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Abstract 

Much time, money, and attention has been given to the issue of technology in the K-12 classroom. In addition, 
there is an ever-expanding interest in preparing students for success in a transforming, technology-rich world. In 
the 21st century technology and education must work together to secure the future for students and society. 
Society in the 21st century is knowledge-based; learning is critical as knowledge resiliency continually becomes 
important for survival in the rapidly changing environment. The need for changing traditional approaches to 
education from the acquisition of short-term skills to proactive programs that infuses technology into the 
learning are of utmost importance as educators prepare students for the 21st century.  
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1. Introduction 

Albert Einstein once remarked that the world seems to be characterized by a proliferation of means and a 
confusion of goals (Einstein, 1950). If this can be said of the world in general, it certainly can be said of the 
world of K12 education (Goldin & Katz, 2018). The age of technology and the information society are sweeping 
educators towards a future dependent upon knowing how to function in this new world. Education in the United 
States and around the world is reshaped daily with new technologies (An & Mindrila, 2020). The use of 21st 
century technology in education is crucial as educators attempt to prepare 21st century students for future jobs in 
a globally competitive and interactive digital workplace (Bocanet & Fleseriu, 2020). Using information and 
communication technologies (ICT) is a 21st-century skill that will continue to be in great demand (Erkulova, 
Samandarov, Samandarova, 2020).  

Educators have historically been dispensers of information; however, in the current educational framework the 
exact opposite should be true—educators should be facilitators of knowledge acquisition. The need for changing 
traditional methods of education from reactionary approaches and the acquisition of short-term skills to proactive 
programs that necessitate life-long learning attitudes is of paramount importance as schools prepare students for 
the 21st century (Crompton, Burke, & Gregory, 2017). Therefore, an examination of the uses of technology by 
teachers in the K12 classroom is essential and important to educators and decision makers 

2. The Information Age 

The world is now in an information age, an age when knowledge doubles in little more than a year, and in an age 
when education's future will be determined by how well educators assimilate and use the new information 
(Harvey & Marlatt, 2020). Many educators continue to operate from a traditional system of existing pedagogy, 
the dispensing of information. Advocates of educational change promote the need for a learning environment 
that prepares students to deal with changes as they occur, and optimistically, to help create needed changes 
(Heflin, Shewmaker, & Nguyen, 2017). Some have suggested that the key to long-term success is resiliency, not 
sustainability. To address these concerns, many educators have turned to technology as a tool for increasing 
student achievement (Bibi & Nawaz, 2020). 

During the next decade, technical innovations will continue to alter the skills and knowledge needed to succeed 
in the workplace and society. Preparing technically educated and skilled individuals is of great economic 
importance to the world and requires significant attention from educators, policy-makers and employers (Brown 
& Green, 2018). To keep pace with technological development, educators must assume a leadership role in 
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optimizing the use of instructional technology. The leadership role should articulate the responsibility for 
technology not only for transferring knowledge but also for transforming learning. The need for technology 
integration has some asking whether the curriculum is driving technology usage, or is technology driving the 
curriculum (Rizk, 2020)?  

Education provides students with the knowledge and skills necessary to function in society. Now that society has 
assumed a global focus, supported by technology, education institutions are asked to offer the highest quality 
education, especially technology literacy, to a widely diverse audience at a cost that can be supported by 
government (Orta, 2019). Educators should recognize the importance of incorporating technology into the 
delivery of instruction so that graduates can possess the skills required by a global, technical, information society 
(Vidal, 2020).  

Throughout the world, educators are attempting to determine the impact of technology (Ghavofelr & Rosdy, 
2015). Standards for the utilization of technology in schools have been outlined by national organizations and 
accrediting agencies; educators are attempting to thrive and survive with the most current technologies as the 
increased development and application of technology has become a sociological phenomenon. However, the 
integration of technology for instructional uses has created a schizophrenic atmosphere for educators. Select, 
evaluate, implement, and be held accountable. What is the new technology challenge of the month (Howard & 
Mozejko, 2015)? 

Educational leaders and teachers are subjected to immense social, political and accountability pressures to 
improve educational opportunities for all students (Lynch, Ardito, & Amendola, 2020). Curriculum reform, 
strengthening faculty qualifications, and increasing productivity are highly visible aspects of the current 
educational reality (Grimus, 2020). However, one of the most precious resources--time--must be conserved and 
managed to permit the efficient operation of educational institutions to improve educational results, particularly 
with regard to learning opportunities for students (Kolb, 2017). Technology assists teachers to utilize time more 
effectively and efficiently to increase additional learning opportunities for students. The availability of more 
effective and efficient computer systems means automation is reaching a point where more time is available for 
instructional concerns (Hall & Trespalacios, 2019).  

3. The Infusion of Technology 

In recent years, evolving technologies have revolutionized teaching, creating a constantly changing environment 
for teachers. For example, educational technology can provide struggling, special needs, and non-English 
language students greater opportunities for success (Matsumoto, Shibata & Hattori, 2020). Schools must no 
longer simply teach computer skills; digital technology must be embedded in the process of education, such that 
education itself is technologically mediated across the curriculum as a matter of necessity (Loyless & Shaw, 
2020). There is also an increasing tendency to use digital technologies for teaching and learning, monitoring, 
assessment, and recording purposes. The innovation of software being used in schools is shifting to ideas of 
adaptive curriculum based on personalized learning and continuous assessment (Olah, 2019). 

The infusion of technology into educational practice created a paradigm shift within the educational system 
because the changes occurring within society drive technology use. The shift in learning is driven by 
technologies that rapidly became an integral part of society, which can empower the needs of the new 
generations of learners (Taber, 2017). For a significant change to be successful, like the introduction of 
technology into schools, educators must lead the way, regardless of mandates (Ames, 2017). Viewed broadly, 
technology can become a tool to revolutionize information processing, instructional delivery, and knowledge 
acquisition through teaching and learning (Razali, 2019).  

Technology makes the business of education more complicated, competitive and comprehensive. Progressive 
technology management has been adopted in many schools as technology applications may be the only means by 
which both educational administrators and faculty manage the sheer volume of information necessary for success 
in today’s technological environment. Technological changes are occurring at such an accelerating rate that the 
production of knowledge makes technology integration essential (Atman Uslu & Usluel, 2019).  

4. Helping Teachers to Use Technology 

Technology, like all innovations, is only as efficient and effective as the person who uses it. Educators are 
teaching children how to live successfully in a future that is increasingly ambiguous and fast-paced. That is a 
formidable task for every teacher, but especially today for a teacher who may not be comfortable in the quickly 
changing world of technology (Carver, 2016). Today teachers are asked to make a paradigm shift; they are asked 
to teach students to think, but instead of imparting knowledge they now must help students understand where 
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and how to find knowledge (DeCoito & Richardson, 2018). Advancing and developing strong technical aptitudes 
with instructional technology can be a challenge for educators who are confronting a fast and indelible change to 
the technological tools they are expected to utilize for classroom instruction (Safitry, Mantoro, Ayu, Mayumi, 
Dewanti, & Azmeela, 2015). 

The reason is easily seen in the proliferation of knowledge so evident in this technological world. Teachers 
cannot keep up with everything in any field of knowledge (Mulyati, 2019). What was once learned as important 
today may be just a minor piece of knowledge tomorrow. Finding information as needed is as important, or more 
important, than knowing facts that may be obsolete in a short amount of time (Zinger, Tate, & Warschauer, 2018). 
Exposing students to the wealth of information sources becomes the job of the teacher and that knowledge is 
available through the technology of today’s world, particularly through the Internet (Semerci & Aydin, 2018). 
Therefore, it becomes critical for teachers to understand the technology in order to use it in their classrooms and 
to make it available to their students (Thomas, 2020). There is indeed a proliferation of means. 

5. Technology and Student Learning 

Technology is becoming more deeply integrated into school curricula creating learning and innovation that 
empowers educators to enhance student learning through the infusion of contemporary technologies and digital 
learning (Filipe Matos, Pedro, & Piedale, 2019). Technology is impacting student learning positively. Computers 
and all the technological innovations that are at an educator’s disposal are just tools to help educators and 
students find and analyze information. These tools will be important to learning, not just because they are so 
prevalent, but because they can provide service to education and students (Harper, 2018). To use these tools 
appropriately, educators must move away from a "cookbook mentality" to a position of having a foundation in 
knowledge application. Technology is anticipated to play a key role in transforming education and training 
towards supporting deeper, higher-order learning (Howard, Chan, Mozejko & Caputi, 2015). Educators must 
prepare students to be able to find the information they need, the knowledge about how to critically analyze what 
they find rather than simply to regurgitate facts (Anas, 2019).  

Technology should not be an end for education; it should be the means to achieve the goals of education. This 
requires educators to use technology as a learning tool, to assist the learner with the task of learning (Belnap & 
Parrott, 2020). Thus technology has the ability to transform the way educators teach in the coming decades and 
the way students learn. Drucker (1993) suggested that educators can learn lessons from an earlier technological 
revolution – the printed book. The lessons: 

1. That embracing the new technology of learning and teaching is a prerequisite for national and culture 
success---and equally for economic competitiveness.  

2.  Technology itself matters less than the change which it triggers in substance, content and focus of schooling 
and school. (p. 194-195) 

To be successful in a technology driven environment, educators must develop applications using technology to 
assist in the learning tasks of students (McKnight, O’Malley, Ruzic, Horsley, Franey, & Bassett, 2016). 
Obviously, the complexity and the utilization of these applications will vary depending upon the expertise of the 
user. Students who live in the 21st century need to know how to learn and technology can provide a valuable key 
(Leneway, 2018). If educators merely train students and give them a bag of tricks or skills, those skills may very 
well be outdated in six months given the rapid development of technology (Kennedy & Ferdig, 2018).  

What educators should be providing is experience in how to learn and helping students develop learning attitudes 
and attributes. If, in fact, employees learn most of what they know on the job, why should educators concentrate 
their attention on the acquisition of skills? Educators can effectively and efficiently give students the 
opportunities and knowledge about how to learn on the job and throughout life (Gane, Zaidi, & Pellegrino, 2018). 
Education needs to shift from the acquisition of skills so prevalent in today’s schools to a true learning mentality, 
to understand the complexities of current society and education’s vital role in creating new learning opportunities. 
Technology can be an invaluable tool for student learning and instructional expertise for teachers is crucial 
(Sahoo, 2019). 

Motivating student learning through technological resources for learning requires teachers to develop and use 
technological applications to assist in the learning tasks of students (Humble, Mozelius, & Sallvin, 2019). The 
goal should be to find ways for technology to make teaching and learning more efficient and effective, not more 
complicated. A change in perspective, strength and usage of current and futuristic technologies seems to be 
inevitable (Tingir, Cavlazoglu, Caliskan, Koklu, & Intepe-Tingir, 2017). 

One of the acknowledged difficulties, however, is the need to provide appropriate professional development 
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opportunities for teachers to become familiar with new technologies and learning applications inherent in 
technologies (Ibieta, Hinostroza, Labbe, & Claro, 2017). Obtaining proper training is critical in teacher 
acceptance of technology learning because advancement in technology does not necessarily lead to effective 
teaching without teacher involvement. The best teaching practices depend on creative, well-informed instructors 
(Lawrence, Saran, Johnson, & Lafontant, 2020). Teachers can become overwhelmed by the complexities of 
learning how to use technology effectively while at the same time trying to teach students the same skills. 
Second, teachers need guidance in formulating critical approaches that fit both the environment and needs of 
their schools (Mouza, 2019).  

Digital technology has transformed learning and will continue to alter the design and delivery of instruction so 
teacher’s learning of technology mediated instruction must involve continued professional development. Thus, 
the focus needs to be on flexibility, learning and development of new knowledge instead of specific solutions 
(Hall, Uribe-Florez, & Rice, 2019). As information and communications technology continue to grow 
exponentially, educators feel constant pressures to adopt and maintain up-to-date technology competencies and 
simultaneously fight a never-ending battle against technology obsolescence (Sadaf, 2019).  

6. Opponents of Technology 

If the proliferation of technology means presents challenges, the other part of Einstein’s statement is equally 
challenging, for there is indeed a confusion of goals prevalent in the world of K12 education. The rapid 
introduction of technology demands that teachers know and be able to use technology. Yet, that introduction is 
meeting resistance from some educators who cannot or do not want to adjust to the new reality of teaching (Hur, 
Shannon, & Wolf, 2016).  

In a real sense the past is meeting the future and many educators are being dragged into this new century instead 
of leading the way. Inquiry into the learning process, cognitive as well as affective, is a growing concern for 
education (Schuetz, Biancarosa, & Goode, 2018). Some critics of public education argue that educators have 
done little to learn about teaching and learning; the instructional mode has scarcely changed over the past 50 
years. The resources allocated to educational innovation are usually minuscule or non-existent and, in most cases, 
reduced funding is the flavor of the month. 

There are two strong potential arguments against technology utilization in schools. The first is that technology 
will not save schools or teachers. Technology can be a positive but if a school does nothing else to improve 
instruction except provide infrastructure then educational experiences will not improve for students (Selwyn, 
2016). Therefore, many teachers may still hold negative attitudes about the many different ideas and new 
modalities that districts are mandating them to deliver using new technological tools (Hsu, 2016). Improving 
instruction takes planning first and foremost so that everyone is working toward the same goal. Only then can 
technological innovations make positive differences in the classrooms. 

The other argument concerns the effectiveness of the inclusion of technology. Despite years of integrating 
technology in education, there is still no way to measure that effectiveness. The impact of technology on the 
academic progress of the student is an unknown. While teachers can anecdotally note that students are “turned on” 
by the technology, and that they are involved in their learning, teachers cannot with certainty show that learning 
has increased because of the technology. Perhaps with more time to study the impact, technology can be shown 
to improve learning, but for now the effectiveness is only assumed, not proven (Davies, Nyland, Bodily, 
Chapman, Jones, & Young, 2017). 

Many teachers claim to use technology in the classroom; however, according to Elstad and Christophersen 
(2017), 56% of students in a secondary class setting reported that their teachers did not know how to use the 
technology. Although many teachers do use some technology during the instructional day, much of the 
technology remains underutilized. Significant resources have been invested to integrate instructional technology; 
empirical evidence on the effect of technology on student outcomes is mixed (Fazal & Bryant, 2019).  

7. Technology Accountability 

Accountability has been a concern for educators for as long as schools have existed; however, only recently has 
technology become a focus for accountability. Society is tied inextricably to education and education appears to 
be functionally coupled with technology. Like all governmental institutions, schools are accountable for their 
performance to the public (Delgado, Wardlow, McKnight, & O’Malley, 2015). What is accountability? It is being 
responsible for the fulfillment of obligations – liable for being called to account for actions in the discharge of 
duties. Fulfilling the public's high expectations in the delivery of education is the key to public trust and 
confidence in schools. If the public perceives there is prompt, accurate, accessible, cost-effective, and fair service, 
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public trust and confidence will be high and the school’s absolutely critical role in society will be enhanced. And 
here technology has a vital role to play as more of society is “tuned in to technology” and expects the same from 
educators and schools (White & Johnson, 2018). 

The long-range purpose of accountability is to enhance productivity. Productivity is measured today by student 
performance. Internationally schools have been subjected to externally driven demands for accountability that 
have not proven to be effective. Often these demands have pressured educators to make decisions that have little 
or no application in the real world. Irrespective of the ineffectiveness, numerous countries have advocated strong 
external accountability without understanding the low organizational capacity of the educational instructions to 
deliver critical productivity (Dexter & Richardson, 2020). The size of the continued accountability movement 
indicates that the survival of public education may very well hinge on the ability of educators to demonstrate 
productivity and accountability in a chaotic marketplace that is driven by technology; therefore, the utilization of 
technology in instruction helps give schools the evidence needed to make substantial changes to enhance 
productivity of the students and demonstrate accountability (Johnson, 2020).  

8. What Is an Educator to Do? 

With the growing push to implement innovative technologies in today's classroom, the prospect of digital 
learning has moved education into uncharted territory, creating dynamic learning experiences for students 
learning that is adaptive, personalized, and continuous is shown to produce significant results in both learner 
achievement and enjoyment of the learning process (Nikolopoulou, 2020).  

Educators are attempting to survive a sociological phenomenon, the increased utilization and application of 
technology. When considering technology, knowledge is the center, the human is the soul and the information 
technology is just an auxiliary tool. As technical capabilities continue to increase, costs continue to decline, and 
educators improve their abilities to utilize the new technology tools, a new era of knowledge utilization appears 
imminent. In the wake of this increased technology all schools inherently store, access, and deliver knowledge in 
some manner (Bond & Bedenlier, 2019). The question is what value is added to the products and services they 
deliver by the effective use of that knowledge capital through the use of technology, particularly when used in 
instructional delivery? Technology has a long and interesting history in schools, but never have the requirements 
for implementation and utilization been so great.  

Education is becoming increasingly complex and it is facing unprecedented challenges. Managing changes in the 
field of education and improving it further is one of the most complex tasks of educators. Educators need to 
develop new processes and systems that will promote and encourage quality learning. Today, the education 
system must meet new standards of quality that are being demanded by an increasingly technological and diverse 
society. Like business and industry, educators are discovering that the old ways do not work, and that innovation 
is essential (Wilson, 2020).  

The reaction of educators to technology should address five points. First, educators need to understand 
technology. All technology is not useful and beneficial; likewise, all technology is not useless. Educators must 
create and increase knowledge efficiency to enhance the organization and student learning by sharing knowledge 
derived from data and information generated in the school. This dissemination of knowledge will create the 
discovery and application of new knowledge to improve student success (Lindqvist, 2019).  

Second, educators should use the strengths and abilities of others. They should find other educators or 
educational leaders who may know about the instructional applications of technology. Technology should not be 
feared but used, and teachers should make use of the capabilities of others who have knowledge about how to 
use technology. Perhaps the least obvious but potentially most important consequence of introducing technology 
is the change it will bring to the way faculty members do their work. But more significant will be the impact on 
the independence and autonomy of faculty members. There will be a greater need for teamwork, planning, and 
training, and at least in the short-term the use of technology is likely to require that much more time be spent and 
attention paid to teaching-related activities than has been the custom. Technology capability is much more to do 
with an approach to learning and working than simply a set of technological skills (Han, Han, & Shin, 2019). 

Third, technology should not be feared. Technology will not replace schools or teachers, only enhance them, but 
that will only occur when educators become less defensive and make plans to reinvent themselves and their 
schools. It is easy to recognize that educators should be focused on using information to obtain and disseminate 
knowledge to make quality instructional decisions, and not using isolated data. Schools are in a time of 
emergence when the best advice is to observe and to be sensitive to areas from which change is emerging. 
Periods of emergence are characterized by hype, hope, uncertainty, fear, risks, and opportunities; such should be 
the anticipation of teachers using technology for instruction (Georgiou & Ioannou, 2019). 
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Fourth, promote technology. Educators should demonstrate their commitment to technology use by their personal 
use of technology. They should also promote the effective and efficient use of technology with other faculty, staff, 
students and the community. The goal of educators should be to bring about change in their environments, from 
teaching facts to teaching how to learn. The educators who possess the capabilities to produce change should 
have a repertoire of possible actions they can perform in order to promote knowledge, to produce the desired 
results within the organization and to create a culture conducive for improvement of student teaching (Segal & 
Heath, 2020).  

Fifth, evaluate technology. Educators have historically failed to evaluate innovations in schools, which often 
leads to antiquated and misguided decisions and less than efficient use. As schools become increasingly aligned 
through standards, assessments and other measures, providing information about whether students are being 
successful in transitioning between education levels becomes critical. Longitudinal data on student courses and 
grades test scores and remediation rates also can serve as indicators of student learning. Evaluating the 
contribution of technology to learning is a critical key to success (Tondeur, van Braak, Ertmer, 
Ottenbreit-Leftwich, 2017). 

9. Implications 

Technology is often viewed as hard-ware or soft-ware, but it is also a philosophy for improving learning. 
Without knowledge about technology and the use of technology students will be at a major disadvantage in the 
future.  

10. Conclusions 

(1) Technology is reshaping teaching and learning. 

(2) Personalizing instructional delivery through the strategic use of technology is a key part of teaching and 
learning.  

(3) The primary goal of schools is to increase learning for each student; therefore, it is imperative that effective 
resources are utilized appropriately to aid teachers in meeting the educational needs of all students despite 
the wide variations of students that can exist in a single classroom.  

(4) Being adaptable in a dynamic world, knowing how to ‘learn how to learn,’ will be one of the most 
important assets any educator can have to be successful in the application and utilization of technology for 
enhanced student learning.  

(5) New techniques and procedures for evaluating technology use in teaching and learning are continually 
improving. 
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