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Innovative Technologies in Education
Although at a slow pace, education has embraced technology from the beginning. Technologies which were considered innovative in their time such as blackboards, whiteboards, and projectors continue to dominate education. Considering the improvements that these technologies have made to the learning process, the recent upsurge of computer-based technologies is set to transform the education system once it is fully integrated. The large scope of computer-based technology means that its incorporation into education will have positive effects on every level, including preschool, primary and secondary, and higher education. Through these technologies, learning will be made more attractive, interactive and fun. Additionally, students will learn to work in teams while feeding their creative minds from the vast content available over online platforms. Moreover, physical institutions will be decongested, improving the security of students by reducing cases of insecurity and instances of bullying. With regard to the actual education, technology is set to increase the quantity and quality by increasing access and overhauling the learning process. Recent innovations have made available a variety of technologies that can be useful to education. The technologies range from simple gadgets and devices to sophisticated systems designed to achieve specific learning outcomes. E-learning is an example of such a system as it facilitates remote learning while maintaining the elements of a physical classroom. However, despite these benefits, a section of the public believes that technology does not benefit education. According to them, the systems are too costly and lacks evidence to corroborate how it improves education in the first place. Therefore, the paper will attempt to justify the reasons behind using innovative technologies to in education by providing the background as to how innovations have transformed education in the past, the institutions set to benefit, evaluating the types of technologies available and discussing the advantages and disadvantages of fusing education and technology.   
Background
The quest to optimize learning with the aim of helping children acquire more accurate knowledge easier and faster at lower costs is as old as education itself. Therefore, the introduction of virtually every tool in the classroom was meant to serve this particular purpose. Initially, abacuses were used to simplify counting tasks, whereas blackboards and writing slates aided to display texts and drawings. Eventually, pamphlets and books were introduced due to their mobility since they could be carried from one place to another and exchanged from one person to the next. Their effectiveness and efficiency have rendered them integral features in education until now. As technology continued to evolve, their production and circulation increased. Machines capable of duplicating books and pamphlets were invented at the beginning of the twentieth century, increasing the number of available copies. As a result, students had broader access to material both in the classroom and at home. More technological developments that ended up benefiting education were achieved during the twentieth century. For example, the first use of media and machines for educational reasons can be traced back to this groundbreaking century. During this time, educational films were used to instruct students, while machines developed by Sidney Pressey helped to teach (Goldin & Katz, 2007). In the middle of the century, the slide projector was invented. The technology was embraced and adopted by learning institutions, explaining its wide usage by mid-20th century. The next and arguably most important piece of technology to be integrated into the education system was the computer. Computers were brought in to assist in the teaching of spelling and arithmetic in elementary schools. In turn, this gave birth to online education, with the first classes taking place at the University of Illinois in 1960 using linked computers since the internet was yet to be created. After the creation of the internet, the Electronic University network offered the first official online course in the year 1986 using 64 commodore computers. However, the interaction between teachers and learners or among learners themselves became possible much later, after the development of Computer Assisted Learning. Another milestone in online learning was achieved in 2002 when (Massachusetts Institute of Technology (MIT) offered the first free virtual classes. Towards the decade ending in the year 2010, close to six million students had been enrolled in one or more online class. Today, the number is much higher as one in three students at the college complete at least one online course before they graduate. In some institutions, online courses are used more than physical classes. To this effect, the majority of students pursuing their degrees in such institutions (up to 80%) end up attending two-thirds of their classes online and the remaining one-third physically. In addition, out of the 5.8 million students who took online courses in the year 2014, more than half took all of their classes online while the other half took only some of the classes (Goldin & Katz, 2007). The statistics provided show an upward trend in the adoption of online classes the world over. 
The wide adoption of technology by educational institutions as well as influence by notable individuals in fields related to education contributed to its increased integration. For instance, in the book titled Deschooling Society, the renown philosopher, and social critic, Ivan Illich foreshadowed the current format of online learning. Published in 1971, the book shared the visions of a system enabling people to acquire the knowledge they needed through the "learning webs" which are categorized by topic (Casey, 2008). At around the same time, various learning institutions had also begun to pay special focus to technology. For example, the New Jersey Institute of Technology represented by experts Murray Turoff and Starr Roxanne Hiltz and Canada's University of Guelph made significant contributions to computer-based learning. In the UK, Council of Educational Technology promoted using education-base technological advancements.
Joint efforts between governments, educational institutions and individuals alike facilitated the availability and access of educational content over the internet by mid-1980s (Casey, 2008). During this time, communication was increasingly becoming digitized allowing the networking of education. Therefore, learning institutions started to leverage these advancements to their benefit, leading to the emergence of distance learning. However, the technology was only able to facilitate the transfer of information through the computers linked in the network, making it limited to some extent. The development of Videoconferencing, therefore, revolutionized online learning as it facilitated interactions, leading to further developments to its current state. Since then, the internet has been heavily used to deliver learning through interactive online training, online discussions by students and actual distance learning. The introduction of the World Wide Web during the early 1990’s further augmented its adoption, as educators were able to develop systems based on the concept of virtual reality to present course material in the form of texts and other relevant objects which enabled them to provide students with interactive sets of instructions. As a result, the inaugural online high school was established in 1994. Improved technologies such as the webcam coupled with faster internet speeds transformed online communications, and in turn virtual learning. This foreshadowed a substantial rise in the number of students who were enrolled in the distance educational programs at the K-12 level by an impressive 65% between the years 2002 and 2000 (Culp, Honey & Mandinach, 2005). Students were attracted to this new learning platform by the increased flexibility and improved student-teacher communication.
Once the educational potential of online learning was determined, it became internationally accepted. The Council of Europe was among the first international organizations to cosign e-learning. The move was in light of the increasingly automated yet efficient online learning systems which were made possible by the ability of ICT to provide the necessary tools to sustain internet-based learning communities and manage the knowledge and tasks required to make online learning successful. Today, technology in education continues to be a topic of interest, prompting major tech-based companies to fund partner with schools with the intention of developing the most efficient online learning systems.            
Educational Levels Set to Benefit from Technology
Preschool
The preschool level of education can benefit from a number of electronic media. However, as much as parents generally believe that technology creates a positive learning experience for their children, its impact is yet to be scientifically confirmed. Nonetheless, scholars agree that children should be introduced to technology at an age where they have sufficiently developed the necessary mental capabilities to make use of these resources, especially computer and smartphones (Keengwe & Onchwari, 2009). For this reason, the introduction and selection of technology to be used by pre-school children is determined by the appropriateness of their ages and their ability use them in a logical manner so as to benefit from their educational and entertainment values. 
There are various ways through which educators can introduce technology at this level of education. The most common forms of technology used in classrooms at this level include computers and tablets, as well as video and audio resources. The lessons taught and actual learning process can benefit a great deal from these technologies and other relevant resources that educators and parents alike can use to improve the learning process for young children. Currently, the specific resources that are widely used for this age bracket include recordings, both audio and video, websites which have been developed for the particular age group. Additionally, the learning process for these children is supplemented by computer-based educational applications, educational videos, and e-books. Both free and paid websites and computer apps designed to meet pre-school children's educational needs are available over the internet. Over and above helping with the direct acquisition of knowledge, pre-school children who are differently able can leverage the benefits of specific technologies to keep up with their peers. Improving language skills, coordination of the hands and eyes, motivation and visual attention through technology helps such children to complete tasks which they would otherwise be unable to complete while enjoying new and pleasant experiences (Selwyn, 2012). Therefore, in order to reap the most benefit from introducing technology to preschool children, it is crucial to ensure the appropriate use of the technology, its facilitation of access to learning materials and opportunities for the children, and interaction with educators and parents alike, over and above being appropriate to the mental development of the children. In addition, children with unique needs such as bilinguals, those with learning impairments or disabilities should benefit from customized opportunities helping them to access opportunities and communicate better through the help of images and other relevant learning materials that are tied to their specific environments. 
Primary and Secondary
Public and private schools in America have incorporated have been utilizing online learning. There are two types of online or e-learning under the K-12 system, with one allowing students to attend class from remote locations while the other is incorporated into the typical classroom (Cheung & Slavin, 2013). Different states have adopted e-learning to different degrees. Currently, some states are using virtual platforms to supplement or provide alternate learning programs to the public. Such platforms only require an internet connection for students to access course material regardless of their physical location. In doing this, the states are giving students options, especially those who may have reasons to opt for alternatives to the standard physical classrooms. Given the increasing rates of violence in schools, some parents and students may welcome e-learning for safety reasons. In other cases, students who may have been victims of bullying along with their parents may opt for learning methods which minimize physical contact, hence e-learning. Also, some students may suffer from medical conditions that do not allow them to intermingle with other students or members of the public in general, further increasing the demand for virtual learning. In such cases, parents are left with the options of home-schooling their students or enrolling them in virtual classes. Since not every parent can provide their children with adequate homeschooling due to their economic commitments or lack of proper qualifications, e-learning has become the most viable alternative. The online classes are provided by chartered schools, thus guarantee quality education (Koehler & Mishra, 2005). Moreover, the classes are not restricted by size, income level or location in the same manner that the traditional classes are, increasing their appeal and adoption by the public.       
Over and above being an alternative option to physical classes, e-learning is used to supplement the learning programs offered at the brick and mortar structures. In particular, students whose talents and interests are beyond what is being provided by the current curriculum are encouraged to explore the world of virtual learning. Through these platforms, such students can connect with individuals sharing the same interests as well as instructors and other relevant resources which will help them to advance their skills, talents, and interests. Here, digital classes are in most cases used to connect the students with instructors through online services such as web conferences. When compared to public schools, private schools at the national level have embraced the technology more. The technology has enabled them to provide their services in states where they are not physically present and neither do they have online schools which have been chartered. Students using these services enjoy the advantage of a testing system other than that offered by the state. The courses offered help students to prepare for colleges and higher education. The virtual schools employ high levels of innovation to administrate their services and deliver the courses to their students. 
Higher Education
Higher education is arguably the level which has benefited the most from technology, especially online learning. As of 2009, almost half of students (44%) under various higher learning programs in the U.S. were exclusively using virtual classes for their educational needs. The numbers were projected to rise to slightly more than 80% in the next five years, reaching 81% by the year 2014 (Groves & Zemel, 2000). Today, around a third of the students pursuing higher education are enrolled in online courses, representing almost 7 million college students. However, most of the higher education institutions that adopted e-learning institutions in its initial stages were profit oriented. Non-profit organizations continue to face difficulties when it comes to implementing the necessary infrastructure that will enable them to offer virtual learning. As a result, only half of the non-profit institutions currently offer online classes, when compared to the for-profit organizations which offer the courses in large numbers. The non-profit institutions are expected to increase their uptake of online course once the costs associated with setting up and running the programs decrease, meaning that more students will have the opportunity to enroll in online courses. In addition to the expenses, online programs require staff that is highly trained to so that they can work with the students using these services and help them get the most out of it (Duhaney, 2001). Over and above proper training on how to use the internet, the employees must also have knowledge of the content of the courses. Satisfying these requirements has enabled top universities to expand their higher education programs, especially the doctoral programs in research-based fields. 
Types of Educational Technologies
As established, there are various types of educational technologies which are used in different ways. Some of their primary educational uses include laying down the procedures and processes for completing a task, hence providing structural support for a task. Additionally, technologies which facilitate access to knowledge or educational content are also included in this category. Finally, technologies that help educators present information in alternative formats such as text, image, audio, video or data also count as educational innovations. Currently, there is a variety of physical technologies that meet the requirements aforementioned, including video and audio devices, whiteboards which pack interactive capabilities, various forms of electronic media, projectors and many more. These technologies can be used both individually and combined to deliver education to students. Actual virtual classrooms are an excellent example of their combined use for educational purposes. Other examples include electronic portfolios, blogs, and collaborative software, as they each use more than one technique to educate learners.
Audio and Video Devices
The audio and video category of technology encompasses physical copies as well as internet-based services which offer content on-demand such as the streaming services available on various platforms. VHS and DVD represent the older formats of media in this category while the newer ones are represented by video and webcam stream services, with the most popular being YouTube. These platforms help deliver education by connecting learners with instructors. For example, expert speakers can reach their audience through telecommuting. Other technologies that fall under this category include the interactive video games used in institutions of higher learning under the K-12 system. 
Audio technologies are also divided into those that engage the learners and those that do not, namely synchronous and asynchronous respectively. Synchronous examples of audio technology include the radio while streaming services such as podcasts and webcasts are considered asynchronous. In some classrooms, students are provided with wireless microphones which help improve communications between students and educators. Webcasting or screencasting, to be more specific, is another audio and video technology, Through this technology, users can share the video or audio content on the screen of their devices using their browsers to other users who can view them directly from theirs. In turn, this allows the person presenting, i.e., the instructor, to demonstrate their flow of thoughts in a manner which their audience can follow. Moreover, when compared to the classroom, screencasting packs the additional benefit of pausing and rewinding for students. Therefore, when appropriately used, audio and video technologies can support learning to a degree equal to, if not more than traditional classrooms.  
Computers, Tablets and Mobile Devices
The above internet-enabled devices are valued in the education sector due to their ability to facilitate collaborative learning. In this context, collaborative learning can be defined as an approach to targeting and engaging learners in groups. A mutual goal or objective is set for members of these groups, requiring them to work together in a coordinated fashion in order to complete the task at hand. Once the task is complete, the learners obtain the knowledge tied to the goal, completing the learning process. Advancements in portable internet technologies, especially mobile phones continue to revolutionize and encourage collaborative learning. Today, smartphones are equipped with impressive features able to store and process large amounts of data. In turn, this has encouraged the development of various educational apps and their subsequent use. As a result, smartphones are increasingly becoming the go-to technology for collaborative learning.
In addition to supporting collaborative learning, computers, tablets and mobile devices are also used to access and browse the internet as part of the learning process. The increased exploration of the internet through these devices supports mobile learning, which is commonly referred to as m-learning. The devices are excellent for learning because they not only provide access to content but also a platform through which the users can offer feedback, making the process interactive. Services supporting educational performance are also offered by these devices, including instructional manuals, creating and sharing worksheets, setting reminders and alarms, as well as checking the time. Students with special needs also benefit from these technologies as they help them communicate better, address their visual needs and improve their mental activity.
Social Learning
Some websites allow users to share their thoughts and views on various subjects and receive immediate feedback, creating an interaction that leads to social learning. Specifically, social media platforms such as Facebook, Twitter, wikis, and blogs fall under this category. These sites have laid the foundation for virtual communities where people can interact based on their topics of interest and preference. In such a community, the members can interact through the instant messaging platforms available, video conferences made possible by webcams, audio recordings and other forms of chat. In a study conducted by the National Schools Boards Association, the findings asserted that only around 4% of students with access to the internet are yet to try out these social networking platforms and associated technologies. Another interesting finding is that more than half of the students in America communicate about schoolwork through these platforms. As a result, social networking technologies are believed to encourage the engagement of learners as well as collaboration, making it a tool for motivating students and promoting self-efficacy among themselves.
Whiteboards
Whiteboards provide a brilliant representation of the evolution of innovations in the learning institutions. As established, the first use of whiteboards in education, which include blackboards, can be tracked back to the 1950’s. Considered a groundbreaking innovation of its time, the whiteboard concept inspired a digital version by the same name. Today, the term whiteboard refers to a computer-based technology which allows users to draw or write on a surface similar to the traditional whiteboard. As a result, the learning process becomes interactive supporting aspects such as collaborations, group and individuals' virtual meetings, and the provision of feedback through incorporated instant messaging services. Both students and educators are given a touch screen where they can write on. In addition to writing, digital whiteboards allow manipulation of images.  
Virtual Classroom
Alternatively known as the Virtual Learning Environment (VLE), virtual classrooms provide an online learning platform through the integration of different types of communication technologies. For instance, web conferencing employs a wide range of technologies including instant group messaging, webcams and microphones to allow learners and educators to communicate with one another. In addition to exchanging messages, virtual classrooms allow participants to make actions similar to physical classrooms, including complex acts such as taking tests and participating in polls, and simple ones such as raising a hand to answer a question. Moreover, the instructor maintains control of the settings in the same way that a teacher is in control of a physical class. Therefore, students can perform some tasks only with the permission of the instructor, maintaining an orderly learning environment. 
Augmented Reality
Another important technology is the Augmented reality (AR). The technology creates a whole new approach to learning, as it enables teachers and students to create a virtual world using real-life elements. The digital information generated by students provides insights into their respective performances, allowing instructors to identify the students who need extra help and provide it accordingly. As much as the technology is computer-based, it provides real-life benefits to students by linking them to the help they need. Most importantly, it helps extend support to students who would otherwise have not received the assistance they badly needed.
Artificial Intelligence
Various sectors continue to adopt the use of Artificial Intelligence (AI), including education. Its use has been supported by the availability of big data. Intelligent Tutoring Systems (ITSs) is an example of the incorporation of AI into education. Unlike AR which only identifies the students requiring additional help, AI provides the guidance needed through instant and tailored feedback to the student. In doing this, the technology becomes more effective than other methods of learning because studies show that tutoring students at an individual level are more effective than in a group setup. Moreover, the technology keeps on improving, thus leading to better results for learners. Current developments are focusing on incorporating human instructors into the system. The human instructor or teacher can provide support to students that go beyond what the AI system is capable of. Therefore, the data processed and made available by the AI will be used to help the teacher deliver improved services to their students. For example, as much as AI systems can effectively identify the students who require additional help and suggests the kind of help they need, these systems cannot address the underlying needs such as emotional support which will help the students to achieve their ultimate educational goals. 
Advantages and Disadvantages of Innovative Technologies in Education
Advantages
Innovative technologies in learning institutions has improve the quality of education because it employs various strategies that have been systematically proved to provide better results such as the use of adaptive content, providing immediate feedback and frequent tests among others. In addition to this, technologies such as the computer allow students to continue practicing the important course content and target skills as the instructor engages in parallel tasks such as conducting assessments. Moreover, technology allows for the customization of education to address individual student needs. As a result, learners are able to pursue and excel in different areas with comfort.
Technology has also led to a substantial increase in education access. Currently, students can complete an entire degree program over the internet, when compared to the previous days when people had to attend physical classes to attain such qualifications. Students who do not study on a full-time basis can enjoy the benefits of technology and continue with their education while working or engaging in other equally important activities. Such students will receive education whose quality matches the one enjoyed by full-time students because technology will facilitate their interaction with instructors. Therefore, over and above the fact that the learning material is remotely accessible to a wide range of audience, they are high quality and easy to access. Statistics show that over 70% of American households were connected to the internet by the year 2010 (Arkorful & Abaidoo, 2015). For this reason, students can access the vast educational resources available over the internet from the comfort of their homes, and interact with the numerous educators using this platform as well. 
Technology can be used to supplement the teaching offered by the school curricula, especially on subjects that are not given high priority. Therefore, the educational resources available online enable students to explore topics that interest them, away from their main course content. This is made possible by the free availability of numerous educational content over the internet, courtesy of institutions such as the MIT. Technology, especially online learning eliminates costs such as transportation for students, making it more convenient than face-to-face learning. Computer-based training also uses significantly less time to teach when compared to traditional methods. This is partly because students tend to develop positive attitudes towards computers leading to the corresponding positive results (Al-Bataineh & Brooks, 2003). The fact that technology learning does not limit learners to a certain particular age means that students can advance their studies to the highest levels, based on their individual interests and capabilities. Some of the technologies help improve the student's skills and abilities. For example, the word processing software can help students develop their language skills as it helps to highlight their writing mistakes when editing their work. Computer-intensive learning programs also help foster collaboration and cooperation among students, equipping them with problem-solving skills, over and above the skills pertaining to writing and using the technology.
Educational apps continue to benefit different types of learners. Studies show that the using mobile apps has significantly contributed to reducing learning gaps between average students and students with unique learning needs. Moreover, the benefits are not limited to a particular age group because preschoolers, primary and high school students, as well as students in higher learning institutions, have all benefited from technology.
Disadvantages
Despite the numerous advantages associated with fusing education with technology, there remains a couple of disadvantages. For instance, technology tends to develop at a very high rate, creating the threat of obsoletion. Given the expensive nature of the initial costs of deploying educational technology, the need to constantly change or update technology prove too expensive to manage and maintain it. Similarly, its impact on student outcomes is not tangible because the Return on Investment (ROI) cannot be established (Al-Bataineh & Brooks, 2003). In most cases, the ability of new technology to transform the education sector is overestimated, leading to unrealistic expectations. However, they all fail to live up to their expectations. Examples of overhyped technologies with regard to education include the television and radio which were projected to have notable impacts on education. Majority of the educational technologies in use in developed countries are not available in their less developed counterparts, promoting social inequalities. This is in direct contradiction to the goals of introducing technology to education which is to increase access, especially to low-income individuals. Studies show that only 3% of students enrolled under e-learning are actually from low-income countries (Lee, 2001). More worrying is the fact that less than 10% of students from low-income backgrounds are able to complete their online programs (Gorski, 2009). On the same note, as much as the internet and social networking sites assist with learning, they also serve as distractions to students. Students end up wasting time over the internet as opposed to focusing on their school work, negatively affecting their performances in the process. Cases of cheating have also been increasing with increasing technological innovations. Specifically, internet-enabled smartphones have made cheating rather easy as students can use them to access information during tests. Smartphones have further been criticized for their facilitation of fast access to information. For this reason, students reduce the application of their critical skills and over-rely on technology to do the heavy work.
Summary
[bookmark: _GoBack]Throughout history, education has always opened its doors to technology, allowing the two to grow together. Technology has positively impacted education because it has been able to to improve the learning process by making it easier and quicker, while reducing the costs associated. To achieve this, different tools have been introduced into the classroom and have evolved over time with the corresponding evolution in technology. In turn, these tools have proven helpful to all levels of education. Preschoolers have particularly gained from various electronic media including smartphones, tablets, and computers. For this level of education, the benefits they derive from education is directly dependent on their individual levels of development, hence the importance of having a strategy for introducing them to the technology and having an adult figure, teacher or parent, to oversee their use. At the primary and secondary levels, technology is widely used in education. Over and above using the supplementary benefits of computer-based technologies, it is at this level that students begin leveraging e-learning as a technology of its own. As a result, this helps students to access education away from the classroom, providing options to students who have difficulties attending face-to-face learning for one reason or the other. Similarly, higher levels of education have also benefited from technology as they are the level using technology the most. Specifically, online learning is a common feature at this level since approximately half of the students presently enrolled in higher learning establishments have interacted with online learning. The technology has increased access to learning at this level because most of the students enrolled here lack time to attend physical classes on a full-time basis. The types of technologies used in education vary depending on their individual uses. The most commonly used techniques include audio and video devices, computers, tablets, and mobile devices. These technologies can either be used on their own, or combined to form social learning technologies, whiteboards, virtual classrooms, augmented reality and artificial intelligence, among others. Here, the ability of the specific technology to facilitate the interaction between educators and learners is essential as it helps to assess the learners' progress and suggest ways through which they can further be assisted. Incorporating technology into education has its own unique set of advantages and disadvantages. The advantages are many, with the main being the ability of technology to make education available to a larger portion of the population and as well as how it has improved the process of learning. On the flip side, disadvantages include the high cost of deploying and maintaining the systems, especially due to the fast rate at which technology becomes obsolete. Additionally, critics argue that the improved results or performance attributed to technology is intangible, thus lack of proof of the benefits of technology. As a result, technology is viewed as detrimental to education as students use it to waste time or as a distraction from their studies.
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