
 Chapter 1 
 

 

This is an Open Access work distributed under the terms of the Creative Commons 

Attribution-Noncommercial 4.0 Unported License, permitting all non-commercial use, 

distribution, and reproduction in any medium, provided the original work is properly cited.  
 

Mahmut Ayaz, Salih Gulen    1 

 

New Technologies and E-Assessment 

 

Mahmut Ayaz 

Ministry of National Education, Türkiye 

 

Salih Gulen 

Muş Alparslan University, Türkiye 

 

To Cite This Chapter 

Ayaz, M., & Gulen, S. (2022). New technologies and e-assessment In M. T. Hebebci, & O. 

Yılmaz (Eds.), Current Studies in Educational Disciplines 2022 (pp. 1-19). ISRES Publishing 

 

Introduction 

Technology is developing day by day and it is integrated into many production lines. 

So much so that we are now in a period where human-robot integrated production is 

becoming widespread. In 2016, the concepts of Society 5.0 and Industry 5.0 were put 

forward in Japan and it became clear that this era is now the era of Industry 5.0. In 

addition, it has been officially stated by the European Commission that Industry 5.0 

has started as of January 4, 2021. There are studies such as supply chain in the field of 

specialized logistics, the use of artificial intelligence in many areas, integrating virtual 

world studies into the real world, all online shopping and crypto money studies, 

internet of things, virtual reality and digital mapping. These studies are the new 

technologies. With Industry 5.0, (a) human-machine integration and technologies in 

this field, (b) renewable smart sensors that can be embedded in materials with 

biological technologies, (c) twin identity for modeling technological systems, 

simulations, (d) enabling advanced systems to work with data technologies that 
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transmit, store and analyze, (e) artificial intelligence that can take action by solving 

the working principles in complex systems, (f) technologies for efficient energy 

resources and renewable-storable resources. The most interesting and assertive 

concept in this period is the concept of metaverse (Tekin et al., 2022). The concept of 

metaverse, which was used in 1992 by author Neal Stephenson in his book Snow 

Crash, is used to mean "beyond the universe". Although this concept has a fictional 

meaning, it is considered as a dimension such as "the future of the internet" or time. 

Metaverse is the precious version of real world life in the virtual environment in 

theory. It is estimated that the concept of metaverse will exist with its technological 

infrastructure and the universe it has created. The concepts of software, artificial 

intelligence, virtual reality, cloud, network, augmented reality and blockchain are 

related to the metaverse.  

Education-based activations in the virtual world (vitamins, morpakampüs), 

cryptocurrencies and shopping with them, internet-integrated games and virtual 

concerts or meetings in this game, digital-based interactions such as building a virtual 

city or buying land, online shopping sites. It can be thought that a totality can be 

perceived as a metaverse. In other words, it is called the new concept formed as a result 

of the digital integration of these platforms in the virtual world. It is said that you can 

participate in the metaverse individually and live in this world by making your own 

digital face, that is, your avatar. To give a few examples; For those who want to do 

sports at home, having avatars of the same or different sports coaches at the same time, 

increasing the number of referees in football matches with avatars, relieving the pain 

of virtual reality during childbirth, being exposed to global warming in the digital 

environment and being sensitive to the environment and atmosphere in the real 

environment are some examples (Gülen et al., 2022). Apart from these examples, the 

use of technologies in the field of education and technology integration in education 

takes a new form. This form can be called metaeducation, like the metaverse.  

There are many technologies that can be used in the field of education, and with the 

appropriate integration of these technologies, metaeducation can also be established in 

the field of education. There are also quite ambitious theories on this subject (Tekin et 
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al., 2022). It is known that technology can be used widely, especially in the dimension 

of student evaluations of education. Evaluations of students can be made with the help 

of technology. For this, teachers need to train themselves first. In this article, teachers' 

ability to make e-assessment with new technologies and examples of technologies used 

in this field are given. 

 

E-Assessment in the Process of Distance Education 

Today's teacher candidates enter higher education with the hope of getting an 

education according to the necessity of being a teacher in accordance with the 

requirements of the age. From the first day, these pre-service teachers should have 

experiences that activate and support students in the process, use technology 

effectively in their classrooms and integrate technology into the teaching process 

(Edwards, 2021). Academicians should provide pre-service teachers with experiences 

of technology integration in the classroom, so that pre-service teachers should increase 

their technological competence and help them to repeat these skills in their future 

classes (Slykhuis et al., 2020). In addition, for the purpose of 21st century education, 

the focus of teacher preparation programs should shift from a teacher-centered 

teaching to a cooperative learning-centered situation rather than competition among 

teacher candidates who integrate technology into the teaching process and use 

technology effectively (Edwards, 2021).  

Teacher preparation programs should ensure technology integration throughout the 

breadth and depth of the program (Stokes-Beverley & Simoy, 2016). In recent years, 

technology has become a key component in the learning process (Rich et al., 2018). 

Teachers are now aware that technology is an important part of students' daily lives. 

For this reason, many researchers have recently explored how technology integration 

is experienced by teachers (Browne, 2019; Buenger, 2019). Batane and Ngwako 

(2017) stated that the 21st century teaching process requires teachers who have the 

skills to use technology. In addition, technology integration affects information, 

communication and cooperation variables in the classroom (Alenezi, 2017). 
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Information and communication technology (ICT) is technology, usually a computer 

system, used to store, retrieve, transmit and display data and information 

electronically. ICT can be a management system operated by a certain number of users 

that enables individuals and organizations to connect (Buabeng-Andoh, 2012). 

Examples of ICT include computers, technological devices, mobile devices, wireless 

networks, computer games, robotic devices, e-reading and smartphones. Increases in 

the use of ICT require computer-based literacy competencies for the workforce in the 

21st century to acquire, process, evaluate, create and communicate information 

(Alenezi, 2017). Using technology for learning can help teachers in their formal 

evaluation and decision-making processes when creating instructions (Herzberg et al., 

2017). ICT can be effective in five main areas for teachers: Analyzing student 

thoughts, understanding best practices for creating classroom models, planning 

instruction, analyzing instructional practices. Ellaway and Masters (2008) state that 

student success is greatly affected by technology, as it is related to understanding 

instructions (Brownell et al., 2017). 

Learning using technological tools allows teachers to make the material they teach 

more visible, which helps them remember information and provide effective feedback 

to their students (Khatatneh & Teh, 2018). This is crucial to learning because the way 

students learn has changed drastically over the past century. In this century, teaching 

should benefit from technology integration that helps students acquire new knowledge 

and achieve better learning outcomes (Alenezi, 2017). Technologically Integrated 

learning systems allow students and teachers to participate in new learning experiences 

while continuing to meet the same level of quality in education (Johnson, 2022). 

Researchers have determined that computer learning also helps students develop their 

creative skills, participate in teamwork, and draw conclusions on their own (Khatatneh 

& Teh, 2018). Students who use technology in the classroom have the potential to gain 

a deeper understanding of the content they encounter.  

Rich et al. (2018), 21st century learning has required technology and computer 

learning to be a part of the educational process. Technology has been used to assist 

users in improving their ability to identify, absorb, and respond to important 
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information in a variety of ways (Jension & Hebert, 2017). Increasingly, technology 

is now being applied to help develop learning standards that meet the needs of 21st 

century students. Batane and Ngwako (2017) argued that 21st century learning requires 

teachers to access technological resources that can be easily applied to their lessons. 

Technological developments and their simultaneous penetration into the educational 

process in the 21st century have made it a new way of assessing and providing 

feedback on student learning (Kundu et al., 2020). 

Assessment is a fundamental activity at all levels of the teaching process. Identifying 

students' skills, knowledge, understanding and abilities is used to promote learning as 

well as to compare students' intended learning outcomes. Assessment strongly 

influences students' perceptions of the learning environment as well as their approach 

to learning and study (Thomson & Falchikov, 1998). Assessment is seen as a very 

important part of curricula aiming to both increase the quality of teaching and facilitate 

interaction among students (Stödberg, 2012). Assessment is at the heart of the learning 

experience: how students are assessed determines their progress and achievement of 

curricular goals. Recent developments in higher education, ICT has become even more 

important lately.  

Technology can play an important role in this process because, if used appropriately, 

it can add value to any of the assessment-related activities. E-assessment is a natural 

partner of e-learning (Mackenzie, 2003), offering the harmonization of teaching and 

assessment methods (Ashton & Thomas 2006; Gipps 2005). In this way, it offers the 

opportunity to do a different variety and more authentic homework and provides 

assessment of skills that cannot be easily evaluated in other ways, through eportfolios, 

simulations and interactive games. The advancement of technology and e-learning 

systems has put e-assessment in high demand (Brink & Lautenbach, 2011). Crisp 

(2011) used the term e-assessment to refer to all assessment tasks conducted via a 

computer, a digital tool and/or the web. 

Educational activities such as e-learning and technology assisted learning have 

become important elements providing new opportunities and approaches to teaching, 

learning and assessment in higher education. Evaluation using ICT is known as e-
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assessment, which includes the entire evaluation process from designing assignments 

to storing results with the help of ICT. E-assessment, alternatively known as electronic 

assessment, computer-based assessment, digital assessment or online assessment, is 

the use of ICT in assessment. E-Assessment is the process of generating feedback and 

evaluation for formative, summative, diagnostic or self-assessment using digital 

technologies (Koçdar et al. (2018). Sitthisak et al. (2008) stated that e-assessment 

includes supporting it using a computer, for example with web-based assessment tools. 

they have stated. In other words, e-assessment involves the use of any web-based 

method that allows systematic inferences and judgments to be made about a student's 

skills, knowledge, and abilities. This can offer a wide range of assessments that address 

a wider range of skills and qualifications that are not directly assessed through 

traditional methods (De Villiers et al., 2016). E-assessment has improved the 

measurement of student outcomes and made it possible for them to receive immediate 

and direct feedback (Gilbert et al., 2011).  

E-assessment can take different forms, such as automated administrative procedures, 

digitization of paper-based systems, and multiple-choice tests and online tests that 

include assessment of problem-solving skills (Ridgway et al., 2004). Osuji (2012) said 

that e-assessment can be assumed as the use of ICT to facilitate the entire assessment 

process, from designing and submitting assignments to their assessment. According to 

Love and Cooper (2004), evaluation systems should consider interface, accessibility, 

security, usability, information to be collected, hardware and software technology, and 

information storage and processing. 

Most studies agree that E-assessment is an electronic assessment, where all assessment 

procedures from the beginning to the end of the assessment should be carried out 

electronically. This means that the design, testing, recording the response, and 

providing feedback are all completed using ICT (Alruwais et al., 2018). Whitelock 

(2009) said that e-assessment is a new assessment paradigm and methodology playing 

an increasingly important role in the transformation of higher education. E-assessment 

has attracted increasing attention in the research community as a result of both the 

changing nature of higher education and the expectations for e-assessment practice 
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(Nicol, 2007). Whitelock (2009) points to other important factors in the interest in e-

assessment research in relation to its potential and the challenges facing higher 

education today. Tools and techniques for e-assessment can be used in a variety of 

ways. They can be used with a stand-alone computer in classrooms or over a complex 

network that includes various software and hardware solutions in distance education 

(Stödberg, 2012). 

 

Online Measurement and Assessment Tools 

Wordwall 

It is an application that provides students with fun and course content in different game 

formats. Wordwall is a gamification-based online assessment tool for creating 

different types of interactive tests such as Matching, Wheel of Fortune, Open the Box, 

True False, Grouping, Anagram, Word Completion, Maze Game, Word Search, 

Random Cards, multiple choice and drag and drop. Wordwall is a Web 2.0 tool that is 

both easy to use and useful for creating your own teaching resources. With Wordwall, 

activities specific to your class and interactive processes that students will enjoy can 

be done. Wordwall events can be created both printable and interactive. There are 21 

printable materials and 33 interactive course materials in the Wordwall application. 

However, some of them are paid and some are free (Url 1). 

 

Google Form 

It is a tool where you can prepare online forms such as surveys, exams and evaluations 

offered to users who are members of Gmail, free of charge. Google forms tool helps 

you easily evaluate surveys, quizzes and other forms results. It is one of the most 

preferred evaluation tools because it has both a useful and easy interface. Let's write 

down what the types of questions the Forms application offers us, Short answer 

answer, Paragraph type answer, Multiple choice questions, Checkboxes, Dropdown 
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options, File sending feature, Linear scale, Multiple choice table and Table shaped 

checkboxes. It also provides services in all languages. But it does not allow to create 

very complex forms (Url 2). 

 

Quizizz 

It is a web 2 tool where teachers can create course content and quizzes. In this tool, 

students are given points for both correct answers and quick answers. The application 

can be easily installed on computers, tablets and phones. It is also compatible with 

Google Classroom. This application can be used to provide motivation before the 

lesson and to make a fun introduction, and to follow the evaluation and deficiencies at 

the end of the lesson. 

 

Socrative 

It is a web 2 tool that offers test preparation, the opportunity to use the test both online 

and by printing. In general, it can be preferred at the end of the lesson with its fun and 

fast use. Students can participate in the test prepared by their teachers through the 

program, using their own names, a pseudonym, and an icon. Compatible with phone, 

tablet and computer. 

 

Nearpod 

It is a web 2 tool that offers the opportunity to present online and test students 

themselves. The teacher uploads the presentation about the lesson to the program (you 

can add multiple choice, fill-in-the-blank, or true-false questions to the intermediate 

parts of the presentation), students enter the system using the codes given to them, 

watch the presentation and give feedback. 
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Kahoot 

It is a game-based learning platform used as educational technology in schools and 

other educational institutions. Learning games "kahoots" are user-created multiple 

choice quizzes that can be accessed via a web browser or the Kahoot app. 

 

Classmarker 

It is a preferred tool for preparing exams or tests in any language for multiple users. 

Many world-famous companies or educational institutions can use this program for 

satisfaction or training activities. This program can be installed on technological 

devices and is easy to use and functional. Short or long structured questions can be 

created, most importantly, a question bank can be created and it can select random 

questions from this bank, prepare a test, and offer analysis. 

 

EclipseCrossword 

Crossword puzzles can be easily prepared with the Eclipse Crossword program, which 

has a free and easy interface. It is a kind of hook puzzle that science teachers can use 

in lessons and quickly prepare for science subjects or concepts in virtual or non-virtual 

ways. With this puzzle, science lessons can be evaluated. 

 

Gloster 

It is a cloud-based developed platform. On this platform, concept cartoons and digital 

posters can be prepared by using multimedia elements such as text, graphics, sound 

and video together. In addition, Glogs developed and shared by different users can be 

accessed and ideas can be obtained to create original works. 
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Advantages of E-Assessment 

With the development of technology, evaluation has become both easier and faster 

(Kundu, 2020). E-assessment has made assessment improved, accurate and faster than 

traditional paper-based measures (De Villiers et al., 2016). Students prefer E-

assessment as they have more control, user-friendly interfaces and tests as games and 

simulations similar to learning environment and entertainment activities (Ridgway et 

al., 2004). It is also fast and easy to use (Eljinini & Alsamarai, 2012). E-assessment 

provides immediate feedback compared to paper testing, which helps to improve 

learning level (Gilbert et al., 2011). According to Bennett (2002), technology is at the 

center of learning and will continue to exist at this center. He also stated that the 

technology would not only facilitate testing but would also support real assessment. 

According to Hamilton and Shoen (2005), web-based tests have significant advantages 

in cost reduction, ease of use, reliability, reproducibility, scoring, consolidation of 

results and data management. 

In many studies, it has been seen that e-assessment increases student performance 

(Gilbert et al., 2011). Students' performance also increases their learning motivation 

(Marriott, 2009). It also helps students in remote areas to learn and evaluate, and 

provides students with the flexibility to take the exam (Way, 2012). The traditional 

paper test takes time for the teacher, but the e-assessment offers the teacher the 

opportunity to make the assessment more accurately and faster (Gilbert et al., 2011; 

Crews and Curtis, 2010). In addition, e-assessment provides the teacher with faster 

feedback to students (Ridgway et al., 2004; Way, 2012). E-assessment enables the 

teacher to monitor students' performance and to analyze many assessments (Ellaway 

& Masters, 2008). Using e-assessment can reduce the burden of teachers to evaluate 

large numbers of students (Nicol, 2007). 

E-assessment supports higher-order thinking skills such as critical thinking, reflective 

thinking on cognitive processes, and supports educational goals by facilitating group 

work projects. E-assessment has the ability to rank questions that cannot be generated 

using paper testing, for example software simulation, helps to represent knowledge 

simply and quickly (Ridgway et al., 2004) 
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The use of e-assessment reduces the cost of evaluating the student because it saves 

time (Gilbert et al., 2011). In addition, E-Assessment has its own security set that 

provides the questions and the student cannot copy the questions, it also includes 

authentication and password verification to verify the student's identity (Crews & 

Curtis, 2010). It helps to reduce cheating by presenting the questions in different order. 

 

Disadvantages of E-Assessment 

Although e-evaluation has many advantages, e-assessment is not completely free of 

disadvantages that prevent its widespread implementation and acceptance (Bacigalupo 

et al., 2010). Many studies have pointed out the disadvantages of e-assessment. Isaias 

and Issa (2013) state that most institutions lack technological infrastructure. Whitelock 

and Brasher (2006) drew attention to the lack of trust between students and teachers, 

mainly to technological inadequacies. According to Bacigalupo et al. (2010) stated that 

it affects students' motivation negatively. Redecker et al. (2012) stated that he had 

doubts about the effectiveness and impartiality of teachers. While saying that computer 

distraction is a disadvantage for e-assessment, Mason (2014) mentioned a very 

important point that affects the success of students as a whole. Whitelock (2009) states 

that e-evaluation gives incomplete feedback. Kocdar et al. (2018) emphasized that 

students participating in e-assessment had certain difficulties with authentication, and 

Xu and Mahenthiran (2016) emphasized that there is a possibility of cheating as a 

serious concern associated with e-assessment compared to traditional paper-based 

assessment. Some studies have also argued that cheating and plagiarism are easier and 

more common in e-evaluation (Koçdar et al., 2018). Apampa et al. (2011) and Mellar 

et al. (2018) categorizes cheating and plagiarism in easy assessments such as imitation, 

taking materials for exams, looking at the answers of others. Kocdar et al. (2018) and 

Dermo (2009) clearly stated that such forms of malpractice undoubtedly affect the 

validity and reliability of e-assessments. 

There are some difficulties in applying e-assessment in higher education. Different 

studies have been explored about these challenges and suggested solutions: 
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1. The student's technological inadequacy and inexperience negatively affect the 

evaluation process (Donovan et al., 2007). In order to eliminate this, students 

can be given an initial training so that they can experience e-assessment (Way, 

2012). 

2. Lack of computer and internet access (Crews and Curtis, 2010). To solve this 

problem, it should provide students with a fully equipped laboratory with 

internet access. 

3. Lack or weak technological infrastructure (Way,2012). For this, the 

technological infrastructure must be fully provided to establish and operate the 

e-assessment system. 

4. Because teachers have technological inadequacies, they need a training to 

make them feel confident in using the E-assessment system (Ridgway et al., 

2004). 

 

Conclusion 

It is obvious that technology is spreading rapidly around the world. It is seen that these 

technologies have an effect on all of the future plans of people from their use in their 

daily lives. The concept of metaverse, which has been put forward with the integration 

of these technologies recently and which is a technological life style, is a proof of this. 

Like the concept of metaverse, the concept of metaeducation has of course taken on a 

usable structure. 

Technologies used in the field of education are likely to provide a more successful and 

less costly education. When all technologies related to education are considered (such 

as student and teacher avatars, online education, interactive teaching programs, 

communication technologies, internet, etc.), metaeducation can be established. 

Considering the teacher and evaluation dimension of this education, it is understood 

that this is not impossible. With this, it will be possible for teachers to be able to 

evaluate students and do them in meta-education. As a matter of fact, it is in a position 

where e-assessment can be made. 
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E-Assessment is one of the online evaluation forms of students. There are many 

computer programs available for this. Considering the advantages and disadvantages 

of these evaluations, it can be said that they become usable for students and the future 

of education. Although it is said that during the e-assessment process, problems of 

trust between the teacher and the student may occur or that socialization will decrease 

with these evaluations, it should not be forgotten that there are technologies that can 

be overcome. As a result, it is known and used that online chat, video calls and instant 

and effective communication can be made. 
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