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Abstract 

Technology is always intended to save time, boost efficiency, and make it easier to do certain physical or 

mechanical tasks. Almost all educational concerns, including school activities, have been mechanized by technol-

ogy. True, why should a youngster or student learn the fundamentals of math when they can utilize a calculator on 

their phone? Or why should a youngster or student learn spelling, grammar, or writing style when autocorrection 

software is available? As a result of what began as a good purpose, future generations will be unable to accomplish 

basic cognitive tasks without the aid of technology. It is also true that when children or students rely on technology 

to handle every difficulty in education or at school/institute, they progressively lose their problem-solving talents, 

which are in high demand. Although digital or smart technologies have been shown to improve student advance-

ment and project collaboration, many people ignore their biological need for real-time interaction, which is the 

only solution to such a peculiar problem. We have known for thousands of years that we have lived as social 

beings, and we now believe that we can simply fool our genetic propensity. Today, the quantity of explicit infor-

mation available on the internet or online is astounding, and there are no age limitations, so children/students may 

easily access it. Furthermore, web access interferes with children's/students' physical activity, sleep, sociability, 

teacher-student connection, and so on. This is a research article that examines how technology is transforming the 

education system in this modern era along with benefits and drawbacks of technology in education in 21st century. 
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Introduction 

Learners of the 21st century differ significantly 

from those who existed prior to the advent of the Inter-

net, online study, and digital learning. A more dynamic 

learning environment is produced by technology. As 

technology advances, classrooms are undergoing di-

verse redesigns and reinventions to cater to the growing 

demands of contemporary digital learners. Internet us-

age has developed into an indispensable information re-

source. The internet is replete with numerous student 

and children's publications that can aid a child in ac-

quiring more information. It assists them in developing 

self-reliance as learners and gaining self-assurance. An 

additional benefit of the internet is that it provides chil-

dren with an abundance of information that may inspire 

them to begin reading. The unbridled expression of 

children's imaginations is unforeseeable. These days, 

children have access to laptops, tablets, and a plethora 

of other technological devices that aid them in materi-

alizing their ideas. Although students still have access 

to traditional writing instruments such as pens and pa-

per, they now have the ability to generate 3D anima-

tions rather than static images. They endeavor to create 

more intellectually and to experiment with novel con-

cepts. It enhances their capacity for learning, thereby 

better preparing them for future endeavors. On the con-

trary, it is the most disconcerting consequence of unsu-

pervised technology usage among children and stu-

dents. Surprisingly much explicit information is acces-

sible via the internet or online. Consequently, infants 

                                                           
1 Reid, Seerley, and Daniel Day. “Radio and records in edu-

cation.” Review of Educational Research 12.3 (1942):    305-

322, accessed on 13 Sep 2023 

and students who have unsupervised access to technol-

ogy will have significantly simpler access. The major-

ity of websites that exhibit such content lack age re-

strictions, making them accessible to students and chil-

dren without difficulty. In addition, naive juveniles can 

be easily duped by malicious online users into divulg-

ing sensitive financial and security data or inappropri-

ate images; this is especially true if guardians have not 

adequately educated their children about fundamental 

online safety. Additionally, online access hinders the 

socialization, physical activity, sleep, and teacher-stu-

dent interaction of children and students. This is an 

analysis of the impact of technology on education, in-

cluding a comprehensive evaluation of the advantages 

and disadvantages for students or children. 

Technological advancements are enabling sub-

stantial changes in educational content, delivery, and 

accessibility. New technologies have aided the expo-

nential rise of human knowledge throughout history. 

The early twentieth century was focused on the use of 

radios in education.1 But since then, people who come 

up with new ideas have seen technology as a way to 

make conversation, learning, and mastering school-

work better. Big changes are being made possible by 

the next wave of education tools. Games, simulations, 

and virtual reality are some of the new tools that are 

being used in education.2 Presently, an increasing num-

ber of software applications are establishing environ-

ments in which pupils can guide the development of 

2 West, Darrell M. Digital Schools: How Technology Can 

Transform Education. Brookings Institution Press, 2012 
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their own knowledge with minimal guidance from in-

structors. A potential benefit of digital technology is the 

potential for expense reductions. Over one million po-

sitions were lost in the education service sector 

throughout the Great Recession.3 The reduction in edu-

cation expenditures by state and municipal govern-

ments has consequential ramifications across the edu-

cation system. In the present day, educators across var-

ious educational institutions ranging from colleges to 

elementary schools have a heightened challenge due to 

a scarcity of resources. Considering the prevailing po-

litical landscape characterized by austerity measures, 

the prospects of a prompt reinstatement of financing to 

pre-recessionary levels appear to be minimal. In the 

present scenario, the significance of educational tech-

nologies is heightened as they strive to support over-

whelmed educators in implementing the forthcoming 

wave of assistive technology. Education encounters 

distinct resource challenges that extend beyond just 

budgetary constraints. The duration of the school day is 

limited, and the allocation of teaching time is highly 

valued. Students from developed nations such as the 

United States allocate a comparatively lesser amount of 

time within the confines of a classroom, in contrast to 

their counterparts in several other countries throughout 

the globe. Despite the fact that teenagers engage in in-

teractions with their parents, instructors, and friends, 

there has been a notable increase in the prevalence of 

diagnosed depression among young individuals. Pres-

ently, this figure has escalated to almost 20%, which is 

a significant development. The sole recourse available 

to instructors and educational institutions is to promote 

and foster interpersonal engagement among students or 

young individuals. The potential oversight of the ex-

penses associated with technology upgrades or mainte-

nance is a common occurrence. In an era characterized 

by frequent advancements in digital technologies and 

the escalating demand for more robust equipment to ac-

commodate software and application upgrades, placing 

exclusive reliance on the notion that technology is the 

sole remedy for educational challenges appears too cer-

tain. The discussion centers around the notion that 

teaching and learning may be conducted in the absence 

of technology. However, the key inquiry pertains to the 

long-term use of the learned specialized skills in a con-

text characterized by technological regression over sub-

sequent generations.4 Therefore, educational institu-

tions are obligated to estimate the actual long-term 

costs of that investment and how it will affect the tui-

tion fees that students and their parents are required to 

pay in order to prevent regret regarding the purchase of 

new technology. 

The acquisition of technical education and 

skills is of paramount importance in the develop-

ment of human resources for any given nation. Ed-

ucation of this kind yields a proficient labor force, 

augments production, and contributes to the ame-

                                                           
3 Haver Analytics. “Employment Household Survey” Em-
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lioration of the overall quality of life for the popu-

lace. It is imperative to generate purposeful, quali-

fied, and competent human resources in the contem-

porary period characterized by advancements in 

science and technology. Indeed, a strong correla-

tion exists between the technical or vocational edu-

cation system and the socio-economic growth of a 

nation. There is a lack of access to technical and 

vocational education among the younger generation 

and students from low-income, least developed, and 

developing nations. The observed metric exhibits a 

significant disparity and concerning trend when 

juxtaposed with other advanced and robust econo-

mies. There is a need to alter the mindset of parents 

and students in these nations, with an emphasis on 

prioritizing technical education above general edu-

cation. This is the reason why a significant number 

of individuals with a general level of education ex-

perience unemployment on a global scale. Unem-

ployed individuals provide a significant economic 

and social challenge for the nation and society. Un-

employed teens often experience discontentment 

and may become involved in criminal activities and 

substance misuse. The global need for a proficient 

workforce is projected to experience a significant 

surge, including Middle Eastern nations. Presently, 

a substantial proportion of the labor force in these 

countries comprises individuals from impover-

ished, least developed, and emerging nations, who 

possess limited or moderate skill sets. This study 

employs an analytical approach, utilizing both pri-

mary and secondary sources, to evaluate how tech-

nology is transforming the education system in this 

modern era along with benefits and limitations of tech-

nology in education. Additionally, this study has in-

cluded a diagnostic analysis to illustrate the essen-

tial requirements of technical education for the cur-

rent generation. 

Education Technology (EdTech) Tools and Its 

Impact 

Using technology in the classroom doesn't have to 

mean using computers. There are many other ways to 

do it. As schools try to give their kids the best education 

possible, using technology in the classroom is becom-

ing more appealing. The world of technology has 

changed a lot in the past few years. As more and more 

people get into digital media, it is important for teachers 

to use the newest tools in their work to keep students 

interested. For students to be interested in learning, it 

needs to be new and creative. Students should be ex-

cited about what they are learning. Because it is so im-

portant in today's education business, teachers have to 

know how to use educational technology.5 Technologi-

cal advancements have had an influence on every as-

pect of life throughout the years. Technology has per-

meated every aspect of our lives as it has become more 

accessible, and as a result, we now demand all products 

4 https://www.allisonacademy.com/students/self-improve-

ment/importance-of-soft-skills-for-students/, accessed on 29 

Jul 2023 
5 https://elearningindustry.com/how-important-is-technol-

ogy-in-todays-education-industry, accessed on 24 Jul 2023 
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or tools that we use to be as technologically sophisti-

cated as possible. Schools have also embraced technol-

ogy as an essential component of their educational pro-

cess, and as a result, they now offer computer science 

programs in which students learn how to code comput-

ers and utilize them for their work or projects. The us-

age of educational technology has therefore become vi-

tal for today's learners and students since it allows them 

to study at a much faster rate than they would if such 

tools and programs were not used.6 Schools or teachers 

which have adopted or replaced traditional classroom 

tools with equivalent technology tools known as 

EdTech tools and that has been given below. 

a. Whiteboard Tools. The whiteboard 

was very common since long and which is going to re-

place by equivalent technology tool. Now, several 

whiteboard equivalent technology tools are providing 

the same experience like whiteboard. 

 Sketchlot. This is free and works on 

most browsers and devices nowadays. It is intended for 

use by teachers and students. Using the tool requires 

teachers to create an account and then add a list of stu-

dents. The teacher then assigns passwords to students. 

The passwords are used by students to join drawings 

shared by the teacher.7 The teacher can choose who 

they share whiteboard content. Students can also create 

drawings and share with their teachers. 

 Aww. It is another app that is also browser 

based. A US$ 10 monthly subscription is required to 

use the app. To use the app, go to awwapp.com and start 

drawing. One can invite people to see their whiteboard 

content by sending them the link of their drawing.8 

 Stoodle. This is a free whiteboard tool. The 

tool is easy to start using. It is a free tool where users 

can join an online classroom by simply sharing an 

URL. It offers real time collaboration and communica-

tion; multiple users can work on the same virtual white-

board at the same time through text chat and voice con-

ferencing using their computer’s microphone. They 

also can type, draw, and search and upload images. 9 

 Draw It Live. It is very much similar to 

Stoodle. Using Draw, It Live requires going to the web-

site, click ‘collaborative whiteboard’ and giving it, a 

name and you are ready to go. Sharing the drawing is 

achieved by just inviting people by sending them the 

link given to your drawing. Draw It Live offers a free 

space for students to instantly create a collaborative 

whiteboard to use with anyone they like. Student can 

invite people to draw with them by sending them the 

URL assigned to their whiteboard.10 

 FlockDraw. It was an online community 

where users could start drawing on a whiteboard and 

                                                           
6 https://mashable.com/archive/technology-in-educa-

tion#Zl_DkQEpyqq0, accessed on 13 Sep 2023 
7 https://edshelf.com/tool/sketchlot/, accessed on 09 Sep 2023 
8 https://www.oxfordlearnersdictionaries.com/definition/eng-

lish/aww, accessed on 09 Sep 2023 
9 https://blogs.umass.edu/onlinetools/community-centered-

tools/stoodle/, accessed on 09 Sep 2023 
10 https://freetech4teach.teachermade.com/2011/09/draw-it-

live-simple-free-collaborative/, accessed on 09 Sep 2023 
11 https://tracxn.com/d/companies/flockdraw/__cost-

7Zi4WLgFLxxsbqMytz76393gJjjHhx96yW2TC8, accessed 

on 09 Sep 2023 

invite others to collaborate. A group could have unlim-

ited number of users who could draw in real-time. It 

also provided a live chat option.11 Using FlockDraw re-

quires visiting the website, click ‘start drawing’ button 

and you are ready to go. Sharing the drawing is by send-

ing people the link of your drawing. 

b. Presentation Tools. Several tools exist 

online that can be used for presentation. There are sev-

eral online presentation tools are available now. Such 

as: 

 Prezi. It is one of the best presentation pro-

grams available online. It is known for creating zoom-

ing presentations. To use Prezi, one requires signing up. 

A user is availed with many templates that they can use 

to create presentations. It gives the option of sharing the 

presentation URL or downloading then sharing. It al-

lows for the addition of text, images, shapes, and other 

media.12 

 Glogster Edu. It is a cloud-based (SaaS) plat-

form for creating presentations and interactive learn-

ing. A platform that allows users, mostly students and 

educators to combine text, images, video, and audio to 

create an interactive, Web-based poster called glogs on 

a virtual canvas. Glogster facilitates the conveyance of 

social information in many different fields such as art, 

music, photography.13 Users also have access to a li-

brary of engaging educational content posters created 

by other students and educators worldwide. Glogster 

enables interactive, collaborative education and digital 

literacy. It allows for the addition of text, images, 

shapes, and other media. When done creating a presen-

tation, just save and share with other students.14 

 Animoto. It is intended for presentations that 

seek to deliver animated experience. The presentations 

generated by this online presentation tool are video 

based. It involves picking a style and a song that will be 

used for creating a presentation. You can then add pho-

tos, videos, and text. The final step is producing and 

sharing the presentation. It offers many templates for 

selection.15 

 Kizoa. It provides the ability to create ani-

mated presentations, slideshows, or video. It is a blend 

of several online presentation tools features. To create 

a presentation using Kizoa, create a slideshow, and then 

select pictures. It offers the ability to edit the images so 

that they can blend into the background. Next, one se-

lects transitions, animations or music for the presenta-

tion. Finally, edit the text, save and share.16 

 Photo Peach. It is for teachers to create media 

rich presentation. It has a range of options for inserting 

12 https://prezi.com/, accessed on 09 Sep 2023 
13 Awada Ghada M et al, (2015-10-05), "Effect of Using the 

Glogster Technological Model on Enhancing the Perceptions 

and Speaking Proficiency of Communication Skills Stu-

dents". International Journal of Global Educa-

tion. 4 (2). ISSN 2146-9296 
14 Sharon Martinez Alba et al, (2014), "Glogsters and Other 

Motivating Technology: A Multiple Case Study of English 

Learners", Reading Matrix: An International Online Jour-

nal, 14 (2), ISSN 1533-242X 
15 https://animoto.com/, accessed on 09 Sep 2023 
16 https://www.kizoa.com/, accessed on 09 Sep 2023 

http://www.ijtase.net/ojs/index.php/ijge/article/view/412
http://www.ijtase.net/ojs/index.php/ijge/article/view/412
http://www.ijtase.net/ojs/index.php/ijge/article/view/412
http://www.ijtase.net/ojs/index.php/ijge/article/view/412
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/2146-9296
https://eric.ed.gov/?id=EJ1046934
https://eric.ed.gov/?id=EJ1046934
https://eric.ed.gov/?id=EJ1046934
https://en.wikipedia.org/wiki/ISSN_(identifier)
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media, which make the presentation unique and crea-

tive. Allows or addition of background music or audio 

to suit a presentation.17 

 Channel Me. This web tool allows a group of 

users to view the same content at the same time and chat 

with each other.18 

 Search Team. It allows for small sized team 

to search together to achieve the best results.19 

 Mind42. It is a web-based application that en-

ables a group of users to mind map their ideas. It keeps 

track of the ideas.20 

 Entri. It is a free group tool for writing and 

sharing documents. It is intending for sharing docu-

ments with a group of users to get the feedback before 

releasing the final document.21 

c. Course Assessment Tools. Uses of 

technology in education are increasing with advance-

ment in technology. Many people are now using the 

online education platforms to get educated. Some of the 

course assessment tools used frequently in online learn-

ing have been given below. 

 ClassMaker. This online assessment tool is 

secure and web-based. It is easy to use and customize. 

It is intended for assessing tests and quizzes and pro-

vides instant grading.22 

 ClassTools. Used to create quizzes, games, 

activities and diagrams. It is a free tool.23 

 Easy Test Maker. A free online tool used to 

create tests. It has options for creating multiple choice 

tests, matching, and short answer questions.24 

 Hot Potatoes. It allows for creation of interac-

tive quizzes as crossword, gap-fill, ordering, and mul-

tiple choices.25 

 Quiz Revolution. It used to create interactive 

quizzes for Facebook and online quizzes for embedding 

on websites.26 

 

 

  
Figure 1: EdTech and modern classroom  Tablets and Chromebooks is educational tools 

 

d. Library Tools. Adoption of eLearning is 

forcing education institutions to offer library services 

online. Besides, there are free online libraries providing 

e-library services. Examples of such online tools are as 

follows. 

 Free Book Spot. This online free eBook 

source with over 4400 free downloadable eBooks.27 

 4eBooks. It has a huge collection of computer 

programming eBooks each downloadable.28 

 Free-eBooks. It is an online source that allows 

users to download free eBooks.29 

 Many Books. It provides free downloadable 

eBooks for iPod and eBook reader.30 

 Get Free E-Books. It is an online free eBooks 

source with over 4400 free downloadable eBooks.31 

Massive Open Online Course (MOOC) 

                                                           
17 https://www.pixtastock.com/c19/c6/c5/photo, accessed on 

09 Sep 2023 
18 https://channel.me/, accessed on 14 Sep 2023 
19 https://searchteam.eu/, accessed on 14 Sep 2023 
20 https://mind42.com/, accessed on 14 Sep 2023 
21 https://entri.app/, accessed on 14 Sep 2023 
22 https://www.classmarker.com/, accessed on 14 Sep 2023 
23 https://www.facebook.com/Classtools/, accessed on 14 Sep 

2023 
24 https://www.easytestmaker.com/, accessed on 14 Sep 2023 
25 https://hotpot.uvic.ca/, accessed on 14 Sep 2023 

The term 'Massive Open Online Course' was ini-

tially introduced in 2008 by George Siemens and Ste-

phen Downes. They facilitated what was arguably the 

first MOOC in that year. They provided a complimen-

tary course titled "Connectivism and Connective 

Knowledge" in collaboration with the University of 

Manitoba's Extended Education and Learning Technol-

ogies Centre. The course was attended by more than 

2,300 individuals and utilized an RSS aggregator to fa-

cilitate discussions.32 The word MOOC has evolved to 

refer to two distinct online venues. The approach to 

teaching that connectivist MOOCs take sets them apart. 

The MOOCs described in this article are defined by 

their association with institutions, financial supporters, 

and income generation possibilities. MOOCs have the 

26 https://study.com/learn/revolutions-quizzes.html, accessed 

on 14 Sep 2023, 
27 https://freebookspot.club/, accessed on 14 Sep 2023 
28 http://links.giveawayoftheday.com/4ebooks.org, accessed 

on 14 Sep 2023 
29 https://www.free-ebooks.net/, accessed on 14 Sep 2023 
30 https://manybooks.net/, accessed on 14 Sep 2023 
31 https://www.getfreeebooks.com/, accessed on 14 Sep 2023 
32 https://news.mit.edu/topic/massive-open-online-courses-

moocs, accessed on 29 Jul 2023 
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ability to transform higher education by boosting stu-

dent outcomes and broadening learning options. Tui-

tion has grown dramatically in recent decades, and the 

accompanying cuts have harmed students and limited 

access for lower-income students. MOOCs have the po-

tential to significantly reduce university expenditures 

while also providing courses to students all around the 

world.33 The most prominent MOOCs are Udacity, 

Coursera, and Edx. MOOCs recently took a big step 

forward when the American Council on Education 

(ACE) recommended 5 Coursera classes for accredita-

tion. ACE membership consists of more than 1,800 uni-

versities.34 Because of the suggestion, recognized col-

leges may soon be able to use Coursera points to help 

students finish their degrees. With a web camera, 

Coursera might charge a fee to make sure a student is 

who they say they are and to oversee a final test. ACE 

is currently working on a more thorough review of 

MOOCs, but the suggestion shows how big the changes 

that are coming will be.35 Several colleges currently 

give students who finish MOOCs credit. The Univer-

sity of Washington (UW) was the first to offer MOOC 

classes. Through the Coursera platform, UW provides 

classes in applied mathematics, computer science, com-

putational finance, and information security and risk 

management.36 UW had previously offered certifica-

tion programs through online classes and is now in the 

process of reformatting them for Coursera.37 Addition-

ally, San Jose State University (SJSU) and Udacity 

have partnered to provide college freshmen with an in-

novative remediation solution. At SJSU, fifty percent 

of undergraduates fail introductory courses in funda-

mental subjects. This causes bottlenecks in introduc-

tory courses and may result in students experiencing a 

postponement of their matriculation. SJSU provides 

credit-bearing courses in entry-level mathematics, col-

lege algebra, and rudimentary statistics via Udacity. 

The $150 fee for Udacity courses is significantly less 

than the expense of a traditional credit. By dividing its 

courses into brief videos and exams, Udacity enables 

students to complete the coursework at their own 

pace.38 

MOOCs continue to march on to their disruptive 

journey in the field of higher education. President 

Obama had cited during the early years of MOOCs de-

velopment that they had the potential to bring down 

costs of higher education, which remains a key concern 

among all stakeholders.  MOOCs promise an alternate 

future to traditional education by keeping course mate-

rial free but charging fees for assets such as certificates. 

Rising desire for cost-effective educa-tion, as well as 

an overloaded student population due to loan debt, con-

tinue to be important drivers of ex-pansion in the vast 

open online course industry.   The market for MOOCs 

is projected to grow at a rate of 33.1% from 2021 to 

2026. This is because people still want to learn, and 

more and more business train-ing programs are moving 

to online academies to meet this need. For example, 

IBM said that working with online schools for its busi-

ness training led to huge im-provements in learning and 

cut costs by 30%, which saved the company more than 

$200 million.  MOOCs have the potential to disrupt 

higher educa-tion, improving outcomes for students 

and expanding learning opportunities. 
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Figure 2: Success of MOOC39 and massive market growth of MOOC40 

 

The University of Wisconsin-La Crosse devel-

oped a math MOOC. Using a $50,000 grant from the 

Bill and Melinda Gates Foundation, UW La Crosse de-

veloped the open math course.41 UW La Crosse in-

tended for the course to help high school students, those 

seeking remediation inside the University system, those 

planning to re-enter a university, and those prepared to 

take a major gateway test. The content is similar to that 

of the on-campus program MTH 051 Intermediate Al-

gebra.42 This is something that a lot of other colleges 

want to do as well. Three main things all MOOCs have 

in common. The first is that it can be scaled almost in-

finitely. A single Coursera class had tens of thousands 

of people sign up.43 MOOCs also have an open acces-

sibility. There is no requirement for prior experience or 

qualification to enroll in a course. Also, there are no 

costs associated with taking a MOOC. Future-looking 

MOOCs will necessitate a business model. Possible 

choices include requesting monetary compensation 

from students in the form of tuition, certification test 

fees, course sponsorships, or staff recruiting. Finally, 

the technology that is used in MOOCs is a defining fac-

tor. They typically use free or open-source software, 

such as that found on Wikipedia or the Google Play 

store. Unlike the conventional paradigm, in which a 

small number of students pay a large sum in tuition, the 

large number of participants in MOOCs makes it pos-

sible to use a model in which each student pays just a 

modest amount.44 The main advantage of MOOCs over 

traditional institution models is the potential for cost 

savings. Universities are confronted with a number of 

cost-cutting problems. Improving productivity is chal-

lenging due to Baumol's Cost Disease. According to 

economic theory, pay increases are accompanied by in-

creases in worker productivity. However, in domains 
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such as education, productivity improvements have lit-

tle noticeable impact on pupils. A poor professor can 

teach nearly the same number of students as a good pro-

fessor, and both will have some outstanding pupils. 

Large lecture halls in academic institutions are expen-

sive to maintain. MOOCs rely on low-cost open-source 

technology and can quickly scale. In an online context, 

the expenses of a million-student class are comparable 

to the costs of a hundred-student class. MOOCs might 

reduce the number of sections for popular beginning 

courses at universities, freeing up academics to teach 

other classes or do research.45 The curricula of Udacity, 

Coursera, and Edx include retrieval exercises and in-

tentional practice. In addition to facilitating construc-

tivist learning, MOOCs employ formative assessments 

effectively. The pedagogical strategy of Coursera, 

which the company's founders Andrew Ng and Daphne 

Koller establish, is supported by research cited in their 

presentation on the platform. Effective teaching tools 

can be identified as "retrieval exercises" or active, cue-

driven processes of knowledge reconstruction, accord-

ing to the research of Jeffrey Karpicke and Janell Blunt. 

In determining whether retrieval or "elaborate learning" 

(i.e., conventional study methods) had a more signifi-

cant effect on student proficiency, the authors con-

ducted an investigation. One week after being in-

structed in the same lesson utilizing various techniques, 

the students were evaluated. A fifty percent enhance-

ment in long-term retention scores was discovered as 

the benefit of retrieval practice in comparison to labo-

rious studying with concept mapping. In an additional 

investigation, participants examined two distinct teach-

ings. Students who utilized retrieval techniques to study 

https://www.facebook.com/MOOC.edu/
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achieved notably higher scores on a short-answer ex-

amination.46 

Ng and Koller recognize Louis Deslauriers, Ellen 

Schelew, and Carl Wieman's contributions. The authors 

performed a study using two portions of an introductory 

physics class. One classroom employed standard teach-

ing techniques, whereas the other followed the ideas of 

'deliberate practice.' Deliberate practice is a construc-

tivist and formative assessment-based concept. They 

discovered that students in the experimental section 

were more likely to participate and attend class.47 

MOOCs provide everyone access to learning possibili-

ties. The benefits of giving pupils access to a classroom 

are immeasurable. MOOCs provide academics a way to 

share their theories with a broad audience. Distin-

guished academics may share their knowledge with 

learners worldwide through MOOCs. The ability to 

communicate with an almost infinite number of indi-

viduals will hasten the dissemination of information. 

MOOCs are going to attract more attention as the ex-

pense of attending university goes up. A new age in 

higher education is about to begin, one in which insti-

tutions will have unmatched reach. Modern classroom 

technology may increase learning possibilities and de-

mocratize knowledge. Students of the future will have 

access to a wealth of information through platforms like 

Edx, Coursera, and Udacity. 

Minecraft  

The internet changed the way professors and stu-

dents shared knowledge. It gave instructors access to 

teaching standards, lesson plans, and extra resources. 

Despite the magnitude of the shift, instructional tech-

nology has remained stagnant. The Internet has aided 

but not altered traditional teaching strategies such as 

lecture, group work, individual reading, and slide 

presentation. New technologies have given instructors 

new ways to instruct their pupils. Minecraft, a computer 

game, is the first step in that approach. Minecraft is a 

dynamic game with practically limitless customization 

options. Minecraft is a popular "sandbox" computer 

game. It is unfinished, having no clear storyline or 

game play objectives. Players approach the game in the 

same manner as children do with Legos or bricks. 

Minecraft's gameplay is deceptively basic. On the sur-

face, players gather materials and construct things with 

them. Minecraft creates unique and massive worlds for 

its players. A Minecraft world has a cubic volume of 

two hundred sixty-two quadrillion, one hundred forty-

four trillion "blocks." A Minecraft world would have a 

larger surface area than Neptune if each block has one-

meter-long sides.48Numerous characteristics of the 

computer-generated environments in Minecraft resem-

ble those of Earth. In addition to forest, desert, plains, 

wetland, jungle, icy plains, taiga, mountain, and ocean, 

Minecraft features more than a dozen biomes. Although 

each biome experiences climate-specific weather, the 

Earth as a whole maintains a regular day-night cycle. 

The world simulates gravity and watersheds accurately.  

Every entity in existence is composed of blocks, 

encompassing various materials such as wood, earth, 

and so forth. 

 

 
Figure 3: Minecraft house idea  and Minecraft legends 

 

Minecraft is a popular "sandbox" computer game. 

It has no minerals, precious metals, water, or many 

other elements. Physics and chemistry are governed by 

fundamental principles. Players can collect natural re-

sources to construct almost anything their mind can 

conceive. It is conceivable to construct working electri-

cal circuits or coal-powered motors with the right re-

sources. The game produces a fair representation of 

Earth, complete with abundant resources and natural 

laws.49 Minecraft has several features that allow it to 
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serve as a teaching tool. The game has a modification 

or mod called MinecraftEdu. MinecraftEdu gives 

teachers the tools to conduct a lesson in a virtual world. 

The mod allows teachers to place text around the world 

and control the location of students.50 A community of 

teachers and educators has grown to support teaching 

on the Minecraft platform. They have created a dedi-

cated Minecraft teaching wiki including lesson plans 
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and research.51 Minecraft has a lot of promise as a way 

to teach. In social studies, students could build their 

own pyramid and face the same technical problems the 

Egyptians did as they did the pyramid. Students could 

act out scenes from books. Biology, physics, and chem-

istry teachers could show how things work in real time. 

Students can use constructivism to learn with Mine-

craft. Constructivist theory says that when students in-

teract with their surroundings, they learn reliable 

knowledge by exploring on their own. As an educa-

tional playground, the Minecraft models help kids learn 

in a real way. MinecraftEdu has a brand-new learning 

resource. Jeffrey Adams teaches science to middle 

schoolers at the Crescent School in Toronto. Adams 

used Minecraft to teach about designing for the long 

term. Students were told to make a model of a city that 

could last for a long time and use little energy. There 

were a lot of students who decided to build their models 

online in Minecraft. Every student got to build their 

own city and was given a job to play, such as a farmer, 

builder, or miner. Adams wanted to know if using 

Minecraft would make students more interested and 

improve their work. To do that, he gave a poll both be-

fore and after the unit. Eighty-six percent of the kids 

said they would like to play the game at school again. 

Eighty percent thought that games made them more ar-

tistic and let them do things they wouldn't have been 

able to do otherwise. In general, the kids liked how 

freeing Minecraft was.52 Karen Yager and Andrew 

Weeding serve as educators at the esteemed Know 

Grammar School located in Sydney, Australia. Mine-

craft was employed as an instructional tool inside the 

classroom setting to facilitate the teaching of scientific 

concepts to a cohort of male students aged 12 to 13 

years. The students were tasked with constructing a 

low-energy city model. The students were granted au-

tonomy in selecting their preferred mode of presenta-

tion, with an overwhelming majority (96%) opting for 

the utilization of Minecraft. The participants were al-

lotted a span of five days to construct their virtual urban 

centers, during which they were presented with daily 

tasks including the subjects of English, mathematics, 

science, and foreign language. This approach aimed to 

foster a multidisciplinary environment and maintain the 

students' concentration throughout the project. At the 

conclusion of the instructional day, the students pro-

ceeded to showcase their simulated urban landscapes. 

The researchers discovered that the male participants 

derived pleasure from the opportunity to engage in un-

structured activities and undertake venturesome en-

deavors while operating within a framework of organi-

zation and guidance.53  

                                                           
51 “MinecraftEDu Wiki.”2012 Web. http://mine-

craftedu.com/wiki/index.php?title=Main_Page, accessed on 

26 Jul 2023 
52 Adam, Jeffrey “Teaching Boys at the Coal Face: Mining 

Keep Pedagogical Approaches.” Action Research Report   

(2012), accessed on 13 Sep 2023 
53 Yager, Karen and Weedings, Andrew. “Teaching Boys at 

the Coal Face: Mining Keep Pedagogical Approaches.”   Ac-

tion Research Report Approaches (2012), accessed on 13 Sep 

2023 

Professor Jessica Bayliss used Minecraft as a 

teaching platform in her class Game Artificial Intelli-

gence (AI) at the Rochester Institute of Technology. 

The students enrolled in the course were required to 

generate novel terrains and non-player characters, 

among several other assignments. College and graduate 

students have the opportunity to significantly alter the 

game. The game's source code is written in Java, a 

widely used programming language. Furthermore, the 

broad modding community offered a platform for crea-

tive expression and a source of assistance. In previous 

instances, Bayliss had employed alternative software 

platforms for instructional purposes; nonetheless, it 

was seen that pupils had a more favorable response 

when Minecraft was utilized.54 Bayliss found that using 

Minecraft increased student motivation for artificial in-

telligence through modding. She observes that a greater 

number of students are being requested to perform AI-

related independent studies than in previous years. Stu-

dents were free to use the Minecraft platform as well as 

their own imaginations. Minecraft succeeds as a game 

and as an instructive tool for the same reasons. It is 

based on a background that everyone is familiar with, 

such as natural laws. By keeping the game basic, par-

ticipants may engage in actual learning. The construc-

tivist foundation allows people of all ability levels, 

from elementary school to graduate students, to learn 

from the game. Teachers will benefit from innovative 

instructional technologies in this dynamic classroom. 

Learning possibilities will only grow as MinecraftEdu 

improves. 'Artemis: Rocket Build' is an example of 

MinecraftEdu, and it is a blast off to the moon with this 

superstellar terrain made in collaboration with NASA. 

Students may interact with scientists and engineers, 

learn about jet propulsion, and create a rocket.55 They 

can test their creation with a fiery launch. So, students 

are learning from playing games and own creation. Ar-

temis: Rocket Build has the following learning objec-

tives56: 

 To learn about the Artemis program and its 

significance  

 To use Newton’s laws to understand how 

forces work and how these laws impact rockets’ ability 

to fly.  

 To learn about the parts of the Space Launch 

System and how propulsion and fuels are important to 

get the rocket off the ground and into space  

 To better understand the Artemis missions 

(past, present, and future)  

 To apply knowledge of Newton's Laws and a 

pre-set budget to assemble, design, paint, and launch a 

satellite, cargo rocket, and crewed rocket. 

54 Bayliss, Jessica D. “Teaching game AI through Minecraft 

mods.” Games Innovation Conference (IGIC), 2012 IEEE   

International. IEEE, 2012, accessed on 13 Sep 2023 
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An additional illustration of MinecraftEdu is 

'Peace Builders'. Additionally, it offers fresh insights 

from four additional laureates and emphasizes conflict 

avoidance and resolution. A broader understanding of 

how to collaborate toward a more peaceful world will 

be imparted to the class.57 Peace Builders was created 

as a creative and engaging introduction on how to build 

a better society. This experience will offer you with 

abilities that you may utilize to actively and success-

fully engage in society. It provides more possibilities to 

relive and learn more about the Nobel Peace Laureates 

and the improvements they brought about in the globe, 

therefore creating powerful and effective role models 

for society.58 So, Those games or MinecraftEdu can test 

student’s creation with a fiery launch. So, students are 

learning from playing games and own creation. 

Learning Management System or LMS 

2023 will be a big year for schools, businesses, 

and donors, with a focus on how to use data to make 

decisions. Schools will be smarter buyers, putting 

more weight on proof of effect from EdTech compa-

nies and using data to make smart choices about what 

to buy. More money will also be put into education 

study and testing how well edtech works. This trend 

is supported by both government spending and lead-

ers in philanthropy. Companies that put study and 

proof at the center of their product development 

plans are more likely to make better goods that fit the 

market faster. Evidence-based approaches in EdTech 

should generally lead to better ways to boost student 

achievement and results. But only time will tell. That 

being said, we'll keep working on co-designing the 

future of EdTech for now.59 EducateMe LMS is an ex-

cellent choice for operating bootcamps since it has an 

easy-to-use interface for creating and managing courses, 

classes, and bootcamp content. EducateMe enables 

bootcamp course designers to easily construct custom-

ized curriculums with varied lessons in a single site. In-

structors may quickly upload lesson notes, offer home-

work projects via quizzes and exams, deliver live lec-

tures, and track each student's progress. Everyone has 

heard of a Learning Management System, or LMS. 

Learning is at the heart of any educational or training pro-

gram delivered by an individual. Management is the 

branch of the learning program that controls all of the 

schedules for each participant. The system is just an e-

platform for delivering learning modules.60 

LMS is designed to help an individual to develop, 

manage and provide online courses and programs to 

learn.61 Additionally, it gives students and teachers a 

place to learn and show off their skills whenever and 

wherever they choose. Learning Management Systems 

(LMS) are programs that are used to run, keep track of, 

report on, and offer learning programs. LMS is used by 
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almost all of the big markets, including schools, busi-

nesses, the medical field, and more. Checking each per-

son's work on quizzes and tests can help you figure out 

where the communication gap is between the teacher 

and the student. With video lessons, stories, and fea-

tures like games, etc., learning online is more fun.62 

Every individual on the planet's learning viewpoint has 

been altered by LMS. It has expanded the options for 

people to study and learn in whichever sector they de-

sire to succeed in, as all material can now be shared 

globally. Nowadays, practically all corporations and or-

ganizations, all educational institutions (schools and 

universities), many government agencies, and private 

tuition and institutes utilize LMS. LMS addresses all of 

the primary learning challenges that each individual 

face, as listed below. 

Employee training is available in any field, 

whether it be software, educational, corporate, or gov-

ernment. We need to teach staff according to our de-

mands, which LMS can simply achieve. It automates 

the majority of the tasks. Tracks people' development, 

saving employers a significant amount of time and 

money. We may construct learning programs, courses, 

and tutorials in LMS and publish them so that anybody 

can use them to improve their skill set. These are useful 

when an employee leaves the organization or retires to 

ensure that the expertise is preserved. We may educate 

the general population by developing awareness initia-

tives and tutorials on a variety of topics. LMS is an 

open platform for individuals and professionals to learn 

and demonstrate their talents. Students can choose 

learning programs, and experts can teach learning 

courses. It gives its users the freedom to learn from an-

ywhere. On a public note, it shares discussion forums. 

Users may simply study the topic of their choice, and 

the fee is relatively low in comparison.  

LMSs give an all-in-one platform for learning and 

skill development. It offers a plethora of online courses 

from which the customer may select according to their 

preferences. It aids in the tracking of an individual's de-

velopment progress. It minimizes the expense of learn-

ing as well as travel and space preparations. LMS helps 

to streamline the learning pattern, which saves time for 

teachers, allowing them to focus more on each individ-

ual's progress. Everything becomes digital, which saves 

a lot of money on notebooks, copies, and so on. It al-

lows the user to study from anyplace and hence pro-

motes mobility. Learning gets more exciting as things 

become more digital, thanks to the availability of video 

lessons, clips, gamification, and so on. With LMS, sim-

ple and effective administration is feasible, and infor-

mation access is rapid and accurate. Although LMS has 

many advantages, it also has several drawbacks. The 

most significant disadvantage of online learning is that 

many tasks that must be completed physically cannot 
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be completed. Because no gathering is necessary for 

learning, the impact of face-to-face connection is di-

minished. It enhances the tunnel effect of learning, 

which reduces the breadth of broad thinking and causes 

the user to only see through the LMS, leaving numerous 

chances outside. Some pupils require motivation and 

encouragement to study, which will be lacking, result-

ing in credibility concerns. 

Robot Assisted Language Learning (RALL) 

One of the goals of Human–Robot Interaction 

(HRI) is to research and develop autonomous social ro-

bots as tutors that are able to support children learning 

new skills effectively through repeated interactions. To 

achieve this, the interactions between child and robot 

should be pleasant, challenging, and pedagogically 

sound.63 Interactions must be enjoyable for children, 

demanding so that they remain motivated to master new 

abilities, and pedagogically sound so that children get 

information that maximizes their learning gain. Second 

language (L2) teaching is one arena in which robots for 

learning are being developed. While great work has 

been achieved in this sector, no effective one-on-one 

L2 tutoring program has been developed that can be 

systematically implemented in educational settings for 

multiple linguistic groups.64 More attention is being 

paid to how social robots might help kids stay interested 

in learning tasks. Researchers have found that robots 

help kids connect with each other more in bigger class-

rooms, which leads to better language learning.65 How 

best to apply this knowledge in the teaching of a foreign 

language has been explored by different researchers 

from various perspectives. Alemi et al. employed a so-

cial robot as an assistant to a teacher over a 5-week pe-

riod to teach English vocabulary to Iranian students. 66 

They found that the class with the robot assistant 

learned significantly more than that with just the human 

teacher. In addition, the robot-assisted group showed 

improved retention of the acquired vocabulary. This 

builds on earlier findings by67 where a 2-week study 

with a robot situated in the classroom revealed a posi-

tive relation between interacting with a robot and vo-

cabulary acquisition. Further results by68 also confirm 

                                                           
63 Tanaka F, Matsuzoe S (2012) Children teach a care-receiv-

ing robot to promote their learning: field experiments in a 

classroom for vocabulary learning. J Hum Robot Interact 

1(1):78–95, accessed on 13 Sep 2023 
64 Käser T, Klingler S, Schwing AG, Gross M (2014) Beyond 

knowledge tracing: modeling skill topologies with bayesian 

networks. In: Proceedings of the 12th international confer-

ence on intelligent tutoring systems. Springer, Berlin, ac-

cessed on 13 Sep 2023 
65 Fridin M (2014b) Storytelling by a kindergarten social as-

sistive robot: a tool for constructive learning in preschool ed-

ucation. Comput Educ 70:53–64, accessed on 13 Sep 2023 
66 Alemi M, Meghdari A, Ghazisaedy M (2014) Employing 

humanoid robots for teaching english language in Iranian Jun-

ior High-Schools. Int J Hum Robot 

11(3). https://doi.org/10.1142/S0219843614500224, ac-

cessed on 13 Sep 2023 
67Kanda T, Hirano T, Eaton D, Ishiguro H (2004) Interactive 

robots as social partners and peer tutors for children: a field 

trial. J Hum Comput Interact 19(1):61–84, accessed on 13 Sep 

2023 
68 Tanaka F, Matsuzoe S (2012) Children teach a care-receiv-

ing robot to promote their learning: field experiments in a 

that the presence of a robot leads to a significant in-

crease in acquired vocabulary. Movellan et al. selected 

10 words to be taught by a robot, which was left in the 

children’s classroom for 12 days.69 Children demon-

strated a considerable increase in the quantity of learnt 

words when taught by the robot at the end of the re-

search. Lee et al. further shown that robot tutoring may 

increase not just vocabulary but also speaking abilities. 

Children would begin their studies with a computer-de-

livered instruction, followed by pronunciation training 

with a robot.70 The robot would detect words with an 

expanded lexicon based on commonly confused pho-

nemes and correct the child’s pronunciation. Addition-

ally, the children’s confidence in learning English was 

improved. 71 All of these studies show the capacity of 

various robots as tutors for children (with the children’s 

age ranging from 3 to 12 years old) learning an L1 or 

L2 ‘in the wild’. 72 While the benefits of social robots 

in tutoring are clear, there are still a range of open is-

sues on how robot tutors can be effectively deployed in 

educational settings. 73 

Historically, education institutions have been 

hampered by a shortage of qualified second language 

teachers. However, new technologies have the potential 

to transform the way pupils learn new languages. 

Learning a new language involves a lot of practice and 

memory. Language grammar and vocabulary give a 

specified framework. These circumstances enable ro-

bots to give outstanding assistance in secondary lan-

guage acquisition. Researchers from the Korean Insti-

tute of Science and Technology's Center for Intelligent 

Robotics (CIR) and Pohang University of Science and 

Technology (POSTECH) created two robots to act as 

English teaching assistants. They developed two dis-

tinct models, MERO and Engkey. Engkey is an abbre-

viation for English Disc Jockey and resembles a large 

penguin.74 Some Engkey models have faces that are 

meant to look like they are feeling different moods. 

Some have a screen that lets teachers use a phone to talk 

to students in another room. It is hard to find skilled 

English teachers to work on islands or in rural places in 

classroom for vocabulary learning. J Hum Robot Interact 
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South Korea, as it is in many developing countries. Tel-

econferencing makes it possible for classes that are in 

different places to work together. Engkey can move 

around the classroom and talk to kids because he has 

"stereo vision." 75 MERO meanwhile is a “head only” 

robot. It looks closer to popular depictions of a robot 

with large eyes and colorful exaggerated features. The 

head is able to rotate on a plastic base. The robots look 

friendly and non-threatening to children. In 2010 

Engkey cost about $8,700, but the Korean government 

hopes to bring that price down as production in-

creases.76 The Korean Education Ministry hopes to es-

tablish an English language robot in each of the coun-

try's 8,400 kindergartens by the end of 2013.  

MERO and Engkey communicate using powerful 

voice recognition software. The robots employ tran-

scribed Korean children's speech and audio recordings 

from the Wall Street Journal. The system contains 

noises that Koreans are prone to misidentify as the right 

phoneme. To account for unforeseen errors, the system 

may deduce what the speaker intended to say statisti-

cally based on the type of the error and the context of 

the phrase. The algorithm develops and scores a num-

ber of hypotheses regarding the speaker's intended 

word choice.77 The ranking process lets the robots un-

derstand and improve the speech of young people who 

are learning a new language. One of the best things 

about the language recognition system is that it can find 

and fix mistakes made by speakers. Speech recognition 

software had a hard time in the beginning because 

speakers made mistakes that were hard for computers 

to understand. Every robot has a set of error rules that 

help it deal with mistakes that are likely to happen. One 

example is that the system stores all of the English 

vowel and consonant sounds (phonemes). MERO and 

Engkey use RavenClaw to keep track of their conver-

sations.  

Conversation trees at the Korean Institute of Sci-

ence and Technology's Center for Intelligent Robotics 

enable robots to generate hierarchical maps. The elec-

tronic processor contains stop and turn-taking proce-

dures that make discussions sound natural. The system 

contains several produced talks for students to practice 

with. Engkey may also use RavenClaw to correct Eng-

lish language learners' grammar, pronunciation, and vo-

cabulary.78 The system can tell what kind of mistake the 
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person is making and give them tips on how to fix it. 

RavenClaw can look through an Example Expression 

Database, pick out a phrase that sounds most like what 

the speaker means, and then fix them. The system gives 

kids praise if they use correct grammar and have real 

talks. MERO and Engkey talk to kids through speech 

protocols and body movements as well. They have dif-

ferent faces that show different emotions, such as toler-

ance, dislike, hope, fear, joy, pain, surprise, shame, and 

sadness.79 Engkey can also verbalize facial emotions 

and movements to wink, yawn, applaud, and pout. Con-

versations become more real as a result of the expres-

sions. When the robots correct or laud a learner, they 

employ the appropriate social expression. Emotional 

expression is a crucial component of verbal communi-

cation because it adds context to talks. MERO and 

Engkey's creators investigated the efficacy of robot-as-

sisted language learning (RALL). The study involved 

21 pupils in grades two through six from a South Ko-

rean elementary school. Based on pre-test scores, they 

were divided into starting and intermediate groups. The 

pupils were all from South Korea and spoke Korean as 

their first language. None of the pupils had spent more 

than three months in an English-speaking nation. Les-

son plans were created by the researchers for both the 

beginning and intermediate classes. The class focused 

on discussions suited for supermarket and stationery 

store buying. Students completed a post-test in addition 

to the pre-test to assess the cognitive impact of RALL 

on listening and speaking abilities. A 15-item multiple-

choice exam was used to measure listening ability. 

They performed one-on-one interviews to demonstrate 

progress in speaking abilities. Ten tasks were included 

in the procedures to assess speaking abilities. The ru-

bric graded pronunciation, vocabulary, grammar, and 

conversational competence on a five-point scale. Ac-

cording to the findings, RALL improves student speak-

ing but not listening abilities. The post-test scores of the 

students were statistically considerably higher than the 

pre-test results. RALL had a substantial impact size on 

speaking abilities, ranging from 0.86 to 0.9 standard de-

viations. If the average student who benefited from the 

intervention began with ordinary skills, the results indi-

cate that they would finish considerably above average, 

scoring higher than eight out of ten usual pupils. 

77 Lee, Sungjin, et al. “Affective effects of speech-enabled ro-

bots for language learning.” Spoken Language     Technology 

Workshop (SLT), 2010 IEEE. IEEE, 2010. B, accessed on 13 

Sep 2023 
78 http://billemmott.com/wp-content/uploads/2016/01/Edu-

cationBrookings.pdf, accessed on 29 Jul 2023 
79 

http://www.cnn.com/2010/TECH/innovation/10/22/south.ko

rea.robot.teachers/ index.html, accessed on 29 Jul 2023 
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Figure 4: Student practices her English pronunciation with a robot at South Korea's (MERO80 and Engkey81) 

 

Most people who are learning English as a foreign 

language (EFL) don't have enough chances to say Eng-

lish. But the rise of social networking sites (SNSs) and 

mobile learning, especially mobile-assisted language 

learning, has given these English learners new ways to 

practice speaking English in a useful way.82 A research 

conducted by the Center for Intelligent Robotics at the 

Korean Institute of Science and Technology found no 

statistically significant variations in listening abilities. 

Several variables, according to the academics who did 

the evaluation, may have impacted this finding. One 

hypothesis is that the text-to-voice components were 

insufficient to accurately simulate speech. Students 

who took part in prepared chats might have been read-

ing the script rather than responding to the robot. It's 

also likely that the robots' non-human sound effects had 

a detrimental impact on understanding. Students said 

that they enjoyed their time in class using MERO and 

Engkey. KIST researchers devised a survey that stu-

dents completed both before and after the intervention 

to assess student attitudes. The poll consisted of 52 

items, with responses given on a 4-point Likert scale 

ranging from strongly disagrees to strongly agrees. Stu-

dents who completed the program were far more likely 

to agree with the statement 'You are interested in Eng-

lish.' Student confidence grew during the curriculum as 

well. They were more likely to say, "You can greet for-

eigners with confidence" and "You believe you can 

speak English better if you study harder." Students in-

dicated improved enthusiasm to learn English as well. 

They were more inclined to agree on the statements 

'You wish to learn English more' and 'You spend more 

time learning English by yourself.' Overall, the students 

had a good experience with MERO and Engkey. The 

Secondary Language Acquisition (SLA) theory ex-

plains why RALL is effective in improving speaking 

abilities. According to SLA theory, four competencies 

are required to develop communication skills: intelligi-

ble input, comprehensible output, corrective feedback, 

and motivation. The RALL classes placed new terms in 

familiar contexts, which made learning easier. MERO 

and Engkey's corrective feedback and praise assist stu-

dents build good speaking abilities. With context-sup-

ported teaching, RALL enables students to generate 

new constructs. In summary, RALL is a potent assistive 

technology with a proven impact. A shortage of trained 

secondary language instructors is expected to exist in 

the future, and teachers will require assistance in teach-

ing the next generation of pupils. Students may engage 

in genuine dialogues with the help of robots. MERO 

and Engkey's performance in South Korea indicate how 

robots may improve student learning. 

 

 
Figure 5: Advanced digital world  and Social robots as second language tutors 
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Computerized Adaptive Testing (CAT) 
Standardized tests haven't changed much in terms 

of technology in the last fifty years. Psychometricians 

have made some progress in writing items and making 

tests. But the paper-based test (PBT) with an electronic 

answer sheet has been around for a long time. Because 

it is more accurate and useful than standard test for-

mats, computerized adaptive testing has the ability to 

shake up a field that has been stuck for a while. PBTs 

have a lot of problems. To be able to pass a PBT, you 

might need skills that don't directly show how well you 

know a subject. Someone with dyslexia might be very 

good at math, but they might have trouble reading test 

questions. A student who has trouble controlling their 

small motor skills might find it hard to fill in test boxes 

even though they may know a lot about the subject. It 

is easy to make mistakes and costs a lot to grade PBTs. 

Standardized tests are expensive because millions of 

paper tests have to be printed, stored, delivered, and 

picked up. It's very hard to organize everything needed 

to grade handwriting writings. To make matters worse, 

the PBT structure makes it easy to cheat. Cheating on 

standardized tests is a problem that hasn't been studied 

enough. But it seems likely that more cheating will hap-

pen as more people with a stake in education see their 

own financial futures depend on test grades. To get 

tests, schools have to spend a lot of money and time. 

These problems are built into the PBT system and are 

hard to fix. 

 

 
Figure 6: CAT becoming successful testing83and benefit of CAT84 

 

Computerized adaptive testing (CAT) is a testing 

method that dynamically adjusts to the unique skill 

level of each test taker. For instance, when a test taker 

responds accurately to a question in an examination, 

they will thereafter encounter a more challenging ques-

tion. Alternatively, in the event that the individual an-

swers the aforementioned question incorrectly, they 

will be provided with a less complex question. Put 

simply, the subsequent question is chosen solely based 

on the evaluation of the performance on the preceding 

question. Traditional or linear examinations classify 

problems into several levels of complexity. As an illus-

tration, in the assessment of English language ability, 

the Common European Framework of Reference for 

Languages (CEFR) is employed, which has six distinct 

levels. In order to provide a more balanced assessment, 

it is advisable to allocate a greater number of questions 

or assign a higher weight to the intermediate difficulty 

levels, while reducing the number of questions at the 

extreme ends, namely the beginner and advanced lev-

els. Examinations conducted using the conventional ap-

proach need a substantial number of questions. One 

major English proficiency test asks 200 questions in an 

exam that lasts 150 minutes. The testing company ex-

periences advantages in terms of time efficiency since 

the expenses associated with applicant seat time are sig-

nificantly decreased. This implies that they have the ca-

pacity to conduct further experiments within a certain 

timeframe.85 

                                                           
83 https://www.englishatvantage.com/cambridge-computer-adaptive-testing, accessed on 26 Jul 2023 
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Adaptive testing makes an exam unique for each 

person by looking at how they answer questions. The 

questions come from a big database. When someone 

takes a test and does well, they are given more tough 

questions. When someone does poorly, they are given 

easier questions. The number of questions is another 

part of adaptable tests that can be changed to fit the test 

taker's needs. After a certain point is reached, the test 

will be over. The purpose of adaptive tests is to help 

with hiring people in a wide range of fields, from 

schools to businesses. Adaptive testing lets teachers im-

prove current test banks, make sure exams are in line 

with school and program standards, get more infor-

mation to help both students and teachers, and improve 

their teaching methods in ways that are sensitive to dif-

ferent cultures. Adaptive testing has a lot of good 

points. This testing tool helps both the companies that 

give the tests and the people who take them. Research-

ers have found that CAT can cut test time by at least 

half. This can help cut costs by a lot, especially for busi-

nesses that pay for seat time at training centers. Adap-

tive tests give managers data right away. In the class-

room, this means that teachers can use test results to 

improve their lessons and the way they teach each stu-

dent. For hiring reasons, it gives a clear picture of a can-

didate's skills more quickly than standard tests. 

In adaptive testing, each person may see different 

things, but they are all scored on a percentile scale that 

takes into account how hard the questions are. This tells 

teachers how skilled each kid is. In the same way, it lets 
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companies compare the skills of each candidate fairly. 

That's right—because they use big testing pools, adap-

tive testing is more effective and lets the company make 

the test more accurate than a regular test. In the end, 

teachers will have a good idea of how each student is 

doing and what they need. In the same way, companies 

get a clear picture of which candidates are skilled and 

which ones are not. When companies want to improve 

their current workers, adaptive testing helps them find 

skill gaps, set priorities for employee growth, and get 

the most out of their investment. Because each person 

taking an adaptive test is pushed in the right way, the 

experience is better generally than a standard test. Low 

performers won't be put off or scared, and high per-

formers won't get bored and might even enjoy getting 

harder things. The experience of taking a better test will 

make students of all levels work harder than they might 

on a regular test. High performers will be pushed in a 

good way, and low performers will feel more at ease. 

Again, adaptive test algorithms are very adaptable and 

can have millions of different versions. This makes 

them much safer than giving a group of people a stand-

ard test with X number of questions. Because an adapt-

able test comes in so many forms, it can be taken more 

than once. If a student has trouble on a CAT, the teacher 

can make sure they get the right kind of help. When the 

student is ready, they can take the test again and get a 

totally different test. The student can keep getting better 

at what they do this way. Administrators can use differ-

ent kinds of voice, video, and images in adaptable tests 

because they are computer-based. For businesses, this 

means they can make the test fit the subject and the peo-

ple taking it in the best way possible. 

There is a recognition that each individual learns 

and tests differently. It is critical for educational insti-

tutions to address the requirements of all students, 

which is why adaptive testing can be so beneficial in 

assisting teachers in aiding their pupils. In terms of hu-

man resource solutions, CAT can assist speed up the 

hiring process so that neither the business nor the can-

didate wastes time. In reality, adaptive assessments are 

an excellent approach to improve individuals and boost 

a company's overall growth. CAT is a hybrid of two an-

cient technologies: computers and adaptive algorithms. 

The Stanford-Binet IQ Test, developed in 1905, was the 

first to adjust test material to the test taker.86 These two 

methods are used together in modern CAT tests. CAT 

picks test questions based on how a person answered 

earlier questions. A lot of different schooling groups 

use CAT effectively. The Graduate Records Examina-

tion (GRE) and the Graduate Management Admission 

Test (GMAT) can now be taken in CAT style by grad-

uate students. CAT is used in Idaho, South Dakota, Or-

egon, and Delaware right now. Delaware is the only 

state that uses CAT to hold people accountable.87 The 
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ment Invariance of Computerized Adaptive Testing:   Appli-

cation to Measures of Academic Progress (MAP) Using Con-
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new Common Core State Standards (CCSS) examina-

tions will also include CAT. The Smarter Balanced As-

sessment Consortium has committed to adopting CAT, 

but the Partnership for Assessment of Readiness for 

College and Careers (PARCC), the other CCSS consor-

tia, has elected to employ fixed form examinations. The 

CAT offers more trustworthy test results than the PBT. 

Each student receives the identical set of questions on 

PBTs. PBTs provide a good overview of performance 

for the majority of students (those who are average). 

However, there is evidence of decreasing dependability 

for pupils at the extremes of the distribution (extremely 

strong and very weak students). CATs offer better 

questions than PBTs and tailor test items to the stu-

dent's ability level. If the test taker properly answers a 

question, the following question becomes more diffi-

cult, and if he or she poorly answers a question, the next 

question becomes simpler. When the complexity of the 

item closely matches the student's knowledge, test 

scores are more reliable. To adequately assess pupils, 

examinations must include 'Goldilocks' things: objects 

that are neither too difficult nor too simple, but are just 

right for the student's ability level. Consider an average 

8th grade math student who subsequently takes 7th and 

9th grade math tests. The pupil will most likely perform 

extremely well on the 7th grade test and extremely 

poorly on the 9th grade test. Unfortunately, none of 

those ratings provides a solid indication of the pupils' 

8th grade math competence. A better test results from 

test items with a suitable level of difficulty.  

Researchers have confirmed that CAT scores have 

greater reliability than PBT at the extreme ends of the 

distribution. Gage Kingsbury and Carl Hauser com-

pared ‘test information and measures of score accuracy 

and classification between fixed and adaptive forms of 

4th and 8th grade reading and mathematics tests and 

noted that information at the extremes of the ability dis-

tribution was three times greater in the adaptive set-

ting.’88 In another study of CAT in Oregon, Tony 

Alpert found smaller standard errors for CAT than for 

PBT at the tail ends of the distribution.89 When tests are 

reliable, students can be more sure that they would get 

the same score if they took the test again. It's not very 

reliable and doesn't tell you much if a student does well 

on one test and then fails a similar one later on. When 

lawmakers make test scores more important, the value 

of dependability only goes up. Giving the CAT is a lot 

cheaper than giving the PBT. Gary Phillips, Vice Pres-

ident and Chief Research Scientist at the American In-

stitutes for Research, told Congress that he thought 

CAT was half as expensive as PBTs. Phillips said that 

the price of PBTs was too high because of the costs of 

88 Quoting Stone, Elizabeth, and Tim Davey. “Computer-

Adaptive Testing for Students With Disabilities: A Review of   

the Literature.” (2011), accessed on 13 Sep 2023 
89 Alpert, Tony. “A coherent approach to adaptive assess-

ment.” National Academies, Board on Testing and    Assess-

ment and The National Academy of Education Workshop, 

Best Practices for State Assessment Systems,  Washington, 

DC. 2010, accessed on 26 May 2023  
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printing, sending to schools, and marking them.90 The 

Brown Center on Education recently estimated that 

states spent roughly $1.7 billion on standardized testing 

each year.91 Schools may incur more expenditures in 

the short term as a result of updating or acquiring com-

puters. However, in the long run, schools will save a lot 

of money. CAT takes pupils less time to complete, free-

ing up teaching time during the school day. Walter Way 

discovered that CAT requires fewer test items to obtain 

the same degree of accuracy as PBT. When questions 

are personalized to the test taker, time is saved and un-

necessary simple or difficult questions are avoided. 

Way discovered that some adaptive exams may be 

completed forty to fifty percent faster than paper tests.92 

 

 
Figure 7:  Follow diagram of Computerized Adaptive Test (CAT)93 

 

Policymakers like the idea of spending fewer 

minutes on tests because American schools don't have 

enough time to teach. One more benefit of CAT is that 

it lets you include test questions that boost trust. Stu-

dents get nervous when they have to take tests. Stand-

ardized tests should have high stakes, but stress can also 

make it harder to do well in school. CAT keeps track of 

students throughout the test, so it can include things that 

boost confidence that aren't scored. There aren't any 

groups or states that use test things in this way, but it 

would be easy to add them. Joshua Hausler and Markus 

Sommer looked into things that boost confidence and 

found that students had more self-confidence when 

they had motivation items. Also, they couldn't find any 

proof that adding these things to the test changed the 

results.94 With minimal drawbacks, including confi-

dence-boosting products has the potential to help re-

                                                           
90 Phillips, Gary W. “Testimony for the US Senate Committee 

on Health, Education, Labor and Pensions.” (2010) 
91 Chingos, Matthew M. “STRENGTH IN NUMBERS.” 

(2012), accessed on 13 Sep 2023 
92 Way, Walter D. (2010, June), Some perspectives on CAT 

for K-12 assessments. Presented at the National    Conference 

on Student Assessment, Detroit, MI, accessed on 13 Sep 2023 

duce test anxiety. Another advantage of CAT is its sim-

plicity of usage for special education pupils. Many chil-

dren with disabilities might demonstrate competency 

on paper-based assessments, but they would need ac-

commodations such as a reading assist to do so. Text to 

speech, voice to text, and test item magnifying are all 

simple tasks for computers. Simple modifications 

might allow many kids to engage in the same account-

ability systems as their peers in general education. This 

saves resources while also holding all pupils to the 

same standard. For decades, PBT was the dominating 

test format. Computers have advanced to the point that 

they now provide a considerably greater platform. They 

provide more precise evaluation for less money. CAT 

frees up important instructional time while also reduc-

ing student anxiety. Student test scores are being used 

by an increasing number of education stakeholders to 

drive policy decisions ranging from school closures to 

93 https://www.semanticscholar.org/paper/Computer-

ized-Adaptive-Test-based-on-Item-Response-Kusti-

yahningsih-Cahyani/, accessed on 13 Sep 2023 
94 Hausler, Joachtm, and Markus Sommer, “The effect of suc-

cess probability on test economy and self-confidence   in 

computerized adaptive tests,” Psychology Science 50.1 

(2008): 75, accessed on 13 Sep 2023 
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tenure awarding. As this tendency continues, education 

stakeholders make an unspoken commitment to admin-

ister credible examinations. As a result, employing 

CAT is part of keeping that commitment. 

Stealth Assessments 

An important part of good teaching is measuring 

how much students have grown. Formative and final 

tests are the two main types of tests. Formative tests are 

usually given during a unit or lesson. These tests find 

out what a student is good and bad at so the teacher can 

change how they teach. Summative evaluations are 

tests at the end of a unit that give students feedback. 

There is a small difference that depends on what the 

teacher wants to draw from the data or how they plan 

to use it. When it comes to generality, final tests are 

very important. In this case, a student will not get a di-

ploma if they fail the graduation test. Formative tests 

aren't always low-stakes, but sometimes they are. They 

allow you to change your direction in the middle of 

your trip without being punished. The information that 

initials evaluations give teachers is very important for 

good teaching. Standardized tests and formative tests 

have a lot of the same problems. Another thing that 

takes time away from teaching is giving initial exams. 

Creating tests that are useful for a class and not just for 

testing students' knowledge takes time and skill. To get 

the most out of initial exams, you need to think about 

what your students need and then change how you teach 

in the future. Formative assessments are strong training 

tools, but they require a lot of time and money. The use 

of stealth tests is a big step forward in test technology. 

Formative tests are hidden in games as "stealth assess-

ments." Professor Valerie Shute at Florida State Uni-

versity and her colleagues created the first secret test. 

They didn't mean to trick students, but rather to collect 

data in a way that wasn't obvious.95 They gather data on 

student learning, which teachers may subsequently uti-

lize to improve and personalize education. Shute has 

uncovered several advantages to stealth evaluation. 

Stealth assessment addresses certain well-known edu-

cational resource issues. The low stakes situation brings 

benefit in terms of psychometrics. Psychologists have 

long recognized that seeing how youngsters play pro-

vides insight into the learning processes. Students' be-

havior changes as the stakes are raised, and they utilize 

different tactics to solve problems in a sandbox than 

they do when taking the SAT. Because students' behav-

ior varies when engaged in a game rather than when 

concentrating specifically on an evaluation, stealth as-

sessments collect different data than high stakes tests. 

Another advantage of games is the way they inspire pu-

pils. Games immerse the player in a narrative, and the 

player becomes an integral part of the plot. Playing 

games encourages kids to push themselves even when 

they face difficulties. Paper and pencil tests, on the 

other hand, do not encourage students. Students' will-

ingness to play stealth assessment games outside of the 

                                                           
95 Shute, Valerie J. et al, (in press). Measuring and supporting 

learning in games: Stealth assessment,   White paper for MIT 

series, published by the MacArthur Foundation, Web, 

classroom might be a big help to instructors since it 

would give data without taking up classroom time. 

Students are learning English in places all around 

the world. Because of poverty or geographic remote-

ness, many of these schools lack trained English teach-

ers. Engkey not only supplements language instruction 

but also connects teachers and students. Monitors in 

new Engkey versions allow teachers to teleconference 

from anywhere in the world. Almost every school now 

has access to highly competent language instructors 

thanks to Engkey. MOOCs can help universities break 

through enrollment barriers for entry-level survey 

courses. In six years, slightly more than half of students 

graduate from four-year public institutions.96 One rea-

son for this sad figure is that the courses needed to grad-

uate are not available. Because a class is full, students 

shouldn't have to pay for the whole semester's fees. 

MOOCs give students more freedom and get rid of the 

red tape that keeps them from finishing on time. Law-

makers need to change privacy rules so that data from 

games played outside of school can be collected. This 

information should be stored in current education data 

systems, so districts should make tools to do that. 

Teachers need to talk to parents to get permission to 

record data from the games their kids play and use it in 

evaluation tools. These changes will make sneak re-

views more useful. Leaders should base budget choices 

on real-world study. Costs can be cut by making smart 

choices after evaluating them. One thing that makes the 

tools in this study stand out is that they can collect data. 

As soon as "big data" is available, there will be a huge 

amount of study in education. Collecting the data is the 

main thing that stops those sets from being made. Using 

new tools will make it easier to collect data that can be 

used to improve teaching and show which programs 

work best. Schools can save money by getting rid of 

services that don't work. Policymakers should think 

about more than just how much a new technology cost. 

They should also think about how it could change 

things. A truly meritocratic school system can be made 

with technology. We think that kids need the same 

amount of time to learn the same things in the status 

quo. If a student can show that they understand a col-

lege-level physics class through self-directed learning, 

then making them spend hundreds of hours in a high 

school class is not a good idea. New testing tools can 

more accurately find out how well a student has 

learned. This means that judges will have even more 

chances to collect data from games and other tests. A 

more merit-based education system will be possible if 

students have more chances to learn and show what 

they can do. Students are not expected to do well on 

assessments. No matter what kind of background a stu-

dent has, they can use technology to get credit for their 

work. 

 

http://myweb.fsu.edu/vshute/pdf/  white.pdf, accessed on 26 

May 2023 
96 http://nces.ed.gov/ipeds/, accessed on 26 May 2023 
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Figure 8: AI in student assessment97 and Stealth assessment98 

 

Analysis of Teacher and Teaching Method 

Teaching is a complex job that includes a number 

of rote but time-consuming tasks. Tools that facilitate 

the memorization of basic facts free up teachers to help 

students who need personalized interventions. Every 

extra minute spent teaching makes a difference over the 

course of the school year.99 New developments in test-

ing technology might be good for both teachers and stu-

dents. That way, teachers won't know if their students 

have understood the lesson and lawmakers won't know 

if their changes have worked. Since the optical scan an-

swer sheet was first made fifty years ago, assessment 

technology hasn't changed much, if at all. New tools for 

testing can help lower the cost of testing, and some of 

them let tests be given accurately in real time. Thanks 

to improvements in tests, students can be graded in a 

setting with low risks. In the past few years, it has been 

suggested that social robots could be used to teach and 

guide both kids and adults. Robots have been shown to 

be good at teaching both facts and skills. Now we want 

to look into how social robots can be used to help young 

children learn a second language. As situated, 

grounded, and social learning are all important parts of 

language learning, and contact and repeated practice 

are at the heart of all three, social robots have a lot of 

potential as teaching tools to help people learn a second 

language (L2).100 Cheating on tests and a lack of under-

standing into student comprehension of a class are two 

major issues that instructors confront nowadays. This is 

also the most significant issue with online assessments, 

because professors sometimes do not know whether pu-

pils have access to another device while completing the 

test. This issue might have long-term ramifications, 

owing to educational institutions' incapacity to ensure 

that students have the information required for further 

levels of education or to accomplish their work. On the 

other hand, with the incorporation of technology into 

the curriculum, the teacher's function as an authority 

figure and mediator is gradually decreasing. It should 
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be mentioned that the advent of some apps and automa-

tion in education has resulted in a decline in the number 

of instructors in modern schools. 

Nevertheless, the surviving educators are bur-

dened with even more obligations compared to previ-

ous circumstances, yet their remuneration fails to com-

mensurately reflect the increased responsibilities, re-

sulting in a significant number of them being compelled 

to relinquish their positions. Once again, while discuss-

ing the benefits of technology in the realm of education, 

it is worth noting that students are afforded the ability 

to avail themselves of a vast array of material, hence 

rendering their lessons more captivating. However, it is 

pertinent to inquire about the temporal investment re-

quired for the preparation and integration of this con-

tent into a cohesive and relevant framework. The con-

cept of increasing obligations mostly pertains to the 

many preparations required for academic classes. 

These preparations are often underestimated by many 

individuals, largely due to the fact that they are not 

readily apparent to parents. The issue at hand pertains 

to the treatment of teachers within educational institu-

tions, which necessitates a resolution. It is imperative 

that teachers are no longer regarded as mere manual la-

borers. To initiate progress in this regard, it is crucial to 

augment their remuneration and afford them the respect 

they rightfully merit. Failure to do so may result in the 

presence of disengaged teachers who exhibit apathy to-

wards imparting knowledge to their students. Conse-

quently, this may lead to the emergence of a generation 

that lacks the capacity to contribute meaningfully to so-

ciety. Diverse perspectives exist about the implementa-

tion of these modifications within the school system, 

particularly when they are introduced abruptly and 

within a limited timeframe. However, one should be re-

alistic, because the positives still much exceed the 

problems. The persistent emphasis on drawbacks 

should not be interpreted as a longing for a return to 

conventional education, but rather as a call for prudence 

and an opportunity to critically examine the limitations 
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of educational technology and methodologies. The re-

sponsibility for evaluating the drawbacks in subsequent 

revisions and enhancing the instructional standards 

within both virtual and traditional educational settings 

lies on educational establishments and educators. 

Benefits and Advantages of Technology Inte-

gration in the Education Sphere 

Informational resources on the internet make early 

education far more accessible than in past generations. 

Because there are so many online resources, they can 

access research tasks without visiting an actual li-

brary.101 The internet is a resource that makes books 

and high-quality information more accessible. It's not 

just the act of making and doing but also the sense of 

independence and power.102 They have the ability to 

communicate in ways that words cannot. When chil-

dren can answer their questions, they are more likely to 

conduct more research and pursue new lines of reason-

ing. It helps kids develop independence, academic con-

fidence, and interest in new areas.103Technology devel-

ops skill to use modern technology for study for chil-

dren and student and they use this skill frequently in 

their daily lives. In 21st century they should learn it at 

an early age to deal with challenges in education and 

other areas throughout their lives.104 It teaches them 

how to avoid conflicts in school and in their daily 

lives.105 It can strengthen their empathy skills and de-

velop other positive attributes.106 Social media can 

boost learners’ confidence and prepare them for future 

social marketing opportunities. Kids and children can 

do many essential things online through social net-

working platforms. They can stay in touch with friends 

and family, make new acquaintances, share images, and 

exchange ideas.107  

One significant advantage of technology in educa-

tion is that it offers pupils with access to a vast amount 

of knowledge. They can get to the information as 

quickly as feasible. Instead of travelling to libraries and 

searching through stacks of books, a student may now 

get legitimate material at any time from a wide range of 

sources to prepare his/her assignment/project/home-

work, such as websites, Google, instructional sites, 

YouTube, videos, eBooks, PDFs, and so on.108 With the 

                                                           
101 Spitzer M, (2014), Information technology in education: 

Risks and side effects. Trends in Neuroscience and Educa-

tion, 3(3-4), 81-85, accessed on 28 Aug 2023 
102 Wallace, K. (2009, June 17), High-Tech Cheating on the 

Rise at Schools, Cbsnews. Available: 

https://www.cbsnews.com/news/high-tech-cheating-on-the-

rise-at-schools/, accessed on 28 Aug 2023 
103Roblyer M D, (2003), Integrating Educational Technology 

into Teaching, (3rd ed). Upper Saddle River, NJ: Merrill 

Prentice Hall, accessed on 28 Aug 2023 
104 https://bau.edu/blog/technology-impact-on-learning/, ac-

cessed on 24 Jul 2023 
105 Putnam R, (2000), Bowling Alone: The Collapse and Re-

vival of American Community. New York: Simon and Schus-

ter, accessed on 28 Aug 2023 
106 https://elearningindustry.com/how-important-is-technol-

ogy-in-education, accessed on 24 Jul 2023 
107Buckleitner Warren, (12 June 2008), "So Young, and So 

Gadgeted", The New York Times. Archived from the origi-

nal on 23 December 2016, accessed on 28 Aug 2023 
108Holstein, Kenneth; McLaren, Bruce M.; Aleven, Vincent 

(2018), "Student Learning Benefits of a Mixed-Reality 

rise of the World Wide Web (www), this is the first 

time that technology has changed the way students 

learn. Students can get as much data and information as 

they want on their computers, tablets, or phones with 

just a few clicks. This means that any student can plan 

a lesson or write a paper without help. With this in 

mind, technology helps students learn more and be-

come smart citizens of the world.109 Students can access 

a huge variety of learning materials on the internet. 

They include scientific articles, journals, research pa-

pers, educational videos, tutorials/guidebooks, infor-

mational websites, online databases, and blogs of edu-

cators/authors.110 Distance learning is a significant ad-

vantage of the internet for students. With the power of 

the internet, online education become a reality. Stu-

dents can study just as well using a virtual screen or 

chat room. During the online session, they can share 

documents, vital resource links, and media assets with 

other students.111 

Contemporary students are devoid of any experi-

ential knowledge of a world devoid of sophisticated 

technological advancements. There was no necessity 

for them to endure a 45-minute waiting period for the 

loading of a new webpage, given the sluggishness of 

the dial-up connection. Educators that adopt technol-

ogy in their instructional practices enhance their credi-

bility and expertise, hence facilitating the integration of 

educational applications across many academic disci-

plines for the present generation.112 Even just a single 

technological tool can make a major impact on the 

modern student. It wasn’t that long ago when students 

were forced to drag heavy textbooks to class with them 

every day. Now most of those textbooks are available 

online and can be accessed through a computer. Organ-

izational platforms complement the e-books and other 

tools that are available through technology so that the 

learning process is streamlined and effective.113 Tech-

nology in the classroom is very vital for instructors. To-

day, there are engagement technologies that can begin 

to automate the grading process. Software platforms 

make it easy to analyze individual student performance 

and detect learning gaps more quickly. More time for 

real teaching and less time spent at home evaluating 
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work is created by automating more of the tiresome 

tasks that instructors undertake every day.114 When stu-

dents of any age are in a learning environment that is 

based on a lecture format, the amount of information 

they retain can be as low as 5%. Students who learn in 

a collaborative environment can retain up to 80% of the 

information they study.115 And, if interactive practice is 

included in the classroom environment, information re-

tention levels can reach 95% for some students. 

Technology provides various platforms and apps 

that allow teachers to combine and use all information 

about their students that may be useful. It can also help 

teachers’ group together students who may benefit 

more from learning together than learning apart.116 

Technology allows students to work at a pace that is 

comfortable for them. Curriculum demands or pro-

grams can be adjusted easier to meet individualized 

needs to enhance the learning process.117 When tech-

nology is used in the classroom, students have more say 

over how they learn. It gives them a chance to follow 

their natural curiosity and find out what skills, hobbies, 

and abilities they have. Technological advances also let 

students try new things that might not have been possi-

ble in the past. For that reason, they can figure out on 

their own which methods help them learn new things 

the best.118 Now, students learn how to research new 

subjects and how to properly source the data they find 

with the help of technology. These are all vital skills for 

the modern workplace and today’s students have the 

opportunity to master them before they even start look-

ing for a job.119 When students enter their classrooms 

each day, they should be able to see the future. Stepping 

back in time may bring some delight via nostalgia, but 

it will not prepare pupils for the demands of a techno-
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the future may contain once the curtain is lifted.120 

The homework planner or task manager program 

that teachers use is one of the best things that has come 

from using technology in the classroom. They can be 

used instead of a school notebook or paper planner. 

Teachers can put in all of the days', weeks', or months' 

worth of work and projects. They can set due dates for 

them. They are kept up to date in real time as the kids 

begin, pause, and finish a job.121 They can also track the 

individual performance, achievements, and pitfalls of 

the students. It helps them to decide their syllabi ac-

cordingly in the next learning session122Communica-

tion skills are crucial for students to do well in academ-

ics and the professional field in the future. It is difficult 

to make young children sit in one place and learn. They 

easily get distracted. Similarly, elder students find it 
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or assignments. All in all, education is not a pleasant 

experience for all students. But, with technology, it is 

now an enjoyable experience for all.123 The use of tab-
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makes classes exciting for students. Teachers could 
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higher grades develop better abilities to communicate 

with various technological tools and virtual courses. 

We know that, many students are reluctant to speak 

with the teachers in class or front of others.125 They can 

interact freely through chat, audio, or video call, during 

their independent screen time.126 It will help student to 

use their additional knowledge to prepare academic les-

sons and surpass the scores of others. It also helps as-

piring young talents to garner professional skills that 

will help them in the future to grow.127  
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The different uses of technology, such as audio-

visual presentations, virtual classrooms, wide-screen 

projectors, and digital planners help teachers to im-

prove their delivery of instructions. This consequently 

enhanced the understanding and comprehension level 

of the students.128 Besides, technologies increase the 

productivity of teachers. The digital tools they use not 

only increase the engagement of students but also pro-

vide them with more learning opportunities.129 Actu-

ally, educational technology helped teachers to increase 

their productivity, which benefitted both the students 

and schools.130 New tools like digital task planners, vir-

tual classrooms, and eLearning apps are gaining prom-

inence in the market. If they are aware of the trends of 

EdTech, they can use these tools to their advantage and 

make progress academically.131 It improves the physi-

cal and mental well-being of students. Various digital 

tools eased their tedious learning courses and made 

them interesting. In many ways, EdTech methods im-

prove their cognitive skills. 132 Virtual learning sessions 

and the integration of AR are two prime contributors. 

They enhance the capabilities of their brain to read, in-

terpret, learn, remember, think, and use logic. All these 

hugely impact their academic learning and performance 

in the long run.133 As they can score good grades/marks 

due to the use of educational technology, it gives them 

confidence and a positive feeling. This boosts their 

mental health and helps them to concentrate better on 

their studies.134 

One of the assured benefits of using technology in 

education is improved collaboration between students 

and teachers. Online learning system not just enables 

the teachers to interact with students during lessons. It 

also allows the students to engage in one-to-one inter-

actions with the teachers.135 By staying at the home, 

they can upload their projects or homework, which 

teachers can access and give necessary recommenda-

tions.136 In the case of collaborative activities like group 

projects, compare the situation of a classroom with a 
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virtual classroom setting. There are a few groups of stu-

dents and the teacher assigns them tasks. Chaos or con-

fusion is inevitable as some students will be loud, some 

will ask questions, some will be shy to ask, and some 

could not get the opportunity to be heard.137 Contrary 

to this, such a situation does not happen in an online 

setting. Every student is connected in the virtual class-

room. The teacher responds and resolves queries of 

each of them individually, on independent screens.138 

In 21st century, online learning also fostered interac-

tions between students outside the school. They can 

share ideas and resources for difficult projects and sup-

port each other. 

Many schools and educators are replacing paper 

books with eReaders in the wake of rapid environmen-

tal damage.139 The integration of technology in educa-

tional settings has facilitated the comprehension of en-

vironmental sustainability among contemporary pupils. 

The utilization of electronic and digital platforms for 

educational purposes not only contributes to environ-

mental preservation but also offers enhanced ease for 

both educators and learners.140 It assists people in sav-

ing money on various learning supplies such as books, 

notebooks, boards, paper planners, educational trips, 

and so on. The advantages of employing technology in 

education now will prepare children and students for a 

future that will be entirely digital. It also assisted them 

in establishing priorities for the usage of technology.141 

This will help them draw a line and use technology 

wisely. When students are familiar with different tech-

nologies from an early age, they can easily land a job in 

the desired company.142 For job training and to teach 

them how to use computers, software, and online con-

tact tools, their parents don't have to take them any-

where. Normal teaching methods and a competitive 

classroom are not good for special needs kids or stu-

dents who aren't doing well in school because they 

make it hard for them to keep up with the lessons. For 

them to do better in school, they need extra help.143 
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There are digital apps that allow teachers to set individ-

ualized learning programs and schedules for them. It 

also assisted teachers to teach students with ADHD 

(Attention-deficit/hyperactivity disorder) or such is-

sues, independently.144 

Now, with the digital transformation and the rise 

of educational technology, teachers have begun making 

drastic changes to their instruction, assessments, even 

the physical make-up of their classrooms, and at a much 

faster rate than expected.145 These current trends are 

making headlines in education because of the ways in 

which they are impacting student learning.146 Again, 

modern classrooms are outfitted all over the country 

with iPads and laptops for each student.147 Google 

Chromebooks account for over half of the devices in 

US classrooms. In 2014, more than three million 

Chromebooks were used in educational institutions.148 

And that number is growing continuously. Virtual real-

ity has the capability of bringing the outside world into 

the classroom and vice versa.149 Apps such as Unimer-

siv can transport students to ancient Greece, while Co-

spaces allows students to share their virtual creations 

with the world.150 According to Kathy Schrock, an 

online adjunct professor at Wilkes University and an 

independent educational technologist, virtual reality 

has the capacity to enhance visual literacy, technical lit-

eracy, and audience engagement. The concept of inte-

grating Augmented Reality, Virtual Reality, and Mixed 

Reality (AR/VR/MR) is eagerly awaited in academic 

circles. Consider, as an illustration, the privately held 

enterprise Magic Leap.151 Even though it has yet to re-

ally sell anything, Magic Leap is already valued at four 

and a half billion dollars! This speaks to the projected 

endless possibilities of technology transforming class-

rooms.152 

21st century classrooms are SMARTboards in-

stead of chalkboards and pods of SMARTdesks instead 

of individual seating.153 In this day and age, students 
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don't just read books; they go on virtual field trips and 

make media instead of just looking at it. Colleges and 

universities are making learning places on campus less 

rigid because they know how important it is to create 

and work together all the time, not just during class. 

Even though it's not new, IoT has to be at the top of our 

list because technology has come so far. In the past, 

when educators talked about IoT, they mostly talked 

about things like making schools and colleges more en-

ergy efficient. Once teachers have this important data, 

they can tell if their lessons are helping students, if the 

homework is too hard, or if students are staying up late 

to finish it.154 This is a valuable insight as it would en-

hance future digital transformation trends in education. 

Also, it can help students gain momentum for home-

work time at home.155 The use of AI in higher education 

has already proven useful. Australia’s Deaken Univer-

sity used IBM Watson to create a virtual student advi-

sory service that was available 24-hours a day, seven 

days a week.156 Use for AI includes chatbots, Siri, per-

sonalizing learning, evaluating the quality of curricu-

lum and content, and facilitating one-on-one tutoring 

with the use of Intelligent Tutoring Systems. Actually, 

technology doesn’t aim to replace teachers, only to 

complement them.157 Adaptive learning technology 

collects information about student behavior as they’re 

answering questions, and then subsequently uses that 

information to provide instant feedback in order to ad-

just the learning experience accordingly.158 In adaptive 

learning where students make critical decisions such as 

the task to be completed in the timeframe and the path 

chosen.159 Adaptive learning involves collecting data 

about students’ behavior as they counter and overcome 

problems and later provide feedback. 160 

Benefits of Integrating Technology in the 

Classroom  
The integration of technology into education not 

only offers many advantages to eLearning, but also 
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adds a twist to the eLearning definition.161 The profes-

sion of teaching encompasses a multifaceted role that 

entails the undertaking of several labor-intensive re-

sponsibilities. The utilization of tools that enhance the 

retention of fundamental information enables educators 

to allocate their time and resources towards providing 

individualized support to pupils requiring specialized 

interventions. Each additional minute dedicated to in-

struction has a discernible impact throughout the dura-

tion of the academic year. There are several discernible 

benefits associated with the incorporation of technol-

ogy into the educational setting, which are delineated 

below. 

 Technology in the classroom does have a cost, 

but it is a minimal one. For less than the price of a set 

of textbooks, students can be given a Google Chrome-

book instead and access all of their books from it.162 

Students could have access to the computer in the class-

room – if not take it home every day as well.163 

 Students can study at their convenient time 

and from anywhere from the world. It makes edu-

cation versatile. 164 For example, a person who is 

working can decide to take a course online and not 

worry about time to attend classes. 165 They just have 

to figure out how to balance work with school. 166 

 Technology in the classroom can boost learn-

ing motivation. Most kids and students enjoy using 

technology in some way. 167 It allows active learners to 

remain engaged with the lessons and encourages not-

so-active learners to find something that they might 

classify as fun.168 One of the best advantages that tech-

nology provides to the classroom is an increased level 

of motivation. 

 Students, business people and IT specialists 

can get their desired certificates online. 
For example, a person seeking a real estate license can 

go online and take courses to get real estate license. 169 
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 Today, use of technology in education en-

hances competencies beyond knowledge and skills. 
It results in improved understanding of concepts that 

are complex and will lead to connecting ideas, pro-

cesses, and learning strategies in students and even 

teachers regarding problem-solving. 170 

 Integration of technology in education and 

the classroom makes learning enjoyable and inter-

esting. It can even be used for remote learning oppor-

tunities if the stimulus of a classroom is too much for 

the student. 171 

 It makes teaching easy. Teachers may attend 

and take class from his suitable places. It also helps 

them to prepare class more effectively and profession-

ally.172 

 It offers a wider choice of materials that can 

be accessed easily. The vast array of educational tech-

nology that is available today offers students a wide 

range of options from which they can choose the best 

ones for their learning needs. 173 This helps them de-

velop the right kind of skills and knowledge so that they 

can become good professionals in their chosen field. 

 It helps to improve learners' communication 

skills and performance in school and workplace set-

tings. Students and earners who are able to communi-

cate better through technological means will also per-

form better academically as well as in work settings be-

cause communication skills are very important when 

you want to get your point across effectively. 

 It provides fun and engaging learning experi-

ence for students. Today's learners are not only required 

to learn but they also need to have fun while doing so. 

174 Educational technology offers students the oppor-

tunity to have fun while learning, which will also help 

them stay motivated and excited about their studies. 

 It allows learners to access the internet from 

anywhere at any Time. The internet has become such 

an integral part of our lives that we hardly find people 
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who do not use it on a daily basis. In today's world, it is 

essential for students to be able to access the internet 

from anywhere at any time so that they can do their as-

signments and research without having to travel all over 

a place or wait for a particular time when they can do 

so. 175 Using educational technology helps learners in 

this regard because it allows them to connect with the 

internet even when they are in a classroom, school, or 

at home. 

 It helps learners learn new skills and acquire 

new knowledge. Learning new skills and acquiring new 

knowledge are two very important aspects of life that 

learners should be able to enjoy. Through the use of ed-

ucational technology, learners can acquire these skills 

and also develop their knowledge through various pro-

grams that are available online. These programs offer 

students the opportunity to learn about various topics 

that are interesting and useful for their respective fields 

of work or studies. 176 It helps students and learners stay 

up to date and well informed with new technological 

advancements. 

 It allows students to improve themselves both 

mentally and physically. The benefits of using educa-

tional technology also include the improvement of 

learners' mental and physical health. 177 By using these 

tools, students are able to enhance their learning and 

their cognitive skills, which in turn help them, improve 

their academic performance as well as their physical 

health. 178 

 Playing and learning collide when classrooms 

utilize gaming as an instructional tool. Gaming technol-

ogy makes learning difficult subject matter more excit-

ing and interactive.179 Today, virtual game worlds pro-

vide a unique opportunity to apply new knowledge and 

make mission-critical decisions, while identifying ob-

stacles, considering multiple perspectives and rehears-

ing various responses.’180 

 Now, teachers can tutor the students from dis-

tance or communicate easily outside the classroom. 

This enhances their ability to give instructions, improve 

the learning of students, and help them get better aca-

demic scores. 181 Moreover, technology integration in 

education resulted in mobile/desktop applications that 

are helpful as digital attention coaches for students. 

                                                           
175Gail S Thomas, (1 February 1988), "Connected Education, 

Inc", Netweaver, Electronic Networking Association. Ar-

chived from the original on 27 August 2008, accessed on 26 

Aug 2023 
176 Molenda,M, (2008), "Historical foundations", In M. J. 

Spector, M. D. Merrill, J. Merrienboer, & M. P. Driscoll 

(Eds.), Handbook of Research on Educational Communica-

tions and Technology (Third., pp. 3–20). New York, NY: 

Lawrence Earlbaum Associates, accessed on 26 Aug 2023 
177Bates A, (2005), Technology, e-Learning and Distance Ed-

ucation, London: Routledge, accessed on 27 Aug 2023 
178Hwang, G. J. (2014), Definition, framework, and research 

issues of smart learning environments-a context-aware ubiq-

uitous learning perspective, Smart Learning Environments, 

1(1), 1-14, accessed on 25 Aug 2023 
179Craft, Anna (July 2012), "Childhood in a digital age: crea-

tive challenges for educational futures" (PDF), London Re-

view of Education, 10 (2): 173–

190. doi:10.1080/14748460.2012.691282, accessed on 27 

Aug 2023 

They helped teachers to organize the homework or 

tasks of students. They can easily know whose grades 

are lower or who is slow in completing lessons. They 

can provide the necessary guidelines to them and help 

to gradually improve their academic performance.182 

Limitations and Challenges of Technology in 

Education  

The modern classroom has taken several steps for-

ward in its evolution of the learning environment in the 

past 25 years. Many of the benefits that we have seen 

in this setting are due to the introduction of new tech-

nology options for students. Instead of having a single 

computer for a class to use or a laboratory environment 

for the entire school placed in one room, we can now 

help students learn at their table or desk with items is-

sued to them directly.183 Our development of the Inter-

net since 1989 has helped us to include more techno-

logical access to information in the modern classroom 

as well. If you grew up as an 80’s kid, then you had the 

A/V cart come into your class to watch educational vid-

eos and maybe have a snack. Now students get to play 

interactive learning games, compete against other stu-

dents, and have their educational statistics tracked in 

real-time data to know where their point of focus should 

be. Introducing technology to students in a classroom 

setting can certainly help the educational environment, 

but it also requires equal access for all students to en-

sure that everyone receives the same opportunities to 

success. That is why each school district, teacher, and 

parent should periodically review the advantages and 

disadvantages of technology in education settings.184 

A built-in study found that over 90% of teachers 

believed that technology helped them reinforce courses 

and favorably improve student performance. Other re-

search found that after embracing technology and digi-

tal tools, the majority of middle-school children in-

creased their test scores or grades. Despite this optimis-

tic situation, the employment of technology in 

education is fraught with difficulties. Excessive screen 

time caused by educational technology can have a det-

rimental impact on pupils' attentiveness. There are also 

concerns about instructors' ability to use tools or tech-

nology ideas such as AR, VR, and AI. Because of a 
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shortage of resources, many schools were unable to af-

ford the technology. Teachers and students face a num-

ber of hurdles in order to succeed in the face of educa-

tional technology. If sufficient security measures are 

not implemented, computers can give young children 

with access to inappropriate content or information. 

Website blocks, internet filters, and constant supervi-

sion can assist to protect youngsters from such expo-

sure, and courses in 'netiquette,' or correct internet use, 

can implant good web judgment and habits in children 

at a young age. According to studies, more people are 

getting detached and isolated as a result of the connec-

tions that technology gives through social networks. 

Young children who spend more time interacting with 

electronics may spend less time socializing with their 

classmates, which can have an impact on their social 

and emotional development. To mitigate this danger, it 

is critical to limit 'technology time' so that children may 

connect socially with family and friends. Many tech-

nology-based games and activities are 'pre-made,' al-

lowing youngsters to perform tasks without needing to 

solve problems in novel and inventive ways. There are, 

however, just as many games that encourage creative 

growth and problem-solving abilities while still func-

tioning as an enjoyable solitary or group activity. 

Choosing the latter, as well as giving a wide range of 

additional learning materials, such as manipulatives or 

painting supplies, will guarantee that your children ben-

efit from their play time in a safe and productive man-

ner.185 

Even though there are many good things about ed-

ucational technology, the bad things should also be 

thought about. You can see that computers have some 

limits: they can't solve all of our problems. People can 

think in a lot of different ways, while computers can't 

do some things, like brainstorm or come up with new 

ideas. The knowledge on the internet is not always cor-

rect or useful, which is another problem with using 

technology in schooling. Online, there are lots of ways 

for people to lie about what they've done and what they 

know about something to get credit for things they did-

n't do or know nothing about. Before you use some-

thing, you find on the internet, you should always get it 

checked out. Also, students who take classes online are 

known to get sidetracked by their phones or other elec-

tronics when they need to focus on their work or stud-

ies. They might lose attention and not do their work 

right because of this. Some people might not want to 

take classes online because they don't feel like they are 

really learning. This is the last problem with technology 

in education. Some people like going to class in person 

because they can see their peers' faces and get to know 

them better. They can also see how much everyone else 

knows about a subject. There are, however, many types 

of online courses that you can use if you want to take 
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classes online. These include mobile learning, live vir-

tual classrooms, online videoconferencing, and more. 

We've talked about the problems and restrictions of us-

ing technology in school below. Here is a summary of 

the challenges that they mostly face while adopting ed-

ucational technology. 

According to a recent study, it was observed that 

educators who possess tablet-based gadgets in their 

classrooms are prone to encountering distractions dur-

ing instructional sessions. The presence of technology 

in the classroom led to a lack of focus among students, 

resulting in their disengagement from the subject mat-

ter. According to experts, it is advisable to reduce the 

utilization of technology inside educational settings due 

to its potential to serve as a source of distraction, hence 

leading to more disruptions.186 Students are sure to get 

distracted by things like laptops and tablets in the class-

room. This is especially true if the software doesn’t 

block access to apps that have nothing to do with les-

sons, quizzes, and other educational activities.187 There 

must be a mechanism to control the usage of electronics 

in schools so that they are utilized to assist pupils learn 

rather than to play games or use social media for enter-

tainment. Concerningly, high school pupils may be 

more knowledgeable about technology than their pro-

fessors. Students can access sites that aren't permitted 

by navigating to a proxy site that provides material 

from other sites without actually visiting those sites. 

Although the pace with which technology advances 

may appear to be an obvious benefit, experienced in-

structors are wary of it. Devices and programs that as-

sist you in learning can learn quicker than the human 

mind. Students may gloss over details, missing out on 

texture and depth. Thinking clearly and logically takes 

time. Students who utilize technology have less need to 

communicate with their professors and with one an-

other. With online teaching and learning, there is no 

face-to-face interaction. To address this, teachers 

should ensure that oral presentations, recitations, and 

group work occur often in the classroom. We must re-

member that our purpose is to assist them in becoming 

well-rounded adults.188 For teens and young adults who 

spend too much time on games or social media, school 

could be a break. Teachers are the ones who need to 

notice when students have their screens out for too 

long. Kids should be pushed or encouraged to connect 

with each other when they're not on technology.189 Ad-

vances in technology allow students to learn at their 

own pace, and on their own time. But it may not be a 
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good thing when personal relationships are lost in the 

process.190 

Students may believe that technology may help 

teachers save time on their to-do lists, but this is not 

always the case. Technology evolves at such a rapid 

pace that it may give both instructors and students dif-

ficulties. Teachers frequently need to acquire new top-

ics while they are being evaluated by academics. To 

make problems worse, upgrades and adjustments are 

constant.191 Experts say we should spend time on the 

things that are important, not spending time on technol-

ogy that isn’t. You might think that technology is the 

answer to better education, but it doesn’t have to be. 

Teachers will always be necessary in order to guide and 

mentor students.192 The best technology is one that lets 

students talk to and meet with teachers in person. There 

is a lot of information on the internet these days, but not 

all of it is correct. It's not always safe to believe what 

you read online, even if it comes from a strong source. 

Websites care more about how they rank these days 

than about what information they give visitors. To get 

more people to visit their sites, many of them post fake 

information, even if it's not true.193 Now in TV shows 

and movies where kids would break into a teacher’s 

classroom, steal the answer key to a test, and then write 

down everything on their wrist, shoe, or a slip of paper? 

Now a student can send themselves a text with that in-

formation.194 They may disseminate such information 

to anybody with a phone. Email can also be used to 

send this information. In addition, strong restrictions 

must be in place regarding the usage of technology dur-

ing quizzes or examinations when an accurate evalua-

tion of student understanding is required to evaluate 

their overall development.195 Eye pain does happen 

when we stare at a computer screen for too long. Back 

pain, eye pain, neck pain, tiredness, fuzzy vision, and 

trouble focusing are all signs of this problem. A condi-

tion called early myopia can happen to more than 60% 

of people older than 12 who use computers a lot and for 
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long periods of time. For some people, this health prob-

lem gets worse over time. This means that the time they 

spend on their phone, computer, or TV can also cause 

eye health problems.196 

Today, there is a lot of material on the Internet that 

is false or exaggerated in some way, yet it appears to be 

true. According to New York Magazine study, less than 

60% of online traffic now is through human-based 

searches or content engagement. Bots that pose as indi-

viduals account for up to half of all YouTube traffic 

each year. Not only is the information occasionally 

fraudulent, but the users may also be phony.197 Whether 

technology is in the classroom or at home, there is the 

issue of affordability to worry about in today’s world. 

Some households cannot afford to purchase computers 

for their kids to manage their school work.198 Students 

with greater access can learn more and have access to 

lessons more often, which means they have additional 

information exposure that can increase their opportuni-

ties to succeed.199 Interactive learning lessons are so ef-

fective today that the software or app can become the 

teacher instead of having someone present to help a stu-

dent. Instead of being in a hands-on role, technology 

makes the teacher more of an observer.200 New technol-

ogy simplifies the process of learning and changes to 

meet the needs of each student. Every year, more than 

15 million people have their identities stolen in some 

way. Over US$ 16 billion is lost every year because of 

this evil business. Because of this problem, over US$ 

100 billion has been lost since 2011. More people can 

use technology these days, which is one reason why it's 

becoming more common. Whenever we bring technol-

ogy into the classroom, we put our kids' identities at 

risk every day.201 Even though applications, laptops, 

mobile devices, and operating systems have powerful 

privacy filters that lower the danger of identity theft, 

there is no way to ensure that all threats are eliminated 

unless the equipment is never connected to the internet. 

If we go this route, we will lose many of the benefits of 

having technology in the classroom in the first place.202 
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Even though applications, laptops, mobile de-

vices, and operating systems have powerful privacy fil-

ters that lower the danger of identity theft, there is no 

way to ensure that all threats are eliminated unless the 

equipment is never connected to the internet. If we go 

this route, we will lose many of the benefits of having 

technology in the classroom in the first place.203 Only 

clear boundaries and expectations to follow can counter 

this issue so that technology can provide a needed 

learning opportunity.204 Technology makes it easy for 

people to talk to each other, which is a good thing. It's 

easier to cheat because it's so easy to talk to people. 

This is especially true if the teacher isn't watching what 

the students do on the computer. All it takes is one 

group email to send out the answers to a quiz or test. 

One easy way to deal with this problem is to give stu-

dents tasks that need their own unique point of view.205 

Encouragement of thought rather than memory gener-

ally lessens the desire to cheat. One in every five chil-

dren in the United States (US) lives in a family where 

there is no regular food security. The incorporation of 

contemporary technologies into their life comes sec-

ond. It's preferable to have a pantry full of vital goods 

than a new iPhone in your pocket. To be a successful 

learning tool, schools must give equitable access to 

technology to all students. Barriers to free resources, 

such as computer access at a library, must be removed. 

This problem can only be solved through sharing.206 

There is a lot of good stuff that can be found on the 

internet today. There is also a lot of misleading and out-

right false data that can be found as well.207 Students 

must learn how to identify a quality information source 

from something that might be labeled as ‘fake news.’ 

Drawing opinions on questionable content could put 

students at a disadvantage when it comes time to carve 

out a spot for them with the rest of society.208 Even 

though firewalls and site blockers can keep kids from 

seeing most of the harmful content online, some parents 

go even further and only let their kids do simple re-

search and word processing on the computer. Students 
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are given homework at home that tells them to use tech-

nology on their own, at the library, or through a loan 

program. This is done so that parents don't have to do 

it.209 If we force limits on children instead of teaching 

them how to make wise choices, then is that really giv-

ing them a learning environment?210 

Many software learning tools like apps provide 

teaching mechanisms within the program itself. With a 

program like ABC Mouse, students can interact with a 

programmed online teacher as they complete learning 

lessons. That forces the teacher into a role of observer 

or manager.211 Teachers may never become obsolete, 

but technology in the classroom can replace much of 

what they have done in the past already.212 That implies 

that rather than building a tailored curriculum to apply, 

the future of education may lay in being active in the 

development of new technologies. Not everyone under-

stands how to use the current technologies that help in-

structors stay organized. Learning how to utilize a new 

tool can be just as difficult as completing a difficult pro-

gram to acquire a teaching degree or certification in the 

first place.213 Some school systems might not even help 

pay for these tools, but they still expect to see them in 

the classroom. In other words, the teacher doesn't get 

paid extra for these things. Having a conversation with 

someone online is very different from having a conver-

sation with them in person. Once someone thinks they 

can be private, they start to lose control over what they 

say and do. For the ease of a screen, words, and images, 

some people even stop talking to other people in real 

life.214 That is why technology should be used as a tool 

in the classroom. It cannot be the only component of 

the learning process for students.215 If student cannot 

recall a piece of information instantly, then what is their 

next step to find an answer? Most people would say that 

they would look online for the data they want or ask a 
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virtual assistant, like Alexa, to give them the answer.216 

It is good to have access to a treasure mine of resources, 

but their existence may also foster reliance. If we do not 

educate children how to retain information without the 

help of a smart device or computer, the future genera-

tion of pupils may be unable to function unless they 

have access to technology.217 Encouraging the use of 

tech might help to create more learning opportunities, 

but it can also lead to a lifestyle that is more seden-

tary.218 When children sit for too long during the day, 

then they face the same health challenges that adults do 

when not getting enough exercise. There can be prob-

lems with obesity, hyperactivity, muscle fatigue, sleep-

ing problems, and metabolism issues with prolonged 

sitting.219 That's why any school that brings technology 

into the classroom should also try to get students to do 

some mild physical exercise every day. 

Theft of identities is a big problem these days. In 

the United States in 2016, about US$ 16 billion was 

stolen from 15.4 million people. Javelin Strategy and 

Research says that between 2011 and 2016, identity 

thieves took more than US$ 107 billion from people. 

Every day, students' privacy is at risk when they use 

high-tech tools.220 There are risks in this area that can't 

be fully eliminated, even though most apps and soft-

ware have strict privacy settings. When you watch 

something on a computer screen, a smartphone screen, 

or a tablet screen, it can hurt your eyes. Some of the 

signs that this is happening are eye discomfort, tired-

ness, and even blurred vision. CBS News reports that 

kids who use computers a lot are more likely to develop 

nearsightedness early in life. Now, nearly 60% of kids 

aged 12 and up have myopia.221Children are uniquely 

adaptable to changing environments. What they see is 

what they think is normal, even if what they see is prob-

lematic. That includes more than just their eyesight.222 

Children often lose track of time when they are using a 

device with a screen. This leads to prolonged periods of 

sitting, which could lead to hyperactivity, obesity, and 

other issues.223 Moreover, it has the potential to disrupt 

the child's sleep habits by causing a detachment from 
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their inherent circadian cycle. Once again, the integra-

tion of technology inside educational settings is fre-

quently constrained to fulfilling word processing re-

quirements or facilitating rudimentary research tasks. 

The diverse applications of contemporary technology 

are frequently subject to restrictions or limited access, 

mostly due to political or individual motivations. The 

constraints imposed on technology usage have a detri-

mental impact on its efficacy and result in unfavorable 

modifications to pupils' learning prospects.224 Technol-

ogy can provide access to a vast amount of data, but it 

can also create a personal dependence upon that ac-

cess.225 Students using technology every day might feel 

offended by the idea of picking up a real book to read. 

They might even resist going outside for recess or to 

participate in family activities.226 

Technology Can Helps Student in Many Ways  

Technology helps students access to infor-

mation and resources.  Technology pro-

vides students with instant access to a vast amount of 

information and resources. The internet and digital 

tools allow students to explore various subjects, con-

duct research, and access educational materials that 

may not be available in traditional textbooks.227 In real 

life, there are many ways that students can use technol-

ogy to help them learn. Online databases and digital li-

braries give students access to a wide range of academic 

and study materials that can help them learn. These in-

clude e-books, educational papers, journals, and multi-

media content. Learning management systems (LMS) 

and educational tools make it easy for teachers to share 

materials and give students access to information. Dig-

ital textbooks, multimedia material, engaging lessons, 

and homework can all be stored on these sites. Open 

Educational Resources, or OER, are 21st century edu-

cational tools that can be found online for free. Open 

Educational Resources (OER) sites let teachers find 

textbooks, lesson plans, videos, and other materials that 

fit with the lessons and give students extra sources of 

knowledge. Everyone knows that when students do re-

search projects, they have to go to the library to get a 

few books to read, a thesaurus, and even microfilm to 
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look at. This gives them all the tools they need to finish 

their work. 

Technology connects the classroom experience 

to the real world.  Technology allows 

educators to remove the physical barriers of the class-

room, offering students a way to connect the curricu-

lum with the real world and those areas of academic fo-

cus that can genuinely enrich the student experience.228 

A geology professor, for example, conducts her pupils 

on a virtual tour of the Grand Canyon National Park. A 

history instructor takes his students on a tour of the 

White House's halls and history. Virtual guest speaker 

sessions may also be facilitated by technology, allow-

ing students to engage with experts and professionals 

from many sectors via video conferencing, increasing 

their access to knowledge and real-world viewpoints. 

Students utilize technology in all parts of their life out-

side of the classroom. Technology in the classroom 

may make learning more enjoyable and fascinating. 

Here are some creative ideas for incorporating technol-

ogy into classroom activities. In the twenty-first cen-

tury, technology enables students to use educational 

gaming websites or apps that provide interactive quiz-

zes, puzzles, and challenges relevant to the subject mat-

ter. This keeps pupils entertained and competitive while 

reinforcing their learning.229 

Technology can prepare students for the modern 

workplace. Students need more than just a basic under-

standing of today's technology in order to do well in the 

workplace of the 21st century. Students need to learn 

how to use the tools and skills they will probably find 

in the modern workplace. Schools make sure their stu-

dents are ready for the job market in more than one way 

by using these tools in routine lessons and activities.230 

Digital literacy skills are in high demand in the work-

place.231 Students learn to navigate digital platforms, 

use productivity tools, interact online, and effectively 

communicate through digital mediums by incorporat-

ing technology into the classroom. Students may use 

technology to obtain, organize, and analyze vast vol-

umes of data. Employees are frequently required to col-

lect data and do research in order to make educated 

judgments. Students become acquainted with infor-

mation management tools and processes in the class-

room, preparing them for these jobs. Students are ex-

posed to a variety of digital tools and platforms through 

technology integration. This experience helps students 

become adaptive and versatile in their use of various 

technologies, as employers in the twenty-first century 

frequently ask employees to learn and adapt to new 

technologies and applications. 

Technology encourages collaboration, commu-

nication, creativity and Innovation. Technology can 

help students make multimedia slideshows, plan pro-

jects, build prototypes, and come up with new ways to 

say what they think. In many fields, where creative 

problem-solving and new ideas are needed, these skills 

are highly valued. A lot of teaching tools have different 

features that make it easier for people to work together. 

Users of videoconferencing apps like Zoom, Microsoft 

Teams, Slack, and Skype can hold virtual talks with 

friends from anywhere in the world. Students can 

quickly share and update projects with each other using 

free online storage services like Google Drive. This 

makes it easier for people to work together in both  

school and the workplace.  This mirrors the team-

work and communication skills required in any work-

place in 21st century. 

Technology allows global awareness and cultural 

exchange. Technology allows students to connect with 

peers and experts from around the world. Through 

video conferencing, online collaborations, and virtual 

exchange programs, students can gain global aware-

ness, learn about different cultures, and develop a 

broader perspective on various issues.  No two kids 

learn in the same manner, but with the correct tools, in-

structors may accommodate differences in learning 

styles and experiences. In the twenty-first century, a 

Student Insight Solution platform such as Explorance 

Blue can assist in identifying student requirements 

based on real-time input. Explorance Blue promotes 

student learning by enabling teachers to interact and en-

gage with every student, regardless of where they are, 

what they do, their culture/beliefs, or their obstacles.   
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Figure 9: Advantage of technology in education232 and technology benefits learning233 

 

Technology teaches students to become digital 

citizen. There are so many social networking sites that 

most kids are already digital citizens. But kids can learn 

how to be responsible in the digital world and with their 

digital activities if technology is used in the classroom. 

Students can practice talking to, finding, and interact-

ing with other digital citizens in class, which becomes 

a small version of the larger digital world.234 It enables 

students to collect student input, conduct class surveys, 

and stimulate class discussions by utilizing online poll-

ing tools or survey platforms. This promotes active in-

volvement and allows pupils to express themselves. It 

also assists students in the introduction of coding and 

programming activities through the use of instructional 

coding platforms or applications.235 Students can learn 

the basics of coding through game-based tutorials and 

then apply their skills to create simple programs or an-

imations in 21st century. 

Technology helps students to become smart citi-

zen. Effective teachers use technology to improve their 

lessons and get their students more involved. However, 

it's important to make sure that kids know how to search 

for information, evaluate sources seriously, and use 

technology safely. Teachers are very important for 

helping kids learn how to use technology and find 

knowledge.236 It assists students in becoming focused 

and learning smart technologies such as Artificial Intel-

ligence (AI), Machine Learning (ML), Big Data, Real-

ity (AR), Virtual Reality (VR), and so on. Students may 

now experiment with AI, machine learning, augmented 

reality, and virtual reality technologies to create immer-

sive and interactive learning experiences. AR/VR tools 

may be used by students to tour historical locations, dis-

sect virtual creatures, and visualize complicated topics 
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in three dimensions. In the twenty-first century, stu-

dents may utilize AI/ML technologies or applications 

to learn and gain knowledge from anywhere in the 

globe. 

Technology can create problem for student in 

many ways deterioration of students’ competencies in 

reading, writing and arithmetic. Those are the three 

basic skills any student is expected to master.237 In gen-

eral, technology in the classroom helps students do bet-

ter in school and motivates them to finish their work. A 

lot of time spent on technology seems to make it harder 

for kids to do three skills that are clearly important to 

them: reading, writing, and math.238 Students do not 

learn as much from Google Books as they do from tra-

ditional books and periodicals. Similarly, criticizes 

technology of making our thoughts "shallow" and 

claims that kids who read linear texts have higher com-

prehension and recall than those who read over the In-

ternet. The transition from paper to screen alters more 

than simply how we read a piece of text.239 It also in-

fluences the degree of attention we devote to it and the 

depth of our immersion in it. When we go online, we 

enter an environment that promotes cursory reading, 

hurried and distracted thinking, and superficial learn-

ing.240 Classroom technologies drastically affect stu-

dents’ ability to write, notably when it comes to 

spelling and punctuation, grammatical accuracy, 

spelling, proofreading, critical thinking, respect of co-

herence and linearity. Constant exposure to short forms 

cripples’ students’ ability to splash out effort in writing 

and that the short forms that are frequently used in tex-

ting makes it daunting for them to distinguish formal 
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conventions of writing from informal ones.241 When it 

comes to the fields of mathematics and arithmetic, the 

utilization of technology in educational instruction pre-

sents a plethora of possible problems that may be con-

sidered embarrassing. Calculators often include a nu-

merical orientation, which may hinder pupils from de-

veloping a robust mental comprehension. It is likely 

that their perspective on mathematics will exhibit a 

greater emphasis on procedural aspects, thereby lead-

ing to potential limitations in their problem-solving 

abilities. The utilization of technological instruments in 

the 21st century may impede the formation of individ-

uals' structural perspective on mathematics. Further-

more, due to its nature, a calculator has the potential to 

provide inaccurate data and generate cognitive disso-

nance when it comes to understanding mathematical 

language.242 In 2012, the UK government announced its 

intention to ban calculators in primary schools because 

students use them too much.243 

Dehumanization of education. In many contexts, 

technology dehumanizes education and distorts the in-

teraction between teachers and pupils. Teachers give 

their lectures from a distance in higher education insti-

tutions and online courses, for example, and students 

are obliged to engage with robots rather than humans. 

As a result, the instructor knows nothing or very little 

about his or her pupils, and the students have no inti-

mate contact with their teacher. Technology is now 

drawing students away from their actual surroundings. 

They truly tune out the rest of the world. College stu-

dents are now accustomed to a world of electronic foot-

prints left by online blogging, instant messaging, and 

Web surfing.244 Dependence on technology in the class-

rooms also entails the lack of rapport between teachers 

and students and/or among students themselves; which 

leads to eroding the social relationships involved in 

teaching, thereby eroding one of the main aims of edu-

cation.245 If teachers depend on technology for a long 

time in the classrooms, there is hardly any time for them 

to have any impact on their students in 21st century. In 
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the same fashion, students do not have the opportunity 

to develop sound relationships with one another.246 

Isolation of students in a digital and virtual 

world.  Technology makes it harder for students to 

connect with others in any way. Psychoanalytic Theory 

says that people isolate themselves as a way to protect 

themselves when they are in a situation that they find 

scary or unpleasant. Because of this, students who use 

technology a lot start to feel safe and secure when they 

are "wired" to their devices and avoid all social ties that 

could get them separated. Paul and Brier came up with 

the word "friend sickness" in 2001 to describe how 

lonely college students feel when they leave their old 

school friends behind.247 They pretend that technology 

bridges that gap in relationships and provides those 

young students with the impression that those friend-

ships have not faded away.248 Drawing attention to the 

risk of technology-enhanced isolation and the harmful 

effects it may have on children's social development, 

the author says, "The fact that a computer is usually 

placed in a person's room instead of a family room and 

that a child uses it alone, without any other family 

members being there, raises concerns about social iso-

lation and their negative effects on their social develop-

ment." Turkle (2011) highlights the dichotomous effect 

of technology when it divides its users between the il-

lusory illusion of companionship on the one hand and 

the terrifying reality of solitude on the other. "We easily 

find 'company' online, but are exhausted by the pressure 

of performance," she says.249 We enjoy continual con-

nection but rarely have each other’s attention.” This 

feeling of isolation often results in a feeling of loneli-

ness and is greatly related to the dehumanizing effect of 

technology. In 2013, Karsenti and Fievez evoke the 

case of Quebec children being distracted due to the ex-

cessive reliance on tablets in learning in 21st century.250 

The repetitive use of technology-based games and en-

tertainment, in a bid to render the lessons more appeal-

ing, entails students’ isolation, and could finally lead to 

poorer outcomes of learning.251 Distraction can also be 

added to the technical problems accompanying the use 
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of tablets by young students, even in the case of com-

pleting simple tasks such as gap filling and matching, 

especially if there is no technical support available to 

deal with those problems in a prompt way.252 

Technology creates and deepening social ine-

qualities. The gap between students who can afford 

technology and those who can't is growing between 

those who do and those who don't. There is a big gap 

between the rich and the poor because of technology. 

The infrastructure of schools in wealthy and emerging 

countries is very different from one another. Most 

schools in developed countries have computers, lap-

tops, tablets, projectors, and Internet connection. Most 

schools in poor countries, on the other hand, don't have 

any of these things.253 Thus, students in developing 

countries graduate with limited basic technological 

skills like PC literacy and face huge problems to find a 

well-paid job, or find it too difficult to compete in the 

global market. Even in developed countries, there is 

usually a digital divide as there is a big difference be-

tween students coming from different social back-

grounds.254 Poor children may have access to technol-

ogy in the classroom but cannot buy any device at 

home, as seen by their academic success when com-

pared to their wealthy friends. According to a National 

Telecommunications and Information Administration 

(NTIA) assessment, city dwellers in the United States 

are 50% more likely to have Internet connection than 

those living in rural regions.255 A comment by Sarah 

Phinney, the distance learning coordinator at Porter-

ville Adult School in Central California, shows the re-

sults of this digital divide as follows: In my seven 

years’ experience working with this population [at Por-

terville Adult School], I have found that a great number 

of the students we serve, especially those who speak 

English as a second language, are computer illiterate 

and thus are on the lean side of the divide.256 If this is 

the result of the digital divide in the US, it must be 

much worse and bigger in other countries where the di-

vide is bigger, like in LDCs (less developed countries) 

where private schools and universities have better ac-

cess to working technology than public schools and 

universities. This is shown by the fact that graduates 
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from these two types of schools have very different lev-

els of knowledge in the 21st century.257 

Emotional and behavioral issues. Children may 

have an overwhelming desire to emulate their heroes or 

peers. When they can't meet up or do what they observe 

on TV, it can cause worry or a sense of inadequacy and 

inferiority.258 FOMO (Fear of Missing Out) emerges, a 

toxic combination of worry and inadequacy. The online 

world can be a breeding ground for hate. The internet 

provides an opportunity for children to be emotionally 

plagued in 21st century.259 Children and teenagers can 

use technology and social media to bully other kids 

without even meeting them. This behavior is commonly 

referred to as cyberbullying in 21st century.260 It is com-

mon even with younger students.261 
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Reduced sleep quality. Because of portable de-

vices like smart-phones and tablets, children now have 

access to media content at any time of day. It implies 

that people may spend the entire night reacting to texts 

and messages instead of sleeping.262 Sleep is necessary 

for physical and mental health, and children need a lot 

of sleep.263 A good night's sleep aids development, im-

proves heart health, influences weight, boosts attention 

span, and even aids in study. Misuse and a lack of un-

derstanding of how much technology is 'too much' are 

two of technology's disadvantages. Ensure that any-

body supervises and limits their children's use of tech-

nology in the twenty-first century.264 

 

 
 

Figure 10: Disadvantage of technology in education  and technology become addiction 

    

Reduced physical activity. When kids use 

technology too much, it can cause health problems that 

can have very bad effects. People who spend more time 

on their phones, playing computer games, or watching 

TV are less likely to be busy generally. A lifestyle that 

is less healthy is encouraged by more people using tech-

nology.265 It may lead to several health issues, includ-

ing obesity, coronary heart disease, and diabetes type 2. 

Children who spend more time on a screen spend less 

time outside or partaking in physical activities.266 They 

may also engage in more mindless eating when watch-

ing TV or playing video games.267 That is why it is nec-

essary to understand some strategies to get kids to eat 

without gadgets. Pediatricians or registered dietitians 

can offer guidance on healthy eating habits and physi-

cal activity, monitor growth and development, while 

parents can promote a healthier lifestyle by encourag-

ing outdoor activities, limiting screen time, and provid-

ing healthy snacks.268 Taking proactive steps tomanage 
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Weakened social skills. Children of the new 

generation play online games, access websites and 

communicate on Facebook. Continuous use of techno-

logical devices can restrict the development of basic in-

teraction skills.270 Social skills know when to take turns 

in discussions, reading and using facial expressions, 

and making good eye contact. It's not that spending 

time online is awful. But too much time online can 

sever the bond between parents and children and inhibit 

kids' development of social skills.271So, technology can 

positively benefit children along with too much expo-

sure can have harmful consequences in 21st century. 

These are less likely to occur if student minimize their 

screen time. Stick to their pediatrician's advice and their 

best judgment of a balanced day for child. Supervise 

their social time, screen time, and physical activity. The 

key to parenting is balance, moderation, and supervi-

sion.272 

New experiences can feel and seem scary.  
Because the brain prefers what it is acquainted with, we 

frequently feel at ease in familiar settings. So, it's no 

surprise that technology may be blamed for many of the 

problems we face as a society. We are frequently cau-

tious or terrified of technology since it moves so 

quickly and may seem so strange owing to the pace of 

advancement and invention. It is natural to be afraid of 

the unknown and uncomfortable with new things, yet 

technology facilitates new experiences.273 For as long 

as there has been technology, there have been those 

warning against it. From radios and TVs to the internet 

and social media, technology has forced us to adapt to 

new and unknown worlds.274 How much time do stu-

dent spend in front of screens each day? The average 

screen time, by age, can be surprising for most people. 

People spend numerous hours each day in front of 

smart-phones, laptops, tablets and other devices for 

school, work, and recreation.275 Most people feel some 

guilt about the amount of time they spend looking at 

screens throughout the day.276 
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Some Suggested and Recommendation 

Today, technology is used in a lot of different 

ways in schools. All over the world, modern technology 

has grown very quickly, which has had a big impact on 

how students learn and how teachers teach. A school's 

level of success is often judged by how much technol-

ogy it uses in the classrooms.277 As a result, technology 

has had a significant impact on students' social and ed-

ucational life, which naturally generates concerns about 

the repercussions of its usage. According to the Asso-

ciation for Educational Communications and Technol-

ogy (AECT), educational technology is the research 

and ethical practice of enhancing learning and increas-

ing performance via the development, use, and man-

agement of suitable technological processes and re-

sources. So, the definition of technology includes not 

just 'TECHNOLOGY' such as the internet or computer, 

but also the application of scientific knowledge to im-

prove learning.278Actually, no one contests that remov-

ing technology from the classroom is practically impos-

sible in 21st century.279 Yet limiting its negative effects 

is still at our reach. UNICEF (2017) advises technology 

users to ‘Harness the good.” and “limit the harm.” 280 A 

list of suggestion/recommendations on how to handle 

technology in a way that would not be threatening to 

students in 21st century has been given below.281 

 Making sure learners to interact with each 

other even when immersed in their digital world.282We 

should include visualization tools in student tracking 

technologies which allow teachers to easily interpret 

student progress. 

 Technology should be used as to facilitate 

Teaching and Learning. Devising activities which nec-

essarily promote communication and collaboration.283 

 Sharing and comparing (blog posts, classroom 

projects, etc) to see how technology can connect learn-

ers all around the world.284 
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 Encouraging tech-savvy students to design in-

teractive content that would enrich the course.285There 

should be professional development efforts toward 

those which emphasize the use of technology in instruc-

tion, rather than for administrative tasks. 

 Provide teacher training by highlighting con-

structivism and student-centered education. Involve 

teachers in the decision-making process when adopting 

new technologies in education is essential.286 

 Teacher training may also be another spring-

board whereon to stand when seeking to guarantee the 

appropriate use of technology.287 In fact, the more train-

ing teachers receive, the better way technology would 

be used and the less negative effects it would entail.288 

 Technology-based devices would not be effec-

tive unless their use is accompanied by appropriate ped-

agogical approaches.289 

 Surprisingly inserting technology in teaching 

will not have the expected added value unless objec-

tives are clearly set and tasks are well-designed.290In 

21st century, teachers generally appreciate the benefits 

of educational technologies, they often find smooth and 

effective integration of new educational technologies 

challenging. From acquisition of new technology 

equipment to adaptation of curricula and teaching tech-

niques to incorporate new educational tools, technol-

ogy integration presents significant challenges to edu-

cators at each level of school systems.291 

 Technology is perhaps the strongest factor 

shaping the educational landscape in 21st century. We 

should use appropriate technology for teaching and 

learning process, educational administration, educa-

tional management, educational evaluation, etc.292 

 Educational systems are now required to en-

sure that integrating ICT programs in the curriculum 
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should be supported by effective Continuing Profes-

sional Development (CPD) programs for instructors 

wherein technology-based learning is incorporated. 

Parents should also be made aware that technology is 

not a blessing all the time, and that it is now their own 

priority to harness that strong drive among their off-

springs to use technology everywhere and at any 

time.293 

 Actually, computer was not developed for the 

management, it was developed for the calculation and 

simulation and today we see that it is used in every as-

pect. So, our mind set and attitude to use and take help 

from technology will make us beneficial.294 

 Technological pedagogical knowledge (TPK) 

requires more than knowing useful pedagogical or aca-

demic techniques and familiarity with technologies; it 

requires an understanding of how particular technolo-

gies can provide support for particular pedagogical 

strategies or techniques. Technological pedagogical 

content knowledge (TPACK) additionally requires an 

understanding of how technologies can support peda-

gogies for specific domains.295 

 Research on the brain has shown that the sim-

ple act of writing by hand has slowing and stimulating 

effects that help people learn and remember things. 

Typing is fast, but it is boring because each keystroke 

is almost the same.296 Writing by hand is harder more 

complicated, and takes more time. This makes it easier 

for learner brain to form more ‘hooks’ to hold on to 

ideas.297 

 Students can also get around a school firewall 

by using a virtual private network (VPN) to encrypt 

their browsing data so that their activities on the inter-

net can’t be tracked. 298 
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 If the educational environment uses reward-

based games to encourage learning, then the child 

might be more concerned with what they receive 

through the software or app instead of what they are 

learning. Although correct answers can be an indication 

of knowledge, there might not be as much information 

retention as hoped.299  

 Teachers must set and enforce healthy bound-

aries when using technology in the classroom to ensure 

healthy results are possible.300 

 Learning how to work with one another using 

technology is an essential skill, but it cannot be the 

other option that teachers introduce to their classroom. 

We must encourage social interactions that accurately 

communicate thoughts, feelings, or emotions so that 

when a child is offline, they can still make a better life 

for themselves. 301 

 Teachers must show students how to access 

real information, show them how to verify its validity, 

and then encourage them to use it appropriately.302 

Evaluation of Necessity of Technical Education 

for Human Resource Development  

The significance of technical education is growing 

in contemporary economies due to the continuous ad-

vancement of technology and the rising complexity of 

enterprises. Technical education equips students with 

the requisite skills and information essential for em-

ployment in specialized professions and industries, 

hence facilitating instant job prospects and increased 

earning capacity. Additionally, it assumes a crucial 

function in facilitating economic expansion and ad-

vancement, addressing the disparity in skills within the 

labor market, and empowering persons hailing from un-

derprivileged backgrounds. One of the primary facets 

of technical education is in its emphasis on equipping 

students with practical skills and comprehensive infor-

mation essential for executing specified activities or 

fulfilling designated roles within a given profession or 

business. The acquisition of these skills and infor-

mation is highly sought after and essential for those 

seeking to establish a prosperous professional trajec-

tory. In light of the fast progress of technology, it is es-

sential for people to possess the capacity to adapt and 

enhance their skill sets in order to sustain competitive-

ness within their respective domains. Technical educa-

tion programs undergo regular updates to include the 

most recent advancements in technology and industry 

trends, enabling learners to maintain currency and per-

tinence in their professional pursuits.303 It can help to 

bridge the skills gap in the workforce. As technology 

continues to evolve, new skills are required to meet the 
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demands of different fields and industries. Technical 

education provides individuals with the necessary skills 

and knowledge to meet these demands, which can lead 

to increased productivity and economic growth. The 

ability of technical education is to empower individuals 

from disadvantaged backgrounds. Technical education 

can provide individuals from low-income families or 

underprivileged communities with the skills and 

knowledge needed to secure better-paying jobs and im-

prove their standard of living. It is a powerful tool for 

personal and professional development and it allows in-

dividuals to grow and improve their skills over time. 

Such education can also play a vital role in driving eco-

nomic growth and development. Technically skilled in-

dividuals can contribute to the growth of industries and 

companies, leading to the creation of jobs and increased 

productivity. This can help to revitalize communities 

and create a more sustainable and self-sufficient local 

economy. Moreover, it can also provide individuals 

with the skills and knowledge needed to start their own 

businesses, which can lead to economic development 

and job creation. Entrepreneurial opportunities can help 

to create jobs and promote economic growth, while also 

providing a sense of ownership and control over one's 

own life. 

The only thing that can't be taken away is educa-

tion. It is the key to making people's dreams come true. 

But because of the COVID-19 outbreak, 1.6 billion 

children have had to miss school and have had their 

learning interrupted. As learning losses keep going up, 

it is thought that 72 million primary school children will 

be in "learning poverty," which means they won't be 

able to read and understand an easy text by the age of 

10. There is a chance that 24 million kids will never go 

to school again. Because of the pandemic, 10 million 

more girls will be at risk of getting married as children 

over the next ten years.304 A UN policy brief on the im-

pact of COVID-19 on women says, ’Evidence from 

past epidemics shows that adolescent girls are at partic-

ular risk of drop out and not returning to school even 

after the crisis is over.’ Online teaching and learning are 

the best solution. Alternately we need to design new 

methods to facilitate distance learning, including radio 

and TV education broadcasting in areas without inter-

net.305 Computer technology is a form of machine as 

well. There is almost no aspect of life that has not been 

influenced by breakthroughs in computer science. 

Computer and communication technologies have al-

tered the way people live. Previously, if someone 

wanted to learn anything, they would go to a school and 

study directly under an instructor. It is now feasible to 
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attend classes and even get degrees without ever setting 

foot inside a school facility. Furthermore, non-degree 

learning, such as continuing education, test prep, and 

professional education, is now more accessible than 

ever thanks to new e-Learning and m-Learning technol-

ogies. Again, technical education is information about 

finer skills in life that provide pupils an advantage over 

mainstream schooling. Audio editing, video editing, 

voice modulation, recorded coddling, little program-

ming, and so on are fascinating skill sets that need a 

finer and more sophisticated knowledge.306 These skills 

are usually found in students who are artistically in-

clined or have a softer side to their academic persona, 

allowing them to experiment and explore rather than 

follow the rules and stay within the lines. Students are 

breaking free of traditional career options like that of a 

general school/college teacher, manager, accountant, 

banker, business executive, doctor, lawyer, and instead 

of trying to make a break for jobs that require far more 

technical knowledge in different trade like electrician, 

mechanics, welder, fridge/AC mechanics, mobile/TV 

mechanics, digital marketing, e-banker, mason-man, 

digital sound or video editing, etc.307 About one-third 

of students in bachelor’s degree programs change their 

college major at least once, with 1 out of every 10 stu-

dent changing majors multiple times. A key reason for 

this is a lack of hands-on career exploration opportuni-

ties during high school. Without career-focused educa-

tion, students don’t have a clear picture of what a future 

job might actually be like.308 When you make decisions 

with little information, you're more likely to have to 

change your mind later on. But career and technical ed-

ucation is based on the idea of giving kids those hands-

on chances with the clear goal of getting a job in mind. 

They get to learn about the field that goes with the 

course, get a feel for it, and do some work themselves. 

Only 54% of potential families are happy with their 

school's job study program, while almost 85% of fami-

lies whose kids are in job and Technical Education 

(CTE) programs are happy with it.309 The necessity and 

advantages of technical education and study has been 

given below. 

 Technical education encourages self-learning 

and independence. 

 It offers employment opportunities that are 

skill-based and distinction. 

 Technical education has various levels of stud-

ies and a lot of different degrees or certificates too. 

There are diploma levels, graduate degree levels, post-

graduate degree levels, research levels, and even spe-

cial industrial training institutes for technical education 

in the world. 
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 It offers specialized courses in different events 

in various technical fields. This is to adjust to the dif-

ferent sides of technological development and the fol-

lowing economic progress. 

 The standard of technical education is main-

tained around the world with the help of international 

level councils and universities. They generally deal 

with forming standards and norms and keeping them 

consistent. 

 Technical education is the knowledge and 

skills which can provide or assured sustainable income 

of human. These jobs pay well enough for individuals 

to live in society in comfortable manner. 

 Many students of technical education have 

started their own companies or small-scale businesses 

and have managed to provide job opportunities to other 

educated hands as well. 

 Technical education schemes do have brilliant 

opportunities for education, employment, and even in-

ternships for those who are new to the business or just 

want to try it out. 

 It is the important tools to create small/me-

dium entrepreneur. 

 Technical education can also promote lifelong 

learning, which is essential for keeping up with the lat-

est technologies and industry developments. This will 

allow individuals to stay current and relevant in their 

careers, and adapt to new technologies as they emerge. 

It can also provide a pathway for social mobility, 

allowing individuals to move up the socioeconomic 

ladder and achieve a higher standard of living. 

 Young student and children know their talents 

and strengths by that point in time. Many students/chil-

dren of technical education opt for jobs while others opt 

to attend international technical 

 All major industries in the modern world rely 

heavily on some form of data consumption or smart 

technology. This data could be about the clients, prod-

ucts, services or organizations. Being good at under-

standing multiple programs is a set of strong skills that 

won’t go wrong at all. Many jobs require written com-

munication. These often require people to explain 

things that are hard to understand.310 

 Good careers can be made out of technical ed-

ucation. An individual can also earn a respectable 

amount of money and status from a career in technical 

work or skill. A large chunk of this can be attributed to 

the modern world which is gaga over technology and 

the extremely rapid advancements that are made to it.311 

 Normally, technical schools/institutes have a 

curriculum tailored to a particular job assignment, 

while conventional universities involve more extended 

coursework before acquiring a certain profession’s 

skills. Technical schools/institutes are known to have 

309 https://cte.careertech.org/sites/default/files/Ad-

vanceCTE_CommResearchReport_042721.pdf, accessed on 

08 Sep 2023 
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tips, accessed on 12 Sep 2023 
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short courses with programs that can be finished within 

the year. Since there is less time to stay in college, vo-

cational graduates can immediately join the workforce. 

In traditional colleges/universities where their pro-

grams can last for two or more years, their cost of at-

tendance is undoubtedly expensive, and may even have 

huge loans by the time they graduate. 312 

 Students who attend technical schools/insti-

tutes will gain specialized education to develop a par-

ticular skill set required for their future job. The pro-

gram will involve several practical trainings before 

they can receive their certification. Unlike their 4-year 

counterparts, trade schools don’t need general educa-

tion subjects and are more focused on the abilities re-

quired for a particular profession. In universities, stu-

dents sometimes get frustrated and delayed when they 

take up general education such as history, foreign lan-

guages, or English.  

 Students who choose a trade school are almost 

always certain of the jobs they wish to pursue. These 

learners are determined to develop their skills and 

knowledge in particular areas. One of the main reasons 

students prefer to enroll in a trade school is its financial 

benefits. It is a lot cheaper than earning a degree from 

a university. Students can make huge savings since they 

have a shorter time in college and pay less for textbooks 

and miscellaneous expenses.  

 Technical and vocational institutions concen-

trate more on job-focused, hands-on education in a spe-

cific trade or skill. Students can maximize the high-tech 

facilities in the classroom, which usually are close 

enough to their future job site. The curriculum of tech-

nical schools develops the abilities utilized in the job 

site and not the lecture room. With trade school, its ob-

jective is plain and simple–teach skills and provide the 

experience needed to succeed in the student’s chosen 

job after graduation.313 

 As students go through their technical educa-

tion in an actual environment, they become involved in 

resources and concepts. Such methods intensively pre-

pare them for possible scenarios and problems they will 

encounter while working. Also, their hands-on training 

will teach them to work with their tools in an actual 

simulated environment. Students will learn practical 

safety from this administered but realistic learning en-

vironment. 

It is widely acknowledged that throughout the 

course of the previous century, formal education saw a 

significant increase in both significance and breadth, as 

an increasing number of students made the decision to 

pursue higher education in disciplines such as medi-

cine, engineering, and mathematics. A significant num-

ber of individuals pursued undergraduate and graduate 

degrees, subsequently obtaining lucrative professional 

positions in the white-collar sector. Currently, with the 

global shift towards equality, an increasing number of 

students are showing a preference for technical educa-

tion. This kind of education provides practical infor-
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mation and skills that are relevant to significant occu-

pations, while also fostering the development of self-

reliant individuals and entrepreneurs. Numerous world-

wide educational institutions are now providing oppor-

tunities for pupils to cultivate their technical abilities 

and nurture their innate capabilities, starting at the ele-

mentary level. Presently, students attending foreign 

schools located in major cities such as New York, Mos-

cow, Boston, Sydney, London, Delhi, Beijing, Abu 

Dhabi, Singapore, Malaysia, Hong Kong, Thailand, 

and others are required to make consequential choices 

on their professional paths prior to the culmination of 

their last year of high school, often referred to as the 

HSC or A level. This age seems to be rather early; 

nonetheless, it is often observed that children typically 

possess an awareness of their abilities and strengths 

throughout this developmental stage. It is noteworthy 

that a significant number of students pursuing technical 

education choose to pursue employment opportunities, 

while another group chooses to enroll at prestigious 

worldwide technical institutions such as Caltech and 

MIT, among others. Degree programs or certificate 

courses offered by local technical schools are compar-

atively more affordable than traditional four-year pro-

grams offered by institutions. The primary factor con-

tributing to this phenomenon is the comparatively short 

duration of technical training. In addition, these pro-

grams provide students the advantage of instantly en-

tering the job within their chosen field. Therefore, this 

kind of education provides advantages for a large num-

ber of young pupils. High schools that prioritize tech-

nical education often provide a greater breadth of career 

guidance to their pupils compared to those that empha-

size traditional academic topics. Typically, this in-

cludes a greater number of career counseling sessions, 

courses focused on skill enhancement, and increased 

availability of guidance from educators to students. Nu-

merous prestigious technical schools maintain affilia-

tions with higher education institutions and enterprises 

that consistently seek new talent for their technical de-

partments. It is well acknowledged that the progress of 

a country is contingent upon the efficient exploitation 

of both human and physical resources, which in turn re-

lies on the training and development of its workforce. 

Let us examine a nation such as Bangladesh. Bangla-

desh, being the country with the 8th biggest population 

globally, has a challenge in terms of the adequacy and 

significance of its technical workforce relative to its 

population size. Technical education primarily focuses 

on the cultivation and enhancement of practical skills. 

Skilled workers definitely increase productivity. 314 

Technical education and technological expertise 

play a crucial role in the nation's human resource devel-

opment. This form of education not only generates a 

skilled workforce but also boosts productivity and en-

hances the overall quality of life for the population. In 

the 21st century, amid the age of science and technol-

ogy, it is essential to produce qualified individuals ca-

pable of meeting the demands of our rapidly advancing 

314 https://abudhabi.globalindianschool.org/blog-details/the-

importance-of-technical-knowledge-in-the-modern-world, 

accessed on 13 Sep 2023 
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world. The link between a nation's technical or voca-

tional education system and its socio-economic pro-

gress is undeniable. In countries like Bangladesh, only 

about 30% of students pursue technical vocational ed-

ucation, a significantly low figure when compared to 

many developed and even some developing nations. To 

address this disparity, there is a pressing need to shift 

the mindset of both parents and students, encouraging 

them to prioritize technical education over general ed-

ucation. Currently, there are millions of educated 

young people in the country who are unemployed. This 

unemployment poses a considerable burden on the na-

tion and its society, leading to frustration among these 

youths. In some cases, this frustration escalates into 

criminal activities and substance abuse. The global de-

mand for skilled workers is on the rise, not only in de-

veloped countries but also in regions like the Middle 

East where a significant number of Bangladeshi work-

ers are employed in unskilled positions. It is imperative 

for nations to invest in technical education to meet this 

growing demand for skilled labor and ensure the future 

prosperity of their citizens.315 

Technical education enables individuals to obtain 

the necessary skills and information that are vital for 

the betterment of both society and business. The fast 

industrialization of Japan may be attributed to the col-

lection of technical skills, knowledge, and know-how, 

as well as its strong dedication to education, notably in 

the training of technical professionals. Technical edu-

cation plays a crucial role in enhancing analytical and 

functional capabilities, as well as improving efficiency, 

skills, knowledge, and profitability. These aspects are 

of utmost importance for the economic growth of any 

nation. Now we live in a century of technologies, where 

we found the application of technologies in every as-

pects of life. Technology has become an integral part of 

our everyday lives, to the extent that its absence may 

lead to a sense of unease and inconvenience. In Bang-

ladesh, a significant number of individuals pursue 

higher education; yet, they have challenges in securing 

employment opportunities due to a dearth of marketa-

ble skills and technical expertise. Technical education 

equips individuals with specialized knowledge and 

skills in a certain subject, enabling them to establish 

their own enterprises and achieve self-employment. 

Technical education has a crucial role in mitigating un-

employment by equipping individuals with specialized 

skills, therefore contributing to the overall economic 

progress of a nation. The advancement and economic 

development of any nation are contingent upon indus-

trialization. Technical education equips individuals 

with the necessary abilities to effectively operate and 

build industrial enterprises. Countries have the poten-

tial to significantly reduce their foreign currency ex-

penditures by possessing competence in technical 

knowledge and the necessary skills. In order to facili-

tate the development of a nation, it is essential to pro-

vide a wide range of educational programs that cater to 

diverse fields of study. This approach ensures a bal-

anced distribution of skilled professionals throughout 
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various sectors, enabling a significant portion of the 

population to contribute to the country's economic 

growth via their respective professions. The primary 

aims of technical education typically encompass the 

provision of instruction for the purpose of employment 

and occupation of the workforce, contributing to the 

sustainable development of the nation, equipping indi-

viduals with skills for income generation, fostering 

small business ventures and entrepreneurship, impart-

ing essential scientific knowledge to address environ-

mental challenges, cultivating a cadre of individuals ca-

pable of comprehending and adapting to emerging 

technologies, and facilitating economic growth through 

the cultivation of skilled human resources.316 

Technical education encourages workforce 

growth and provides individuals with skills that will 

help them to produce, develop, and establish industries 

across the nation. It also encourages rivalry among 

manufacturers of products and services, which leads to 

improved technology. Better technologies result in 

lower manufacturing costs and higher profits for entre-

preneurs. As a result, the entrepreneur may use this 

money to start a new firm or expand an existing facility 

or business. As a consequence, they create more jobs 

and produce more products and services, increasing the 

entrepreneur's profit. Investing such profits will expand 

both employment and output of products and services. 

This cycle will continue indefinitely. That is, those who 

work in society assist to better their economic situation 

and so contribute to the country's economic progress. 

Again, technical education contributes to the decrease 

of poverty and economic inequality in society. With in-

creasing economic disparity, the crime rate, rioting, vi-

olence, and robbery rise. Every nation should guarantee 

social fairness. Individuals with strong talent earn 

more, whereas those with little or no skill receive less. 

Technical education teaches individuals skills that 

serve to reduce economic disparity among people. As a 

result, in order to eliminate poverty and economic dis-

parity, the government must place a greater emphasis 

on technical education. Technical education educates 

people to become specialists in their fields, allowing 

them to create their own businesses or become self-em-

ployed, making society self-sufficient and entrepreneur 

countries self-sufficient. 

By giving people skills, training, and better tools, 

technical education also helps to make people more 

productive. When production goes up, resources are 

used more efficiently, resources aren't wasted, and the 

country makes more money. People can use the money 

to make things, and the country can grow and get better. 

It also saves the country's foreign cash by making the 

best use of its natural resources and people. Technical 

schooling also helps cut down on the number of people 

who need help. It also helps a lot of people work for 

themselves. It makes more people work in families and 

across the country. In the end, it raises people's living 

standards by giving them more money, which leads to 

the economic growth of a country. Technical education 

316 https://thefinancialexpress.com.bd/views/why-tech-

nical-education-is-imperative-1580483097, accessed on 

13 Sep 2023 
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is an important part of a country's social growth be-

cause it gives people the skills, information, attitudes, 

and ways of thinking that they need. The lack of tech-

nical education leads to unemployment, which makes 

people angry, which in turn raises the crime rate or drug 

abuse in society and slows down social progress. In re-

ality, technical schooling gives people skills that make 

them useful or self-sufficient. The job situation changes 

all the time these days. People who are working now 

are being thrown out of the market because the demand 

for their skills is always changing. To keep up with 

these changes, everyone had to keep their knowledge 

and skills up to date by training and learning new skills. 

As you can see, technical schooling is a great way to 

keep society healthy. Sustainable development is 

growth that will last for many generations and be useful 

for a very long time. People's wants must be met for 

sustainable growth to happen. This means that people 

can have a better quality of life without sacrificing their 

future. Sustainable growth is made up of three main 

parts. Social sustainable development means it must 

maintain adequate health, education and other services. 

It must maintain equality of gender, equal opportunity 

and distribution, participation and accountability in 

politics.  

 An environmentally sustainable system must 

maintain bio-diversity, avoids over exploitation of con-

ventional resources, maintain and protect environment, 

maintain stability of natural resources and atmosphere.  

 An economically sustainable system must pro-

duce goods and services continuously, maintain exter-

nal and government debts to manageable extents, and 

avoid things that disturb balance in sector which can 

leads to damage in agricultural and industrial produc-

tion.  

Technical education prepares students for careers 

in a variety of professions and sectors, many of which 

are in great demand. Individuals may remain competi-

tive in their areas by staying up to speed with the newest 

technology and industry advancements via technical 

education. Individuals with technical skills may help 

sectors and businesses thrive, resulting in job creation 

and higher production. Individuals from low-income 

households or impoverished areas might benefit from 

technical education by acquiring the skills and 

knowledge required to acquire better-paying employ-

ment and enhance their quality of life. Technical edu-

cation programs should be tailored to the specific needs 

of disadvantaged communities, such as offering pro-

grams relevant to the community's prevalent industries 

and providing training and support for individuals who 

may lack basic education or have limited English pro-

ficiency. In addition to offering technical education, it 

is critical to concentrate on the entire development of 

disadvantaged communities by providing access to 

healthcare, housing, and other types of assistance, all of 

which may contribute to the creation of a stable and 

supportive environment in which people can flourish. 

Indeed, technical education may assist to reduce the 

consequences of automation by equipping people with 

new skills and knowledge that will be in high demand 

in the future. As technology advances and many occu-

pations become more automated, it is becoming more 

vital for people to have a varied range of talents that are 

not confined to a single profession or business. Tech-

nical education programs that concentrate on delivering 

transferable skills across sectors might help students be 

more adaptable to work market changes. 

People in the future workforce will need both tech-

nical and non-technical skills, and people with a good 

mix of both will be in high demand. People can learn 

the technical skills they'll need in the future while also 

improving their problem-solving, "soft skills," and 

other important skills through technical schooling. 

Technologists and engineers come up with new ideas 

and work on making products that help people. For a 

country's economy to grow, it needs new technologies, 

better technologies, new ideas, creative thought, skills, 

and trained skilled workers. The creation of new items 

creates job opportunities. When more people are work-

ing, they have more money to spend on things like 

health care and schooling, which is good for the nation's 

social and economic growth. When people get the right 

education, they can easily understand, become more 

polite, and move forward. Getting educated gives you 

skills and makes life better. If everyone in the country 

went to school, it would grow. When creating a prod-

uct, we need to think about how to make the best use of 

resources by protecting the earth and making sure that 

resources are always available. Technologists and en-

gineers are very important to sustainable development 

because they help solve problems like pollution, popu-

lation growth, running out of natural resources, finding 

the right tools, and so on. Technologists and engineers 

today think about how their work affects people, the 

economy, and the world. People are drastically chang-

ing natural resources in order to meet the wants of so-

ciety. This makes it very hard to balance the needs of 

people with the needs of the world ecosystem. Technol-

ogists and engineers play a big part in making sure that 

society's needs, health, and well-being are met with lit-

tle to no waste of resources, all while protecting the 

earth and making sure that resources last. In the end, 

technical schooling is necessary for any country to 

grow its economy and stay developed. Technical 

schooling can help lower unemployment, save money 

on foreign exchange, fight poverty, and level the play-

ing field for everyone. It teaches people the skills they 

need to be good, responsible members of a country. 

Making the best use of a country's natural resources is 

important for its growth. Productivity is a measure of 

how well people are living and how much a country has 

grown. A country with a high production score makes 

better use of its natural resources and can do better eco-

nomically. To turn a country's natural resources into 

useful goods, it needs skilled workers, and technical 

schooling is the best way to get those workers. As a re-

sult, a country can only grow and succeed in the long 

term if its expert and skilled workers can be hired by 

other countries and even by sending money back to the 

country as income. 

Conclusion 
We live in a digital and smart era, and digitization 

and smart technology have permeated practically every 
area of our lives. It has become a part of our daily lives. 
Digital and smart technologies are also becoming at-
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tractive areas of study. This will also serve as a distrac-
tion from the monotony of the classroom, books, and 
notes. Use software, videos, e-learning books, audio 
books, podcasts, and other media to educate and expand 
the knowledge of children and young pupils. The inter-
net has also provided us with tools that allow students 
to attend online classes and take quizzes, exams, and 
worksheets. This whole experience has been both en-
lightening and satisfying. Parents may urge their chil-
dren to utilize their mobile devices and computers to 
study instead of spending lengthy hours playing video 
games. Visual and auditory aids are one of the several 
methods in which a youngster may study and expand 
their knowledge. These auditory and visual modalities 
make learning considerably more engaging and novel. 
In reality, technology is creating new avenues for to-
day's students to study. There are three types of intelli-
gence that we observe in children today: emotional in-
telligence, creative intelligence, and instructional intel-
ligence. The conventional classroom atmosphere, 
which favors lecture-based courses, favors the latter 
choice. Standardized exams and comparable rating sys-
tems do the same thing. When kids have access to tech-
nology as we have today, individuals who flourish out-
side of the traditional learning environment may still 
reach their full potential. Technology enables young-
sters to express their curiosity in a variety of ways. Be-
cause they have access to technology, they can attempt 
new activities without fear of being humiliated. It ena-
bles pupils to work via trial and error as they see fit, 
allowing them to learn more successfully. Technology 
enables and provides students with convenient access 
to data and research resources from a single place. It 
enables a student to get all of the materials they need 
for a project from a single source. Instead of wasting 
time looking for something particular or waiting for 
their library to order it, students may use Google or an-
other search engine to obtain their supporting resources 
and information.  

The education field has always been the last to 
make big changes, sticking to old ways of teaching and 
technology. But as schools become more digital and 
use smart technology, teachers are adding new, more 
advanced features. Over time, students are becoming 
less interested in traditional ways of teaching and more 
interested in eLearning and digital change. Our whole 
school system will move forward as more and more 
digital and smart trends take hold. Besides money prob-
lems, education has other resource problems as well. As 
we all know, school days are limited, and teaching time 
is very valuable. Many students around the world spend 
more time in school than students in the US, Japan, and 
Germany. However, students in these countries usually 
spend less time in school. New developments in testing 
technology might be good for both teachers and stu-
dents. That way, teachers won't know if their students 
have understood the lesson and lawmakers won't know 
if their changes have worked. Since the optical scan an-
swer sheet was first made fifty years ago, assessment 
technology hasn't changed much, if at all. New tools for 
testing can help lower the cost of testing, and some of 
them let tests be given accurately in real time. Thanks 
to improvements in tests, students can be graded in a 
setting with low risks. Students who know about the 
newest technology advances will be able to learn more 

about many subjects and gain new skills they can use in 
the future. Also, these students will have a better chance 
of getting a job because they will know a lot about the 
newest trends in many fields. They will also be able to 
help modern businesses and organizations become 
more efficient thanks to their smart knowledge and 
skills. 

Technical education plays a crucial role in mitigat-
ing the skills gap within the labor market, as it equips 
people with the requisite expertise and understanding 
to effectively address the diverse requirements of vari-
ous sectors, services, and industries. Technical educa-
tion has the potential to provide students with the nec-
essary skills and knowledge required to initiate entre-
preneurial endeavors, therefore fostering economic 
growth and facilitating the generation of employment 
opportunities. Acquiring new skills and information 
that are anticipated to be in high demand in the future 
might assist people in reducing the consequences of au-
tomation. The inclusion of technical education may ef-
fectively facilitate the cultivation of lifelong learning, a 
crucial component in remaining abreast of contempo-
rary technology and advancements within the industrial 
sector. Ensuring the accessibility and affordability of 
technical education for persons hailing from underpriv-
ileged areas is essential. This may be achieved via the 
provision of financial assistance, scholarships, and 
many other types of support. Technical education pro-
grams often include practical projects and real-world 
problem-solving exercises, enabling students to effec-
tively utilize their technical abilities in addressing tan-
gible global challenges. Therefore, it is imperative that 
these programs be intentionally crafted to foster inclu-
sivity and cultural sensitivity, so guaranteeing a sense 
of acceptance and assistance for those hailing from 
marginalized areas. These programs need to provide 
supplementary assistance to students outside of the tra-
ditional classroom setting, including services such as 
career counseling, job placement assistance, mentoring 
initiatives, and similar provisions. In the contemporary 
economy, acquiring skills and knowledge is of utmost 
importance as it equips people with the necessary tools 
to thrive in a society characterized by fast change and 
technological advancement. The aforementioned factor 
assumes a crucial function in stimulating economic ex-
pansion and advancement, facilitating the reduction of 
skill disparities within the labor market, and enabling 
persons from marginalized backgrounds to gain agency 
and autonomy. Ensuring accessibility, affordability, 
and inclusivity of technical education is crucial in order 
to provide equal opportunities for all individuals to ac-
cess and excel in such educational pursuits. The tech-
nology in question has significant potential for both 
personal and professional advancement, playing a cru-
cial role in the overall progress and maturation of soci-
ety. Advanced technology, such as digital and smart 
technologies, has both advantages and disadvantages in 
the field of education. However, it is important to 
acknowledge that these limits are inevitable and should 
not be disregarded. In the next years, technical educa-
tion is expected to have a crucial role in fostering both 
individual and national economic growth. 

 

 

  


