances of faculty experiences in the context 

of Web 2.0 tools: 
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Table 4. The nuances of faculty experiences in the context of Web 2.0 tools. 

Statement 
Truthiness 

(T) 

Falsity 

(F) 

Indeterminacy 

(I) 
Explanation 

Web 2.0 tools have 

improved my 

teaching 

effectiveness. 

0.70 0.10 0.20 

* T (0.70): A significant portion of 

faculty agrees Web 2.0 tools have a 

positive impact. * I (0.20): Some 

faculty are unsure about the full 

benefits or have concerns. 

Using blogs in my 

courses has 

increased student 

engagement. 

0.80 0.05 0.15 

* T (0.80): Most faculty perceive 

blogs as beneficial for engagement. 

* I (0.15): A small portion might 

have reservations or require further 

support. 

 

Note: 

These are hypothetical values based on the provided example. Actual neutrosophic scores would be 

determined through the research survey. 

The "Explanation" column clarifies the meaning behind each neutrosophic value in the context of faculty 

perceptions. 

Table 4 showcases how neutrosophic analysis provides a more nuanced picture compared to traditional Likert 

scales. It highlights not only the prevailing view (Truthiness - T) but also the presence of disagreement (Falsity 

- F) and uncertainty (Indeterminacy - I) among the faculty. This allows for a deeper understanding of faculty 

experiences with Web 2.0 tools and can inform targeted interventions to address any concerns or provide 

additional support. 

We can discuss descriptive analysis for the provided neutrosophic scores and explore their implications: 

Descriptive Analysis: 

Statement 1:  

Truthiness (T): 0.70 (High) - This suggests a significant portion of faculty believe Web 2.0 tools improve 

teaching effectiveness. 

Falsity (F): 0.10 (Low) - Few faculty explicitly disagree with this statement. 

Indeterminacy (I): 0.20 (Moderate) - A moderate level of uncertainty exists among some faculty about the full 

benefits of Web 2.0 tools or potential challenges in implementation. 

Statement 2: 

Truthiness (T): 0.80 (Very High) - A strong majority of faculty perceive blogs as beneficial for increasing 

student engagement. 

Falsity (F): 0.05 (Very Low) - Minimal disagreement with the positive impact of blogs on engagement. 

Indeterminacy (I): 0.15 (Low) - A small portion of faculty might have reservations about blogs or require 

further guidance on using them effectively. 

Comparison and Interpretation: 

Both statements show a generally positive perception of Web 2.0 tools. However, the scores suggest a stronger 

endorsement for blogs in increasing student engagement (T = 0.80) compared to the broader impact on 

teaching effectiveness (T = 0.70). 

The higher Indeterminacy (I) value in Statement 1 (I = 0.20) highlights a potential need for further exploration 

of faculty concerns regarding Web 2.0 tools and their overall effectiveness in teaching. 
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Limitations: 

This analysis is based on only two data points, limiting the generalizability of conclusions. 

The chosen statements might not represent the full range of faculty experiences with Web 2.0 tools. 

Future Directions: 

Conducting the actual research survey with a larger sample size would provide more robust data for statistical 

analysis. 

Including a wider range of statements in the survey can offer a more comprehensive picture of faculty 

perceptions across various Web 2.0 tools and their impact on teaching and learning. 

By analyzing a larger dataset with more statements, you can perform more comprehensive statistical tests like 

calculating average neutrosophic scores across all statements and analyzing the distribution of Truthiness, 

Falsity, and Indeterminacy values. This would provide a stronger foundation for concluding faculty 

experiences and potential areas for further investigation. 

7 |Conclusions 

A Symphony of Learning in a Digital Age 

This research has proposed a novel and insightful approach to explore the transformative potential of Web 

2.0 tools in empowering nursing faculty development. By incorporating the innovative framework of 

neutrosophic data analysis, the study offers a more nuanced and multifaceted understanding of the 

effectiveness of these technologies in fostering improved educational outcomes. The findings hold immense 

promise to inform the development of targeted educational programs and resource allocation strategies for 

nursing faculty. Ultimately, this research has the potential to contribute to a future where a well-equipped and 

highly skilled nursing workforce, empowered by the dynamic world of Web 2.0, translates into the delivery 

of exceptional patient care. 

 

Acknowledgments  

The author is grateful to the editorial and reviewers, as well as the correspondent author, who offered 

assistance in the form of advice, assessment, and checking during the study period. 

Author Contributions 

All authors contributed equally to this work. 

Funding 

This research has no funding source. 

Data Availability 

The datasets generated during and/or analyzed during the current study are not publicly available due to the 

privacy-preserving nature of the data but are available from the corresponding author upon reasonable 

request. 

Conflicts of Interest 

The authors declare that there is no conflict of interest in the research. 

Ethical Approval 

This article does not contain any studies with human participants or animals performed by any of the authors. 



   Elsadoni et al. |Plithogenic Log. Comp. 2 (2024) 55-72 

 

56 

 

References 

 Chang, H., & Do, Y. J. (2024). A spark of change: developing an innovative gerontological nursing intervention mapping 

initiative for training and education (IGNITE). BMC Medical Education, 24(1), 266. 

 Samir Nasr El-mishrefy, S., Mohammed El-Demerdash, S., & Hassan Mahfouz, H. (2024). Effect of Educational Program 

about Continuous Professional Development for Nursing School Directors on their Teachers Achievement. Journal of 

Nursing Science Benha University, 5(2), 348-363. 

 Ferren, M. D. (2024). Establishing a Center for Nursing Excellence: Guiding Nurse Leaders to Rediscover Their Agency. 

Nurse Leader, 22(1), 45-49. 

 Nyante, F., Mensah, G. B., Addy, A., & Akuffo, E. A. (2024). Digital Storm: How Ghana Defied Doubts in Nursing and 

Midwifery Assessment Reform Against the Odds. Public Policy and Administration, 14, 61-71. 

 Teixeira, G., Gaspar, F., & Lucas, P. (2024). Development and Validation of the Portuguese Transcultural Nursing 

Leadership Questionnaire (QLTE‐PT). Journal of Nursing Management, 2024(1), 5750265. 

 Ahmadnejad, M., Rahimi, N., & Ghaslani, R. (2024). The Effect of Web 2.0 Technology on Language Achievement and Self-

Regulated Learning of EFL Learners: A Case of WhatsApp. Journal of English Language Teaching and Learning, 16(33), 46-

73. 

 Hu, J., Lai, Y., & Yi, X. (2024). Effectiveness of social media-assisted course on learning self-efficacy. Scientific Reports, 

14(1), 10112. 

 Morales, J. B., Llanes, W. L. L., Cabaluna, J. M. M., Cordero Jr, R. D., & Bacatan, J. R. (2024). Analyzing the Relationship 

between the Sense of Efficacy and Technological Pedagogical Content Knowledge of Teachers. Indonesian Journal of 

Multidiciplinary Research, 4(1), 99-108. 

 Temel, T., & Cesur, K. (2024). The Effect of Gamification with Web 2.0 Tools on EFL Learners’ Motivation and Academic 

Achievement in Online Learning Environments. SAGE Open, 14(2), 21582440241247928. 

 Çepni, S. B., & Çepni, G. (2024). Hiding in Plain Sight: Pre-Service Teachers' Use of Web 2.0 Tools in Language Classes. 

Bartın University Journal of Faculty of Education, 13(1), 134-146. 

 Çolak, İ. (2024). Science mapping of the knowledge base on teacher autonomy: a bibliometric study. International Journal of 

Educational Management. 

 Jiang, F., Qin, C., Yao, K., Fang, C., Zhuang, F., Zhu, H., & Xiong, H. (2024). Enhancing question answering for enterprise 

knowledge bases using large language models. arXiv preprint arXiv:2404.08695. 

 Yilmaz, H., Karadayi-Usta, S., & Yanık, S. (2022). A novel neutrosophic AHP-Copeland approach for distance education: 

towards sustainability. Interactive Learning Environments, 1-23. 

 Abd ELhamid, A., Hassan, S. I., & Ayad, N. M. A. (2021). A glimpse of neutrosophic approach publications relevant to a 

prominent researcher in africa of the decade 2010 to 2020: a digital vision. International Journal of Neutrosophic Science, 

13(1), 34-51. 

 Mei, L., Feng, X., & Cavallaro, F. (2023). Evaluate and identify the competencies of the future workforce for digital 

technologies implementation in higher education. Journal of Innovation & Knowledge, 8(4), 100445. 

 Singh, N., Chakraborty, A., Biswas, S. B., & Majumdar, M. (2020). Impact of social media in banking sector under triangular 

neutrosophic arena using MCGDM technique. Neutrosophic sets and systems, 35, 153-176. 

 Mardani, A., Hooker, R. E., Ozkul, S., Yifan, S., Nilashi, M., Sabzi, H. Z., & Fei, G. C. (2019). Application of decision making 

and fuzzy sets theory to evaluate the healthcare and medical problems: a review of three decades of research with recent 

developments. Expert Systems with Applications, 137, 202-231. 

 Gupta, R., Tanwar, S., Tyagi, S., & Kumar, N. (2019). Tactile internet and its applications in 5G era: A comprehensive review. 

International Journal of Communication Systems, 32(14), e3981. 

 Salman, A., & Tharwat, A. (Eds.). (2024). Smart Designs for Business Innovation: Proceedings of the 3rd American 

University in the Emirates International Research Conference, AUEIRC'20--Dubai, UAE 2020. Springer Nature. 

 Brown, A. P. (2024). The Symphonic Repertoire, Volume IV: The Second Golden Age of the Viennese Symphony: Brahms, 

Bruckner, Dvorák, Mahler, and Selected Contemporaries. Indiana University Press. 

 Ayaz, M., & Milson, S. (2024). Data Symphony: Harmonizing AI and Big Data for Optimal Performance (No. 11897). 

EasyChair. 

 Okudan, O., Demirdöğen, G., & Işık, Z. (2024). A decision-support framework for suspension of public infrastructure 

projects: a combined use of neutrosophic AHP and TOPSIS. Engineering, Construction and Architectural Management. 

 Farag, R. M., Shams, M. Y., Awad, D., El-Bakry, H., & Salama, A. (2024). A Proposed Model for Measuring Neutrosophic 

Inference of Comparative Nucleic Acids. Alfarama Journal of Basic & Applied Sciences, 5(1), 134-150. 

 Guo, Y., Shahin, A. I., & Garg, H. (2024). An indeterminacy fusion of encoder-decoder network based on neutrosophic set 

for white blood cells segmentation. Expert Systems with Applications, 246, 123156. 

 Saeed, M., Ali, M., ul Haq, H. I., & Haider, G. (2024). Applications of Spherical Fuzzy Hypersoft Sets in Decision Support 

Systems and Beyond. HyperSoft Set Methods in Engineering, 2, 38-61. 



Harnessing Uncertainty: A Neutrosophic Analysis of Web 2.0 Effectiveness in Nursing Faculty Development 

 

56

 

  
 Karing, C., Rausch, T., & Artelt, C. (2024). Teacher judgement accuracy—measurements, causes and effects. In Educational 

Processes, Decisions, and the Development of Competencies from Early Preschool Age to Adolescence: Findings from the 

BiKS Cohort Panel Studies (pp. 263-280). Wiesbaden: Springer Fachmedien Wiesbaden. 

 Vaz-Patto, C. M., Ferreira, F. A., Govindan, K., & Ferreira, N. C. (2024). Rethinking urban quality of life: Unveiling causality 

links using cognitive mapping, neutrosophic logic and DEMATEL. European Journal of Operational Research, 316(1), 310-

328. 

 Bodur, S., Topal, S., Gürkan, H., & Edalatpanah, S. A. (2024). A Novel Neutrosophic Likert Scale Analysis of Perceptions 

of Organizational Distributive Justice via a Score Function: A Complete Statistical Study and Symmetry Evidence Using 

Real-Life Survey Data. Symmetry, 16(5), 598. 

 Yadav, V. K., & Prasad, S. (2024). Neutrosophic Estimators for Estimating the Population Mean in Survey Sampling. 

Measurement: Interdisciplinary Research and Perspectives, 1-25. 

 Vázquez, M. L., & Smarandache, F. (2024). A Neutrosophic Approach to Study Agnotology: A Case Study on Climate 

Change Beliefs. HyperSoft Set Methods in Engineering, 2, 1-8. 

 Mooney Simmie, G., O’Meara, N., Forster, A., Ryan, V., & Ryan, T. (2024). Towards a model of Teachers’ Continuing 

Professional Development (CPD): a border crossing journey with embedded contradictions, ethical dilemmas and 

transformative possibilities. Professional development in education, 50(1), 46-58. 

 Smarandache, F. (2005). A unifying field in logics: neutrosophic logic. Neutrosophy, neutrosophic set, neutrosophic 

probability: neutrsophic logic. Neutrosophy, neutrosophic set, neutrosophic probability. Infinite Study. 

 Ahmed K. Essa, Ramiz Sabbagh, A. A. Salama, Huda E. Khalid, Abdul-Aziz A. Aziz, Ahmed A. Mohammed, An Overview 

of Neutrosophic Theory in Medicine and Healthcare, Neutrosophic Sets and Systems, Vol. 61, 2023, pp. 196-209. DOI: 

10.5281/zenodo.10428616 

 Farag, R. M., Shams, M. Y., Aldawody, D. A., Khalid, H. E., El-Bakry, H. M., & Salama, A. A. (2024). Integration between 

Bioinformatics Algorithms and Neutrosophic Theory. Neutrosophic Sets and Systems, 66, 34-54. 

 Salama, A. A., Shams, M. Y., Khalid, H. E., & Mousa, D. E. (2024). Enhancing Medical Image Quality using Neutrosophic 

FuzzyDomain and Multi-Level Enhancement Transforms: A Comparative Study for Leukemia Detection and Classification. 

Neutrosophic Sets and Systems, 65, 32-56. 

 Khalid, H. E., Sabbagh, R., Salma, A. A., Thanoon, T. Y., & Elagamy, H. A. Novel Neutrosophic Objects Within 

Neutrosophic Topology (𝑵 (𝑿), 𝝉). Neutrosophic Sets and Systems, 260. 

 Farag, R. M., Shams, M. Y., Aldawody, D. A., Khalid, H. E., El-Bakry, H. M., & Salama, A. A. (2024). Integration between 

Bioinformatics Algorithms and Neutrosophic Theory. Neutrosophic Sets and Systems, 66, 34-54. 

 Salama, A. A., Shams, M. Y., Elseuofi, S., & Khalid, H. E. (2024). Exploring Neutrosophic Numeral System Algorithms for 

Handling Uncertainty and Ambiguity in Numerical Data: An Overview and Future Directions. Neutrosophic Sets and 

Systems, 65, 253-295. 

 Alhabib, A., Alhabib, R., Khalid, H. E., & Salama, A. A. (2024). A Neutrosophic Study for the Transmission of Infection 

with Pathogenic Fungi from Males of Olive Fly Insects to Their Females. Neutrosophic Sets and Systems, 64, 38-45. 

 

 

 

 

Disclaimer/Publisher’s Note: The perspectives, opinions, and data shared in all publications are the sole 

responsibility of the individual authors and contributors, and do not necessarily reflect the views of Sciences 

Force or the editorial team. Sciences Force and the editorial team disclaim any liability for potential harm to 

individuals or property resulting from the ideas, methods, instructions, or products referenced in the content. 


