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ABSTRACT: As an important tool for educational digitization, the function of the smart blackboard has gradually evolved from a
single teaching information-sharing tool to a smart system for knowledge expression, sharing and generation. Smart blackboard
technology has been experienced from chalk + blackboard to projection equipment + blackboard, to interactive electronic
whiteboard, and then to today's integrated touch, high-definition display and artificial intelligence technology. The evolution process
of the smart blackboard is characterized by interactivity, effectiveness and intelligence. At present, the smart blackboard has become
a collection of many advanced technologies. It is gradually integrated into modern technologies such as artificial intelligence, cloud
computing, big data analysis and the Internet of Things, making remote collaboration and intelligent classroom management
possible. It has become a smart system for big data collection, mining and analysis, evaluation and feedback, and teaching decision-
making. Looking forward to the future, the smart blackboard will pay more attention to user experience design, provide an immersive
learning experience through Augmented Reality and Virtual Reality technology, and optimize personalized teaching content in
combination with machine learning, to lay a foundation for building an intelligent and personalized teaching environment.
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I. INTRODUCTION

Digital technology is changing with each passing day, and the field of education is undergoing a profound change driven by
technology. As a widely used teaching medium, the intelligent blackboard plays an important role in education and teaching. The
development of blackboard has experienced traditional blackboard and electronic whiteboard, and modern intelligent blackboard
integrating multi-touch, high-definition display and wireless interaction. Every progress of technology has greatly improved the
materials and related technologies of blackboard, thus enhancing the interactivity, effectiveness and intelligence of teaching. Each
evolution of the blackboard has its own unique advantages and makes up for some of the previous defects, but it also brings new
drawbacks (Xin et al., 2020). The smart blackboard not only changes the traditional classroom teaching mode, but also promotes
the optimal allocation of educational resources and the realization of personalized teaching. Today's smart blackboard has been able
to seamlessly connect with various teaching software, support live video, remote teaching, and even collect, mine and analyze big
data through artificial intelligence technology, assist teachers in evaluation and real-time feedback (Nkonki & Ntlabathi,2016), and
provide teachers with teaching decision support.

Il. THE HISTORICAL DEVELOPMENT AND TECHNOLOGICAL EVOLUTION OF THE SMART BLACKBOARD
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Fig.1 Historical development and technological evolution of smart blackboard
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The technology evolution and future trend of smart blackboard

As shown in Figure 1, the development of blackboard has gone through chalk + blackboard, projection equipment + blackboard,
interactive electronic whiteboard, and then to the development stage of smart blackboard. Every key technology innovation has laid
the foundation for the development of the blackboard. The chalk + blackboard stage is mainly to make the blackboard’s material
plus the chalk for writing, which promotes the application of the blackboard in teaching. The breakthrough of projection technology
and the application of computers in education and teaching make the combination of projection equipment + blackboard become
the main classroom teaching medium. The development of touchscreen technology directly promotes the birth of electronic
interactive whiteboards and their wide application in teaching. Smart blackboard is the integrated application of many front-end
technologies, such as touch control technology, liquid crystal display technology, big data, cloud computing, Internet of things and
S0 on.

A. Chalk + Blackboard

As the main teaching medium of the classroom learning environment, the traditional blackboard is widely accepted by teachers and
students. It is not an indispensable device in the classroom but also shapes the structure and function of the traditional classroom
(Minghai & Zeyu, 2017). The traditional blackboard is composed of a smooth wooden board or a special material board, which is
written with chalk. Teachers write words, draw graphics, show teaching ideas and key points in real-time, erase corrections, and
flexibly control the presentation of teaching content and the organization of teaching activities. The advantages of the traditional
blackboard are easy to use, low cost and convenient maintenance, providing students with a more intuitive teaching experience. The
disadvantage is that chalk writing may produce dust, affecting the health of teachers and students; the content of blackboard writing
cannot be saved and reused, which is not convenient for after-school review and data sharing; the lack of interactive and multimedia
display functions limits the expressiveness of teaching content and students ' interest in learning (Mahesh & Rao, 2012), and it is
difficult to meet the diversified and interactive needs of modern education.

B. Projection Equipment + Blackboard

The technical scheme of projection equipment + blackboard effectively integrates traditional writing surfaces with modern visual
display technology. This combination allows teachers to project the content of the computer screen to the screen through the
projector while retaining the traditional blackboard writing habits so that digital media and written text can coexist in the same
space. This not only enables teachers to display multimedia content such as electronic documents and pictures to students, but also
greatly enriches teaching resources and forms (O'Malley, 2006), and also provides a larger visual range, which helps to display
complex concepts and information.

Projection equipment + blackboard is not a perfect solution. Compared with traditional blackboard writing, the operation of
projection equipment is more complicated, which requires teachers to have certain technical knowledge and pre-preparation time.
In an environment with multimedia projection systems as the display platform, the teaching materials are too structured, and the
limited thinking of teachers affects the dialogue between teachers and students (Xingfu & Jingdong, 2005). Projection equipment
depends on power supply and computer equipment. Any technical failure may lead to teaching interruption and affect the stability
of the teaching process. The brightness of the projector is greatly affected by the ambient light, and the bright classroom light will
interfere with the display effect.

C. Interactive Electronic Whiteboard

The interactive whiteboard is an input and output device that integrates computer technology, microelectronics technology and
communication technology (Chaojun, 2011). It is integrated with a hardware electronic induction Whiteboard and software
Whiteboard operating system (ACTIV studio). The core components are an electronic induction Whiteboard, induction pen,
computer and projector (Yong, 2010). The interactive electronic whiteboard digitizes the traditional writing interface, allowing
teachers to use a stylus or finger to write, draw, and operate (Kogak & Gilcl, 2013). The advantages of the interactive electronic
whiteboard are interactivity, storage and multimedia integration. Promote students to participate more actively in classroom
activities and improve learning efficiency; the teaching content can be saved in real-time to facilitate students ' review and data
transmission; it supports multimedia teaching resources such as video, audio and animation, which greatly enriches the teaching
methods. Its disadvantage is the high cost of purchase and maintenance; there are some difficulties in teachers ' operation, which
requires a certain period of training and adaptation. Excessive reliance on electronic whiteboards may reduce the opportunities for
face-to-face communication between teachers and students, affecting the effectiveness of teaching interaction.

D. Smart Blackboard

Smart blackboard is intelligent interactive teaching equipment, which is mainly composed of hardware equipment and software
systems (Jun, 2023). In 1991, the first smart blackboard came out based on an interactive Whiteboard. " At the beginning of
development, due to the slow and unstable speed of the processor and poor graphics processing ability, it has not been widely used.
Nowadays, with the advancement of technology and the optimization of software, the smart blackboard has been widely used in the
field of education (Xiao & Daguang, 2016).1t has become an important part of smart classrooms and smart campuses and plays an
important role in smart teaching.
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1. Touch technology innovation and the birth of the smart blackboard

Touch technology was first applied to personal electronic devices. The touch technology adopted by the smart blackboard can realize
multi-touch and gesture recognition so that teachers can operate intuitively. This kind of interaction not only simplifies the teaching
process but also greatly improves the interactivity and interest of teaching. By applying the handwriting function of the smart
blackboard, teachers can write directly on the blackboard and retain traces and can erase and modify the contents of the blackboard
at any time (Shuchi, 2022). Using the smart blackboard to display multimedia content, real-time information sharing and
communication can be carried out through the Internet. In addition, combined with educational software, the smart blackboard can
also support students ' interactive learning, online testing and classroom management functions, improving classroom quality and
students ' classroom experience (Ying et al., 2023).

2. The interconnection between information and communication technology and smart blackboard

Through the built-in computer system and network connection function of the smart blackboard, teachers can easily access and
display various digital teaching resources. At the same time, access to the Internet makes the smart blackboard a platform for
information acquisition and sharing. Teachers and students access online resources and collaboration tools (Singh et al., 2015), and
can also share classroom content to the cloud in real-time, which is convenient for after-school review and remote teaching. Teachers
can flexibly choose the most suitable interaction mode according to their teaching needs, so that teachers can teach more naturally
(Amruthavarshini et al., 2022), and students can also participate in classroom activities more intuitively through the smart
blackboard. By integrating multimedia and Internet technology, the smart blackboard not only changes the traditional teaching
methods but also creates a personalized learning environment for students.

3. The Internet of Things and cloud computing intelligence expand the function of the smart blackboard

The Internet of Things and cloud computing technology has brought revolutionary changes to the function and scope expansion of
the smart blackboard. Combined with the Internet of Things technology, the smart blackboard has been able to interconnect with
other smart devices, which can not only interact in real-time, improve the dynamics and participation of teaching, but also optimize
the teaching process through intelligent identification technology. The application of cloud computing has greatly enhanced the data
storage capacity of the smart blackboard and the convenience of resource sharing so that teaching resources can be fully utilized
across platforms and regions, which greatly improves the utilization efficiency of educational resources (Yang, 2021). In addition,
with the increase in distance teaching demand, the smart blackboard realizes the real-time transmission of teaching activities in
different places with the help of a cloud computing platform, which ensures that the teaching quality and interactivity are not
affected. By analyzing the large amount of learning data accumulated on the cloud platform, the smart blackboard can provide
teachers with timely teaching feedback and provide students with personalized learning suggestions, which greatly improves
learning efficiency and teaching accuracy (Yushendri et al., 2015).

I1l. THE TECHNICAL ADVANTAGES AND TEACHING APPLICATION OF SMART BLACKBOARD

A. Many technology integrations to enhance teacher-student interaction and experience

From the perspective of interactivity, the multi-touch technology adopted by the smart blackboard allows multiple users to operate
at the same time, which greatly improves the participation and interactivity of the classroom (Mercier et al., 2012). Through gesture
recognition and intelligent brush strokes, teachers can intuitively display their ideas, and students can also interact directly with the
content through touch or writing (Kellerman et al., 2018). In addition, with special teaching software, the smart blackboard can
realize interactive activities such as instant question and answer, voting and games, and further stimulate students ' interest and
participation in learning.

In terms of teacher-student experience, the user interface of the smart blackboard is usually designed to be simple and intuitive
to reduce learning costs and improve ease of use. The ability of an Internet connection ensures real-time updates and personalized
recommendations of teaching content to meet different learning needs. The cloud service enables learning materials and progress to
be synchronized across devices, providing great convenience for teachers and students (Memoset al., 2020).

B. The integration of multimodal resources and tools improves the teaching effect

The smart blackboard can quickly search and dial the vast amount of teaching resources available on the network through the built-
in network connection function and the compatible OS. They can directly enter the online teaching platform, the resource library or
other real-time updated education information on the smart blackboard to make the class more vivid and engaging. Furthermore,
the smart blackboard can also display documents, pictures, videos, etc., which is quite helpful for teachers. The smart blackboard
also can effectively work with third-party tools at the same time. Teachers can issue homework and arrange tasks via the smart
blackboard platform (Jinsheng, 2024), provide timely assessments of students” academic performance, and conduct differentiated
instructions for students to guide students based on their ability.

C. Data analysis and individual attention to develop students’ ability to learn independently
The smart blackboard also has a built-in data analysis function that can monitor and store students ‘Learning behavior, performance
and activity on the blackboard Through data mining and analysis, the teacher will have a deeper understanding of the current and
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future learning status and demand of the students (Molenaar et al., 2019). This enables the teachers to develop sound and strategic
teaching proposals and hence enhance teaching standards. Furthermore, the smart blackboard can also recommend learning
resources and the pathway based on the situation of students’ learning condition The smart blackboard analyzes the learning situation
and then recommends the most suitable content and difficulty for students which makes the learning process as being more
personalized Indeed, it is proved that the smart blackboards can not only increase the students’ attendance and interaction but also
boost the learning motivation and academic performance (Tsayang, et al., 2020).

D. Real-time feedback and accurate assessment foster one-on-one teaching

The smart blackboard also includes a variety of real-time feedback functions through a combination of hardware and software. By
using the smart blackboard, teachers can achieve immediate connections including rapid tests, and questions and answers. Students’
answers and feedback could be immediately shown on the screen which would enable the teachers to track the learning status of the
students and could also use the smart blackboard to guide and evaluate the homework of the students (Baohong, 2021). Moreover,
using the data analysis tool, the smart blackboard is also able to provide statistical reports of students’ feedback in which teachers
can know the overall performance and differences of the class. In the context of the teaching evaluation mechanism, the smart
blackboard can record the teaching process as well as student interaction data for teachers to obtain objective teaching evaluation
data (Anushya, 2020). With the help of the detailed analysis of such data, it is possible to modify teaching methods and material to
provide students with individualized learning.

IV. FUTURE TRENDS

A. Artificial intelligence and the construction of the adaptive learning environment

Due to the application of artificial intelligence technology, the smart blackboard can do more intelligent teaching support, such as
homework correction, learning resource recommendation, etc. Secondly, artificial intelligence can also support teachers in
implementing personalized teaching, analyzing the learning situation of students, and providing learning strategies and paths for
each learner, which not only increases the teaching effectiveness but also improves the student’s learning experience and outcomes,
enhancing the students’ engagement and motivation levels (Kokku et al., 2018).

B. VR / AR technology integration and new dimension teaching experience

Students can touch the content displayed on the smart blackboard in real-time through the use of VR or AR gadgets. Such an
environment does not only enhance students’ learning enthusiasm but also enhances the understanding and application of knowledge
In fact, using VR and AR teaching environments enhances students learning satisfaction and cognitive learning outcomes as
indicated in the study conducted by Li in 2023. In the new dimension of the teaching experience, the smart blackboard will pay
more attention to personalized and adaptive learning. Through data analysis and artificial intelligence algorithms, the smart
blackboard can automatically adjust the teaching content and difficulty according to students ' learning progress, preferences and
performance, customize the learning plan for each student, and provide a suitable virtual learning space and experience scene. By
combining teaching materials with VR technology, students ' interactivity can be improved and experience related to the real living
space environment can be provided (Li, 2023). At the same time, teachers can also obtain students ' learning data in the virtual
teaching scene through the smart blackboard, and conduct teaching feedback and counseling promptly.

C. The impact of 5G technology on the performance and application of smart blackboard
At the performance level, the high bandwidth of 5G technology will allow the smart blackboard to smoothly transmit high-definition
video and large amounts of data to achieve a more delicate and rich visual display. This is particularly important for running complex
VR / AR teaching applications because these applications usually require high-quality images and real-time responses. In addition,
the low latency feature of 5G technology can ensure that the interactive experience on the smart blackboard is more immediate and
natural, reduce the waiting time of students in use, and improve the overall use experience (Agiwal et al., 2016). At the application
level, the wide coverage and stable connectivity of 5G technology will enable the smart blackboard to better support mobile learning
and distance education. 5G technology will make the smart blackboard more intelligent and Internet-based. The smart blackboard
will be able to seamlessly integrate cloud services and big data technologies to achieve global sharing and personalized
recommendations of resources (Jia et al., 2021).

In addition to the mentioned function of displaying the content of the teaching activity, equipped with the Internet of Things
technology, the smart blackboard can become the control center of the smart classroom connected with various sensors and devices
for the intelligent control of the environment, the study of the learning behavior and the rational usage of the teaching resources.

D. Enhancement of the edge computing and real-time data processing dimensions

Edge computing decentralizes compute tasks to the edge of the network that is, closer to where data is being generated and hence
shortens the time needed to transmit data and enhances response time (Cao et al., 2020). Regarding real-time data processing, the
usage of edge computing helps the smart blackboard to analyze the student operation as well as the result of teaching in time, to
promptly identify the students’ problems or potential interests. Well, additionally this ability of real-time data processing is very
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effective for teachers and helps them to provide solid support so that they are allowed to change the methods of teaching by choosing
the way they prefer and they can implement more accurate personalized teachings.

V. CONCLUSIONS

It is undeniable that as a result of the close coupling of information technology and education, the smart blackboard has advanced
from the initial single informative media to a smart teaching platform equipped with touch, multimedia, and intelligent connection
capabilities, etc. From the perspective of the development process of the smart blackboard, its technological evolution has obvious
characteristics of the times.

The traditional blackboard mainly focuses on the basic writing and display functions, and the projection equipment and
interactive electronic whiteboard can meet the basic digital teaching needs. With the development of technology, especially the wide
application of touch technology and multimedia technology, the smart blackboard has begun to have more abundant interactive
functions and teaching resource processing capabilities (Gupta, 2017). Smart blackboard has strong technical advantages in teaching
applications such as improving teacher-student interaction, personalized learning, provision of multimodal resources, timely
feedback and accurate evaluation, which greatly promotes the reform of education and teaching mode.

With the rapid development of new-generation digital technologies such as artificial intelligence, VR / AR, 5G technology and
edge computing, the smart blackboard is gradually developing towards intelligence, networking and platformization. However,
challenges such as equipment cost, teachers ' professional development and technology acceptance, students ' privacy protection
and data security, technology dependence and unbalanced educational resources cannot be ignored. Teachers ' training should be
strengthened (Bigak, 2019), students ' awareness of data security should be enhanced (Asim et al., 2023), and cooperation between
government and school enterprises should be strengthened to actively and effectively cope with risk challenges. As a link between
teachers, students and teaching resources, the technological evolution of smart blackboard will continue to promote the innovation
and development of education and teaching mode. In the future, the smart blackboard will play an important role in building a more
open, shared and intelligent education environment, and provide strong support for training high-quality talents to meet the needs
of the times.

REFERENCES

1) Agiwal, M., Roy, A., & Saxena, N. (2016). Next generation 5G wireless networks: A comprehensive survey. IEEE
communications surveys & tutorials, 18(3), 1617-1655.

2) Akavova, A., Temirkhanova, Z., & Lorsanova, Z. (2023). Adaptive learning and artificial intelligence in the educational
space. In E3S Web of Conferences (Vol. 451, p. 06011). EDP Sciences.

3) Amruthavarshini, P., Raghu, C. V., & Jagadanand, G. (2022, July). Development of An IoT Enabled Smart Projection System
for Classroom Needs. In 2022 IEEE International Conference on Industry 4.0, Artificial Intelligence, and Communications
Technology (IAICT) (pp. 71-77). IEEE.

4) Anushya, A. (2020). Blackboard as an Assessment Tool for Academic Staff and Learners. International Journal of Scientific
Research in Computer Science, Engineering and Information Technology, 14-19.

5) Asim,R.T.A. M., Naeem, R. F., & Yousaf, R. A. (2023). Modern Trends in e-learning Tools and Technologies in Education
with the Use of Blackboard. dlss a slall 4, 5 5l 5 bl jall 5L, (32), 699-715.

6) Bigak, F. (2019). Investigation of the views of teachers toward the use of smart boards in the teaching and learning process.
Journal of Pedagogical Research, 3(1), 15-23.

7) Cao, K, Liu, Y., Meng, G., & Sun, Q. (2020). An overview on edge computing research. IEEE access, 8, 85714-85728.

8) Chen Yong. (2010). let the blackboard light up the application of an interactive electronic whiteboard system in classroom
teaching. modern educational technology (S1), 136-139.

9) Cheng Baohong. (2021). Practice and Research on Physics Teaching in Junior Middle School Based on Smart Blackboard
Environment. New Curriculum (45), 30.

10) Ding Xingfu & Li Jingdong. (2005). the historical process from blackboard to interactive whiteboard - Prospects for the
integration of information technology and classroom teaching. China Audio-Visual Education ( 02), 30-34.

11) Gupta, A. (2017). Innovation of smart learning using whiteboard. International Journal of Research, 4, 4283-4285.

12) Hao Chaojun. (2011). Controversy between ' blackboard ' and ' whiteboard '. China Education Informatization (20), 9-11.

13) Jia, W., Li, X., Huang, W., Wang, H., Zheng, Y., Wang, H., & Tang, T. (2021, November). Smart Education Under 5G+. In
2021 11th International Conference on Information Technology in Medicine and Education (ITME) (pp. 582-585). IEEE.

14) Kellerman, A., Gurusinghe, N., Ariyarathna, T., & Gouws, R. (2018, January). Smart whiteboard for interactive learning. In
2018 IEEE International Conference on Industrial Electronics for Sustainable Energy Systems (IESES) (pp. 515-520). IEEE.

15) Kogak, O. & Giilcii, A. (2013). Teachers’ remarks on interactive whiteboard with LCD panel technology. International
Journal of Education in Mathematics, Science and Technology, 1(4), 294-300.

16) Kokku, R., Sundararajan, S., Dey, P., Sindhgatta, R., Nitta, S., & Sengupta, B. (2018, April). Augmenting classrooms with

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5152


http://www.ijsshr.in/

The technology evolution and future trend of smart blackboard

Al for personalized education. In 2018 IEEE international conference on acoustics, speech and signal processing (ICASSP)
(pp. 6976-6980). IEEE.

17) LiJun. (2023). Research on the method of creating high school mathematics teaching situations by using smart blackboard.
Chinese Science and Technology Journal Database (Full-text Edition) Education Science, 0175-0178.

18) Li Minghai & Wang Zeyu. (2017). Study on Classroom Evolution from Perspective of Educational Technology.Electrified
Education Research (04), 94-97.

19) Li, C. H. (2023). Instructional Design, Learning Satisfaction, and Learning Outcome in a Virtual Reality Learning
Environment Aimed at Improving the Cognition of Computer Hardware Components. International Journal of Engineering
& Technology Innovation, 13(2).

20) Lin, L., Liao, X., **, H., & Li, P. (2019). Computation offloading toward edge computing. Proceedings of the IEEE, 107(8),
1584-1607.

21) Mahesh, V. J., & Rao, C. B. N. (2012). BLACKBOARD TO SMART BOARD: A SNAP-SHOT ON TECHNOLOGICAL
ADVANCEMENTS IN TEACHING. International Journal of Information Technology & Computer Sciences Perspectives,
1(2), 17.

22) Mao Jinsheng. (2024).The Application of Information Technology in the Situational Teaching of Morality and Rule of Law
in Primary Schools. Electric Education ( Teaching ) in Primary and Secondary Schools ( 03 ), 85-87.

23) Memos, V. A., Minopoulos, G., Stergiou, C., Psannis, K. E., & Ishibashi, Y. (2020, June). A revolutionary interactive smart
classroom (RISC) with the use of emerging technologies. In 2020 2nd International Conference on Computer
Communication and the Internet (ICI) (pp. 174-178). IEEE.

24) Mercier, E., Higgins, S., Burd, E., & Joyce-Gibbons, A. (2012). Multi-touch technology to support multiple levels of
collaborative learning in the classroom.

25) Molenaar, I., Horvers, A, Dijkstra, S. H. E., & Baker, R. S. (2019). Designing dashboards to support learners' self-regulated
learning.

26) Nkonki, V., & Ntlabathi, S. (2016). The Forms and Functions of Teaching and Learning Innovations on Blackboard:
Substantial or Superficial? Electronic Journal of e-Learning, 14(4), 257-265.

27) O'Malley, M. E. (2006). From Chalk Boards to Smart Boards: Technology in the Classroom.

28) Pan Ying, Xia Wan, Huang Yiwei & Chen Pinde. (2023). Strategies and empirical research on the improvement of students
" classroom participation supported by smart blackboard. Educational information technology (11), 12-16.

29) Singh, S. P., Kumar, A., Singh, A., & Jain, K. (2015, October). Smart and intelligent next-generation classrooms over the
cloud. In 2015 IEEE 3rd International Conference on MOOCs, Innovation and Technology in Education (MITE) (pp. 273-
277). IEEE.

30) Tsayang, G., Batane, T., & Majuta, A. (2020). The Impact of Interactive Smart Boards on Students' Learning in Secondary
Schools in Botswana: A Students' Perspective. International Journal of Education and development using information and
communication technology, 16(2), 22-39.

31) Wang Xin, Nie Yong & Gao Hongying. (2020). from traditional blackboard to Internet blackboard: integrated thinking after
the wave of electronic screens. Educational informatization in China (22), 17-21.

32) Yan Xiao & Wu Daguang. (2016). On the Education Reform Activated by the Progress of Educational Technology. China
Higher Education Research (10), 47-51.

33) Yang, H. (2021, February). Construction and application of smart education teaching platform. In Journal of Physics:
Conference Series (Vol. 1744, No. 4, p. 042147). I0OP Publishing.

34) Yushendri, J., Rindani, F., Cristhian, A. A., & Agushinta, R. D. (2015, October). Design the Smart Board system in
ubiquitous computing for the teaching and learning process. In 2015 International Conference on Science in Information
Technology (ICSITech) (pp. 89-94). IEEE.

35) Zhang Shuchi. (2022). The Application of Smart Blackboard in Information Technology Classroom Teaching in Primary
Schools. Chinese Modern Educational Equipment (18), 22-25.

@ @ There is an Open Access article, distributed under the term of the Creative Commons

@ Attribution — Non Commercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/), which permits remixing, adapting and
building upon the work for non-commercial use, provided the original work is properly cited.

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5153


http://www.ijsshr.in/

