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Degerli Arastirmacilar,

Hacettepe Universitesi Egitim Fakiiltesi Dergisi'nin 35. cilt, e-Assessment: International Perspectives temali 6zel

sayisinin yayimlandigin1 duyurmaktan biiylik mutluluk duyuyoruz.

e-Assessment: International Perspectives konusunun dergimizin gelisimine ve arastirmacilara katki saglayacagina

ictenlikle inaniyoruz.

Derginin uluslararasilasma hedefi dogrultusunda 4 farkl iilkeden arastirmacilar tarafindan yazilan 4 arastirma

makalesi yer almaktadir. Ozel sayiya katkida bulunan arastirmacilara gercekten minnettarim.

Ozel say1 editorleri olan Ronald K. Hambleton (The University of Massachusetts Amherst, USA), Hiilya Kelecioglu ve
Nuri Dogan (Hacettepe University, TR) ve 6zel say1 yardimci editorii Nermin Kibrislioglu Uysal’a ¢abalari i¢gin tesekkiir
ederim. Cok degerli hakemlere, yabanci dil diizeltme ekibine, makalelerin redaksiyonu ve dizgisine yardimci olan

ekibe cok tesekkiir ediyorum.
Dergimize gosterdiginiz ilgi ve katkilariniz i¢in tesekkiir ederim.

Prof. Dr. Ayhan YILMAZ

Dear researchers,

We are really glad to announce the publication of the special issue on e-Asssessment: International Perspective in the

35t volume of the Hacettepe University Journal of Education.

We sincerely believe that international perspectives of e-assessment will contribute to the development of our journal

and the to the researchers in the field.

In alignment with the internationalization goal of our journal, four researchers based in four different countries

contributed to the special issue. I truly appreciate the efforts of the contributors.

I would also like to thank the special issue editors, Ronald K. Hambleton (The University of Massachusetts Amherst,
USA), Hiilya Kelecioglu and Nuri Dogan (Hacettepe University, TR); special issue assistant editor, Nermin Kibrislioglu
Uysal; valuable reviewers from the field; language editing team of our journal; and our copyediting team for making

this issue possible.
Thanks for your interest in and contributions to our journal.

Prof. Dr. Ayhan YILMAZ
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1. INTRODUCTION

Along with technological developments, electronic devices/tools have been affecting our lives in many aspects. Inevitably, these
developments have affected the learning and teaching processes. In the last decade, there has been an increase in the usage of
electronic tools/devices in teaching and learning processes, as well as the assessment of these processes. Parallel to the
increasing discussions on the use of e-learning methods in the learning-teaching process, how to use these tools on assessment
and evaluation processes has become a hot topic in educational research. We observed different terms used to emphasize the
same assessment approach in the literature, such as electronic assessment/evaluation, online assessment/evaluation, etc.
Hence, we used these terms interchangeably in this paper.

2. THE EFFECT OF TECHNOLOGY ON THE LEARNING-TEACHING PROCESS

The effect of technology on the learning-teaching process accelerated and became inevitable with the emergence of personal
computers and the Internet. Although the Internet had only been used as an internal communication tool in individual
institutions at an early age, it became widespread with the emergence of web browser software in 1993 (Richardson, 2009).
When the Internet emerged first, the web pages were non-interactive and static, their source codes were inaccessible, and it
was under the monopoly of individual institutions or practitioners. In the early 2000s, the development of web 2.0 applications
has made the Internet widespread and accessible (O’Reilly, 2005). Starting from the 1980s, the widespread use of the Internet
and personal computers enabled and prepared a potential background for online teaching (Mason & Kaye, 1989). Over the
years, innovations related to online teaching and learning has accelerated. Today, we have tools that enable interactions
between many users, users and software, and users and content which enhance users’/students’ active participation in an online
platform (Benson & Brack, 2010).

The interaction capabilities of an online teaching-learning platform enrich not only active learning experiences but also online
assessment procedures. The innovations in these interaction capabilities/tools, which started with the first-generation internet
technologies in the web 2.0 era, have reached a much more advanced level in today’s web 4.0 era. Blogs, folksonomy, web
services, digital media files, mobile learning technologies, file sharing applications, social networking software, virtual realities,
simulations, web design tools, wikis, e-portfolios are among these developments. As a result of these developments, the number
of people and organizations providing online education has increased day by day.

On the other hand, similar to in-person, face-to-face education practices, students’ differences, the content, and learning
outcomes/ objectives are still the core elements that should be considered in the first place while designing and conducting
online teaching-learning practices. The instructors’ capabilities and competencies can also be added among these items. These
elements would guide the planning of the teaching process according to the current conditions. Moreover, in-person and online
learning-teaching practices are also similar regarding the principles that should be followed to increase the quality of teaching
and the assessment procedures. To improve the quality of teaching practices, we can discuss some core principles as:
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Presenting learning outcomes explicitly,

creating the content in a way that can attract students ‘attention,

relating the content with real-life,

respecting individual differences and considering these differences while planning the learning-teaching process,
using appropriate assessment tools,

providing timely feedback,

ensuring students’ active participation in learning and assessment processes,

learning from students (using students’ feedback to enhance and or plan the teaching practices),

communicating with students effectively and productively,

improving collaboration between students (Chickering & Gamson, 1987; Ramsden, 2003)

The principles to improve learning-teaching processes shows the importance of selecting appropriate assessment tools,
providing feedback, including students to the assessment processes, and evaluating teaching practices by students’ feedback.
While face-to-face teaching practices bring the instructor to the forefront in planning and managing the learning-teaching
process, online teaching practices bring technologic infrastructure, teaching management system software, and instructor’s
competences on technology usage to the forefront as well as the instructors. Providing the required technological infrastructure
is the institutions’ responsibility and may appear as an essential requirement for sustainable and quality online education
(Nichols, 2008). We observed that many institutions use learning management systems (LMS) specifically designed for online
teaching and/or virtual learning environments (VLE) in addition to developing and updating tools and operating systems to
build and infrastructure for online education. Although some principles are common to improve the quality of education in
online and face-to-face environments, the teaching practices have undergone a significant structural change depending on the
capabilities of LMSs in online teaching environments. For example, the teaching process now has to be planned and carried out
in a way that combines in-school and out-school activities, face-to-face and online opportunities, the use of synchronous and
non-synchronous techniques and the national as well as the international level. As a result, the assessment procedures have
been changing as the assessment designs are highly related to the online teaching process.

3. E-ASSESSMENT TYPES

Especially with the COVID-19 epidemic that emerged at the beginning of 2020, online teaching or e-learning, in general, has
become the dominant method at almost every level in the world. Teachers/instructors switched from face-to-face instruction
to online education and they have been experiencing some difficulties in e-learning, teaching, and the e-assessment. While face-
to-face teaching has a long history, online teaching is relatively new, and there are some uncertainties in their role in the teaching
process. These uncertainties also affect assessment procedures. The electronification of the learning process has revealed a
need for electronification of assessment procedures designed for different purposes. While designing online teaching practices,
there is a need to develop an assessment addressing these practices. Discussions mainly focus on how to use different
assessment approaches in an online environment, how to ensure the validity and reliability of measurement results, how to
prevent cheating, and how to ensure test security. Hence, online assessments bring significant challenges to cope with.
Therefore, e-assessment requires planning on how and when to conduct the assessment, exceptional attention to the purpose
of the assessment and/or assessment plan, and basic principles of assessment as well as the knowledge about the tool and
software being used and developing the skills to use them.

In an e-assessment design, basic principles of assessment are the base and starting point. The assessment procedure requires
detailed planning first, and some stages of the plan apply to both online and face-to-face assessments. For example, to provide
a basis for future decisions in the first phase of the assessment plan, one needs to answer this question: ‘What is the purpose of
the assessment?’. There may be two different answers to this question like “to decide whether they are successful in a particular
course or task,” or “to identify students' learning gaps, and to design activities to compensate them.” These answers are
conceptually defined as Formative assessment, summative assessment, and assessment as learning (Gibbs, Habeshaw &
Habeshaw, 1988; Carless, 2007; Earl, 2003).

A detailed schedule, including the date and time of the assessments, is essential for both summative and formative assessment
practices. Sharing this schedule with students and making it available and easily accessible is also a necessary element of a good
assessment plan. It is always a good practice to create clear communication with students and simplify the process as much as
possible. The means of communication could be diversified in an online platform to make it more efficient. Contact with students
regarding assessment tasks should be supported by simultaneous communication opportunities and written and verbal
instructions at every stage of an online assessment process. A communication initiated with students before the assessment
process will help determine their needs and guide them. Effective communication, including feedback to students 'questions
and informing them about future tasks in advance, will build trust in the student-teacher relationship.

To contribute students’ learning via assessment procedures, creating a useful feedback mechanism is essential. According to
Nicol and Macfarlane-Dick (2006), effective feedback should:

e Dbe given on time (as close as possible),

¢ enhance learning, self-assessment, motivation, and self-confidence,

e improve communication both between students and between students and instructor,
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e provide quality and clear information to students about their performances and learning,
e provide an opportunity for students to bridge the gap between current and expected performances,
e provide the required information for instructors to enhance teaching practices.

Online assessments could accelerate the feedback process, which is considered as an essential advantage. It is quite possible to
create an effective feedback procedure with the help of sophisticated algorithms in online assessment platforms.

The assessment for the learning approach, on the other hand, bases on the idea that handling learning, and assessment
procedures simultaneously results in more permanent learning (Carless, 2007; Dann, 2002). While the contribution of
assessment to learning through feedback is provided indirectly in formative assessment, assessment for the learning approach
deals with learning and assessment processes within and directly connected. Hence, the first principle of this approach is to
design assessment tasks to enable students to learn effectively. Second, students should have access to the rubrics or assessment
criteria beforehand, and they should be actively involved in their own and peers' learning. The third principle of assessment for
the learning approach is that the feedback should be given timely and forward-looking (Carless, 2007). Thus, both the current
and future learning of students could be supported. Moreover, self-assessment and peer-assessment are used more frequently
in the assessment for the learning approach (Dann, 2007). Online assessment platforms could be a convenient way to the
assessment for the learning approach as it could create feedback instantly, quickly, and reliably and provide easy to use platform
for self-assessment and peer-assessment.

Although summative and formative assessments are the most commonly used ones in education, assessments could be
conducted for different reasons. Some of them are selection and replacement, enhancing learning, structuring learning, directing
learning, detecting and correcting misconceptions, evaluating teaching, evaluating the teacher performances, etc. The online
assessment has many advantages over face-to-face or in-class assessments that facilitate different assessment approaches. The
ability to use various measurement tools to evaluate the performance, providing individualized tests, instant scoring, and
instant feedback can be examples of those advantages. Besides traditional instruments such as multiple-choice tests, standard
achievement tests, experiments, observations, interviews, portfolios in an online assessment platform, one can use various tools
like blogs, interactive texts, virtual experiments, interactive problem-solving, projects, gamification, e-portfolio, etc. Self-
assessments and peer assessments that enhance students’ active participation in the assessment process could be easily used
in those platforms. Actively participating in the assessment process motivates students and may provide a new learning
environment. Moreover, as students learn more about assessment processes, their self-assessment skills will also improve.

In online assessment, assessment environments can be divided into four categories. The first category is the evaluation products
category, which includes essays, research reports, review articles, project reports, audio or visual media records, presentations,
etc. The second one contains tools that can be scored automatedly like multiple-choice, short answer tests, matching, gap-filling,
right-wrong, drag-and-drop items, simulation questions, etc. The third one is online discussion tasks like discussion groups,
role-play activities, case studies, etc. The last one is the web publishing category, which includes web pages, blogs, wikis, shared
documents, e-portfolios, etc. (Benson & Brack, 2010).

Another tool that online assessment platforms can provide is computer-based tests (CBT). These tests could be standard or non-
standard, and the assessments created with a basis on CBT implementations are defined as computer-based assessments (CBA)
(Bartram, 1997). As CBT uses automatic scoring, receiving score reports is easy and quick, which is the outstanding advantage
of this method. The number of paper-pencil tests converted to CBTs has increased rapidly as personal computers have become
widespread. CBTs have both advantages, like creating rapid reports, and disadvantages like requiring some hardware compared
to paper-pencil tests. Although there are also some discussions regarding the equivalence of two forms (Bartram, 2005; Mead
& Drasgow, 1993), it is not a significant problem in many measurements except for the speed tests.

Traditional scoring techniques can be used in online assessments. In regular assessments, instructors may grade students based
on the weighted average of different tasks or the rank of the students in the classroom. In online assessments, on the other hand,
much more information is gathered regarding the students, and this may complicate the grading procedure. Therefore, using
automated scoring and grading algorithms is more feasible than traditional grading techniques for online assessments. These
algorithms require the use of models called learning analytics. On the other hand, many LMS modules allow an eclectic approach
that combines the traditional method with the automatic grading approach. If an LMS is used in the online evaluation process,
the reporting and monitoring modules available in many LMS will allow you to see statistics about student activities that will
enable tracking when, how often, how long, and which modules of the system students participated in. These modules provide
online exams, surveys, and interactive visuals in assessment processes, and students' activities in discussion groups,
contribution to group work, responses to system messages, other user registrations, and so on. Gathering detailed information
about students in various ways will help make more accurate decisions about the students. When students see that all their
efforts are used in the evaluation, it may increase their motivation as well. Moreover, assessment reports can be created at any
time, providing feedback regarding the students’ current performances.
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4. TECHNICAL ISSUES IN E-ASSESSMENT

Blaming the technology for every problem faced in an online assessment platform is a common phenomenon. However,
identifying all possible problems and taking the necessary measures before starting the assessment could prevent many
problems. Institutions should provide easily accessible technical support, and instructors and students should be informed
about what to do, how to get help, and from whom they can get help when certain problems arise. Before deciding whether to
use e-assessment platforms, practitioners should be sure that all instructors and students have access to the required hardware,
software, and the Internet connection with suitable bandwidth. On the other hand, it should be noted that technical problems
can always arise as long as technology is used. Therefore, it is necessary to make good planning in the issues like stopping and
continuing the process under certain conditions, restarting, back up, etc. For example, if students need to download a large file
as a requirement of the evaluation process, determining whether they have the appropriate tools and software in advance
becomes vital. If an LMS software will be used in the assessment, it is a good practice to know the capacity of the system and
possible interruptions in the access.

Another critical issue in an e-assessment is security. We need to verify the identities of examinees and be sure that students are
the ones who completed the tasks at hand. Although plagiarism, cheating, taking the exam for somebody else etc. are common
problems for online and in-person assessments, having an internet connection and gathering information online easily make
cheating easier in an online environment. A planned assessment in a detailed way could partly handle some of these problems.
For example, successive tasks, assignments that require students' own research and experience, authentic tasks for each student
might prevent cheating and plagiarism. There is also software that can detect plagiarism. However, it is sometimes difficult to
detect cheating or whether students get more help than required for both testing conditions. In general, creating authentic
assessment tasks in which students need to relate their unique experiences might be useful. E-assessment platforms can provide
various features and tools to create authentic assessments. Although detailed authentic tasks are used, it is good to use more
than one tool like plagiarism software to ensure security. Continuous assessment is another standard method to deal with
cheating. By using small, successive tasks, we can assess students continuously and reduce the risk of cheating. However,
continuous assessment requires continuous feedback and providing timely, and quality feedback requires time. There is also a
risk that continuous assessment might turn into overassessment, decreasing both students' and instructors' motivation and
causing fatigue. Indeed, the importance of the decisions made by the assessment results determines which control mechanism
we need to use and how much strict we should be. High-stake assessments require severe precautions for security. The
institutions should provide an ideal and equal environment for all examinees. On the other hand, low-stake assessments may
not need high-level security precautions.

Lastly, ensuring the validity and reliability of the test scores is vital in every testing situation. Therefore, one always needs to
provide evidence regarding our test scores' validity, consistency, and objectivity. Preparing assessment blueprints and varying
assessment tasks considering the individual difference enhance the scores' validity and reliability. It is useful to take a flexible
approach to traditional validity and reliability concepts to develop a contextual approach to the assessment tasks in accordance
with contextual learning that supports authenticity and prepares students for life. The contextual approach requires reviewing
the assessment criteria, tools, and approaches regularly. It is also crucial to take advantage of differentiated assessment
approaches, as developing authentic and contextual standards alone may not be enough to ensure validity and reliability. Online
assessment platforms offer powerful tools, and features for contextual and differentiated assessment approaches (Boud &
Falchikov, 2006; Knight, 2006).

5. CONCLUSION

New technologies open up new opportunities for learning and assessment. It is not possible not to take advantage of
technology's benefits, which may only be delayed. For example, despite many online education programs developed until 2020,
many teachers, students, or institutions had insufficient knowledge and barely used them. However, with the COVID-19
pandemic, everybody was pushed to use online platforms, whether they prefer it or not. While those who have experience in
this field adapted quickly, the rest had difficulties in adjusting. Therefore, recent events have shown that it is no longer possible
to delay the use of online learning, mobile learning, and e-assessment applications. Instead of avoiding them, we should focus
on overcoming the most important disadvantages of this process, such as cheating, plagiarism, and taking the exam for someone
else.

LMS offers some mechanisms to ensure the security of the assessment. Some of these mechanisms are using safe web browsers
to protect the exam content, blocking copy and paste options, preventing hackers from interfering with the content or the
system by using trusted network layers, using monitoring tools to ensure examiners identity, controlling IP addresses, limiting
access time to prevent content sharing, mixing the options, randomizing the item order, and preventing from switching between
pages with test stop rules. Although none of these measures can guarantee exam security, it should be noted that this also applies
to all assessment types.

Finally, the International Testing Commission published a guideline in 2006 for the online assessment process. This guide
outlines principles and steps on an online assessment and the bases and backgrounds of these principles for test developers,
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test publishers, and test-takers. Therefore, we strongly encourage institutions and practitioners who are planning to conduct
an online assessment to benefit from this guideline.
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1. INTRODUCTION

The proliferation of digital technologies in a wide range of educational contexts during the last few decades has led to an
increased interest in e-assessment (Brink & Lautenbach, 2011; Appiah & Van Tonder, 2018). Assessment is fundamentally
important for learning and one of the key components in the instructional process (Jones, 2005; Guardia, 2016). E-assessment
covers a range of activities in which digital technologies are used in assessment (JISC, 2007) since it involves the use of digital
devices to assist in the construction, delivery, storage, or reporting of student assessment tasks (Crisp, 2011). According to Joint
Information Systems Committee (JISC) “assessment lies at the heart of the learning experience: how learners are assessed
shapes their understanding of the curriculum and determines their ability to progress” (JISC, 2018). Moreover, e-assessment
now “makes more sense than ever because it encourages students to modify, complement and improve their learning” (Guardia,
2016). As Crisp summarises, e-assessment involves many possibilities that allow teachers to evidence student learning in a
much deeper and often more authentic way than has been possible with traditional (paper-based) assessments (Crisp, 2011).

It is acknowledged by many researchers that e-assessment offers a range of potential advantages for teachers and students
(Appiah & Van Tonder, 2018; Crisp, 2011), yet the same researchers reflect on its potential challenges, mainly related to security
and authentication issues (Appiah & Van Tonder, 2018; Brink & Lautenbach, 2011; Crisp, 2011). For instance, Crisp (2011)
noted that “the increased flexibility afforded to students by their being able to complete an e-assessment from any computer
can sometimes cause issues with individual student authentication for high stakes exams” (p. 9). The authentication of students
is considered as a major challenge for educational organizations offering e-learning (JISC, 2016; Obeidallah, Al Ahmad, Faroug,
& Awad, 2015; Okada, Whitelock, Holmes, & Edwards, 2018) since it plays an important role for preventing academic dishonesty
which has increased a lot over the past years (McCabe, 2016; Mellar, Peytcheva-Forsyth, Kocdar, Karadeniz, & Yovkova, 2018;
QAA, 2016). On the other hand, there are systems which can validate the identity of learners doing assessment (JISC, 2016) and
the research interest in their effectiveness to deter academic dishonesty is increasing (Adkins, Kenkel, & Lim, 2005; Bailie &
Jortberg, 2009, Pittam, Elander, Lusher, Fox, & Payne, 2009; Levy & Ramim, 2007; Obeidallah et al., 2015). Two types of
technologies which address academic dishonesty are recognized in the literature: 1) authentication technologies which seek to
establish that the student taking the assessment is really who claim to be (Peytcheva-Forsyth, Mellar, & Aleksieva, 2019,
McNabb, 2010); and 2) authorship checking technologies which seek to establish whether a document was actually written by
the student who submits it (Peytcheva-Forsyth et al.,, 2019). While authorship checking technologies are mainly related to text-
matching, the authentication systems can be used anytime a student logs into the learning management system, in proctoring
situations, and during synchronous class sessions (Aceves & Aceves, 2009). There are a variety of identification technologies
available, which Aceves & Aceves (2009) classify as biometric (e.g. fingerprint and iris scanning, keyboard typing cadence,
speech recognition, etc.) and non-biometric authentication (e.g. web cameras that record the student’s testing environment;
onsite, remote proctors who monitor the student taking the exam at the student’s location; “out-of-wallet” data mining of
personal data that randomly requires students to answer personal questions before or during the exam; lockdown browsers
that prohibit students from Internet; IP address verification and secure password and identification systems).

While the utilization of plagiarism detection system is a popular practice in universities, (Peytcheva-Forsyth, Yovkova, &
Aleksieva, 2019; Halgamuge, 2017) the use of authentication systems, and more precisely the use of online proctoring systems
for assessment is still quite limited in European universities (Draaijer, Jefferies, & Somers, 2017). The reasons for this could be
related to the potential issues of implementation of such authentication systems. McNabb (2010) pointed out that when
considering implementing authorship or authentication technologies, problems common to most technology implementations
arise as well as new ones, such as the frequency of authentication and students’ privacy issues which can affect students’
experiences with technology. Therefore, it is crucial to explore students’ perspectives and experiences with authorship and
authentication checking systems in order to identify their impact on e-assessment and thus to use them effectively. Students'
views and attitudes towards using such systems and factors, which may affect them, are a point of increasing interest in recent
studies (Peytcheva-Forsyth et al., 2018a, 2018b, 2019; Okada et al.,, 2018, 2019), but yet students’ experiences are poorly
explored. This study aims to investigate students’ experiences in using the student authentication and authorship system -
TeSLA (An Adaptive Trust-Based E-Assessment System for Learning). Developed during 2016 and 2019, the TeSLA System,
which constitutes the rationale of this study, aimed to create an integrated system in virtual learning environments to support
authentication and authorship checking in e-assessment. This system has been developed under a Horizon 2020 project funded
by the European Commission. The project consortium was composed of 18 partners, consisting of 8 universities, 3 quality
agencies, 4 research centres and 3 companies. The TeSLA system was tested in three stages across seven institutions with the
participation of more than 23.000 students. The data for this study is collected from three of the seven institutions taking part
in the third and final stage of the pilot. These three institutions have been selected as representatives of three different contexts
- an institution that offers wholly or principally online courses in Spain (University A), a campus-based institution that offers a
range of blended courses in Bulgaria (University B) and an institution that offers both on-campus and online courses in Turkey
(University C).
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University A has 70,000 students, and its educational model is based on personalization and provision of guidance and support
to the online students in their activities. The assessment activities are diverse, and the assessment model is mainly based on
continuous and formative assessment, and additionally, there could be final face-to-face examinations. Course instructors
supervised by the responsible teachers, design the assessment activities and conduct the assessments.

University B is a campus-based university with 25,000 students, and it is in the process of transforming some master's degree
programs from face-to-face to online mode. A professor designs the assessments as a course leader, and an assistant professor
provides the assessment feedback. The most common assessment type combines written online assignments or tests and a final
face-to-face examination.

In University C, there are 22,000 on-campus students enrolled in a range of face-to-face and blended learning courses, and a
much larger number of students are enrolled in its Open and Distance Education System (1,100,000 students). The faculty and
the teachers establish the assessment model in on-campus courses. It may include face-to-face or online examinations and
assignments. The Open Distance Education System involves courses and assessments designed by a group of course designers
and academics. The assessment model is determined by the Assessment Department and it involves face-to-face mid-term and
final examinations.

The specific impact of different institutional contexts on TeSLA system piloting is discussed in-depth in another study about the
design and execution of large-scale pilots (Peytcheva-Forsyth & Mellar 2020), and it is taken into consideration in this research
which main focus is on the impact of TeSLA system on students’ attitudes and experience with the system. This paper first
provides a description of the TeSLA system. It then sets out the research questions, methods, and findings of the study. Finally,
findings are discussed within the relevant literature in the discussion section, and conclusions drawn from the study are
presented.

1.1. The TeSLA System

The TeSLA system provides authentication and authorship verification. Several instruments (or tools) are integrated into the
system for ensuring authentication and authorship of users that can be used in all e-assessment models and activities to prevent
cheating and plagiarism. The instruments used for assuring authentication are Face Recognition (FR), Voice Recognition (VR),
and Keystroke Dynamics (KD), whereas Forensic Analysis (FA) and Plagiarism (PL) are used to check authentication and
authorship. FR and VR rely on who you are, whereas KD and FA respectively rely on how you type and how you write. A brief
description of the instruments is provided below (Knuth, 2016):

e Facerecognition (FR): The instrument analyses visual data such as images or videos and tries to recognize a face within the
given data that has been derived during the enrolment; a webcam and a browser extension are required to capture images
or videos.

e Voice recognition (VR): It analyses audio data of the user by comparing the characteristics of the voice with a model that has
been derived from an example of speech during enrolment; it requires a microphone connected to the computer.

e Keystroke Dynamics (KD): This instrument recognizes patterns based on the timing information from pressed and released
keys when a candidate is typing on a keyboard.

Plagiarism (PL): It detects word-for-word copies in a given set of documents.
Forensic analysis (FA): Authorship verification verifies that a document has been written by a specific author; it has to be
trained with a set of text files written by the author.

The TeSLA system is capable of supporting diverse types of assessments such as formative, summative, continuous, or
diagnostic. It is a modular system, and the individual instruments can be switched on or off as well as used in different
combinations to match in the best possible way to the specifics of the particular assessment activity. When assessment activities
are being designed, the available TeSLA instruments are presented as a list in the Virtual Learning Environment. (Mellar et al.,
2018). The teacher creates e-assessment activities, where the security instruments are enabled so that she/he can select the
most appropriate TeSLA instruments for the respective activity (Mellar et al., 2018). Two types of activities are required for
authentication and authorship verification of students, which are enrolment and real e-assessment activities. An enrolment
activity is the first step in which the learner introduces himself/herself to the system by recording 10-second video of his/her
face for FR; recording speech samples of himself/herself for a given duration for VR; typing at least 30 samples, which must be
extracted from 125 consecutive pressed keys for KD; submitting around 1000 words of written document that has been written
by him/her before for FA (Okada et al., 2019). However, PL instrument does not require an enrolment activity. The enrolment
activities are used as a reference for authentication and authorship checking in subsequent real activities for user registration,
which are not graded. Then, the student performs real e-assessment activity. Finally, the system compares the samples collected
in the enrolment and actual activities and indicates the degree of matching between the samples as a percentage. The system
does not recommend a threshold percentage; it is the decision of the teacher or the institution to determine a threshold value
to verify the authentication and authorship of the learner. The information that integrates the data collected by the
authentication and authorship instruments is provided through dashboards (Guitart-Hormigo, Rodriguez & Bar6, 2020). These
dashboards are oriented to assist the decision-making process of teachers, above all, in case of suspicion of students’ dishonest
academic behaviour.
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1.2. Research Questions

RQ1. What is TeSLA’s impact regarding:
e trustin online assessment and e-authentication?
e personal data sharing and e-authentication?
e cheating and plagiarism?
e online assessment advantages and disadvantages?
e e-authentication advantages and disadvantages?
RQ2. What are the students’ experiences of using:
e the TeSLA system?
e the tools in the TeSLA system; face recognition, voice recognition, keystroke analysis, anti-plagiarism, and forensic
analysis?

2.METHOD

The study was designed as a cross sectional survey. Participants were 735 students who completed both pre- and post-
questionnaire from University A, University B and University C (Table 1) from 92 undergraduate and graduate courses in
various fields such as arts and humanities, science and social science. 58% of the 735 students were male, whereas 42% of them
were female. 15% of the students were 21 or under 21 years old, 43% were between 22-30 years old, 25% were 31-40 years
old, 14% were 41-50, 2.4% were 51 and over 51 years old. 0.6% of them preferred not to tell their age.

Table 1.
Number of Students who Completed Questionnaires

University A University B University C Total

Number of Students Completed Pre-Questionnaire 662 232 240 1134
Number of Students Completed Post-Questionnaire 627 219 171 1017
Number of Students Completed Both Pre&Post-Questionnaire 507 58 170 735

2.1. Data Collection

Two questionnaires were designed: a student pre-questionnaire before testing the system and a student post-questionnaire
after experiencing the TeSLA system. The pre-questionnaire consisted of 10 parts, including 18 questions, and the post-
questionnaire involved 10 parts with 17 questions, with similar questions of the pre-questionnaire. Items were prepared using
a 5-point Likert type scale including “strongly agree”, “agree”, “neither agree nor disagree”, “disagree”, and “strongly disagree”
except two parts which were “Online assessment advantages and disadvantages” and “Online assessment advantages and
disadvantages regarding e-authentication”. Students were asked to select all the items that are suitable for them in multi-choice
type questions in these two parts. Demographics of students were also collected in the questionnaire. The questionnaires were
created in English in cooperation with experts from the seven partner universities in the Project. The items in the questionnaires
were checked and edited by the experts. Then, the questionnaires were translated into local languages by professional
translators and checked by a group of experts. They were also tested in a pilot study by small groups of students in each
university and finalized before their implementation. The procedures for the data collection were:

e c-Assessment design: The TeSLA system was used in real assessment activities by the 150 teachers involved in the testing
phase of the system in the three mentioned universities during 2018-2019 Spring Semester. The teachers selected the most
appropriate instruments for each assessment activity in their courses, and the selected tools were turned on in the system. For
example, typing or choosing answers in quizzes or online text submissions (FA, KD and PL), performing a presentation (FR, VR),
creating artifacts (FR, VR, KD, FA and PL) or uploading documents in the assignment (PL, FA) (Okada et al., 2019). All the tools
mentioned above were used by several teachers in three universities.

e [mplementation: The teachers provided guidelines and immediate support via videos, face-to-face and online sessions and
written instructions for the use of the system both for the enrolment and real activities. The students completed the e-
assessment activities during the semester until the given deadlines.

e Evaluation: The students were required to fill in the pre-questionnaire before starting the e-assessment activities. After
completing the e-assessment activities, they were asked to fill in the post-questionnaire. The data was collected by using the
Bristol Online Survey (BOS) system (https://www.onlinesurveys.ac.uk/) involving the same set of questions, which were
translated into native languages of the universities. Volunteer students answered the questionnaires. A consent form was
required before answering the questionnaires and using the TeSLA system.

2.2. Data Analysis

SPSS statistical program was used for data analysis. The goal of this study was to identify the impact of TeSLA, experiences of
students, and whether the outcomes of the TeSLA pilot differ across the three universities, thus descriptive statistics and one-
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way ANOVA tests were performed, and the results were illustrated in the graphs. Items in the questionnaire were analyzed
separately.

3. FINDINGS
3.1. TeSLA’s impact
3.1.1. Trust in online assessment and e-authentication

Students were asked several questions about trust in online assessment before and after participating in TeSLA pilot. Figure 1
shows the after-TeSLA frequencies of these questions, and Figure 2 shows the changes between the situations before (pre-
questionnaire responses) and after (post-questionnaire responses) the pilot. We only present the variables that have
statistically significant differences across universities, as shown by the one-way ANOVA tests performed. We can see that
University A students seem to have a higher trust in online assessments. On the contrary, University C students seem to be
slightly more concerned that it is easy to cheat in online assessments. Moreover, after participating in TeSLA they seem less in
favor of giving students the option of online assessments (see Figure 2).

University A BUniversity B BMUniversity C
5,00

4,00

3.00
2,00
1,00
0,00

Online learners should be | would trust a fully online In my experience, online It is easy to cheat in online
given the option of online assessment system assessments are trusted assessments.
assessments by people (e.g. employers
and universities) as much
as face-toface
assessments

N=507 (University A), 58 (University B), 170 (University C)
Figure 1. Attitudes towards online assessment (after TeSLA pilot)

University A BUniversity B MUniversity C

0,40
0,20
0,00

-0,20

-0,40
Online learners should be given the option of online
assessments
N=507 (University A), 58 (University B), 170 (University C)
Figure 2. Attitudes towards online assessment PRE - POST change

In addition to online assessment, students were asked specific questions about the use of e-authentication (security measures)
for online assessment. Again, University A students have a more positive attitude towards e-authentication in comparison with
students from the other two universities. They are more likely to agree that e-authentication will make it more difficult for
students to cheat and that it will increase the trust between teachers and students, the trust of other universities and employers,
and the trust of students on the outcomes of their online assessment (see Figure 3). In University C, students are more likely to
disagree with these statements. In addition, there is a higher concern among the University C students that e-authentication
might make students feel under surveillance and stressed and that they might perceive that the university does not trust them.
After participating in TeSLA, University C students seem to have a worse perception on the potential impact of e-authentication
on trust as they agree more that this mechanism may make students feel that the university does not trust them and less that it
can help increase the trust of students in the outcomes of their online assessment and the trust between teachers and students.
On the other hand, the concern that students may feel under surveillance has decreased after TeSLA pilot (see N=507 (University
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A), 58 (University B), 170 (University C) Figure 4). University B students are the least concerned that authentication for online
assessment may make students feel stressed and under surveillance.

University A BUniversity B BMUniversity C

...will increase the trust that other universities and
employers will have with the outcomes of online
assessments

...will help me trust the outcomes of my online
assessment

...will make it more difficult for students to cheat

...will increase the trust between teachers and
students

...will make me feel that | am under surveillance

...will make me feel stressed

...will make me feel that my university does not
trust me

dilll

0,00 1,00 2,00 3.00 4,00 5,00

N=507 (University A), 58 (University B), 170 (University C)
Figure 3. Attitudes towards authentication for online assessment (after TeSLA pilot)

University A BUniversity B MUniversity C

0,40

0,20

0,00 | — .

-0,20

-0.40
...will make me feel that ...will make me feel that! ...will help me trust the ...will increase the trust
my university does not am under surveillance outcomes of my online between teachers and

trust me assessment students

N=507 (University A), 58 (University B), 170 (University C)
Figure 4. Attitudes towards authentication for online assessment. PRE - POST change

3.1.2. Personal data and e-authentication

Students were asked what data they would be willing to share to authenticate and confirm the authorship of their online
assessment before and after the pilot (Figure 5). University A students are more willing to share all types of data compared to
students from University B and University C, except for the photograph of their face, for which percentages are almost the same
in University A and University B. In fact, a photo of their face is the type of data that University B students are more willing to
provide for the purpose of authentication. About 71% are willing to share such data, while less than one-third of University C
students would do so. University C students are less willing to share all types of data, but they would rather share the data
collected by the Keystroke Dynamics instrument than the other types of personal data. These are also the authentication
mechanisms more often selected by University A students.

After the TeSLA pilot, there has been a noticeable increase (more than 20 percentage points) in the number of University B

students willing to share a video recording of their face (Figure 6). However, this has slightly decreased in University C. In
University A the largest change is a slight decrease in the willingness to share a photograph of their face.
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100%

500/0 . . . L
00/0 . L

My writing (for My writing (for My keyboard A still photograph An audio A video recording

checking analysing the keystrokes of my face recording of my of my face
plagiarism) style of my voice
writing)

N=507 (University A), 58 (University B), 170 (University C)
Figure 5. Willingness to share personal data (after TeSLA pilot)

University A BUniversity B MUniversity C
30%
20%

10%

0% L il - -

-10%
-20%
-30%
My writing (for My writing (for My keyboard A still photograph An audio A video recording
checking analysing the keystrokes of my face recording of my of my face
plagiarism) style of my voice
writing)

N=507 (University A), 58 (University B), 170 (University C)
Figure 6. Willingness to share personal data. PRE - POST change

3.1.3. Cheating and plagiarism

12

In addition to their willingness to share personal data, students were asked questions about cheating in online assessments (see
Figure 7). The perceptions vary across universities depending on the specifics of the institutional context. University A students
agree more that copying and pasting information from a website into my assignment without citing the original source could be
defined as cheating. In University C students’ opinions copying and pasting a paragraph from an academic paper into their
assignment and crediting the original source is also plagiarism, but University A and University B students do not seem to agree
on this. University B is the university where students agree more that sharing some information with a classmate that they then

use in their assignment is a type of cheating.

Participation in TeSLA seems to have had an impact on some of these perceptions (Figure 8). Particularly, regarding the action
of discussing the assignment with a classmate before submitting that assignment for assessment, as now University C students
agree more that this is a type of cheating. Agreement has also slightly increased in University A. However, University C students
agree less than before the pilot that the actions related to copying and pasting information from other sources are plagiarism.
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HUniversity A BMUniversity B MUniversity C

5,00
4,00

3,00
2,00
-
0,00

Copying and pasting Sharing some Copying and pasting Using online sources  Discussing my
information froma  information witha a paragraph from an to inspire my writing assignment with a

website into my  classmate that they academic paper into is plagiarism classmate before
assignment without ~ then use in their ~ my assignment and submitting that
citing the original  assignment is a type crediting the original assignment for
source is a type of of cheating source is plagiarism assessment is a type
cheating of cheating

N=507 (University A), 58 (University B), 170 (University C)
Figure 7. Attitudes towards cheating and plagiarism (after TeSLA pilot)

HUniversity A BMUniversity B MUniversity C

0,50
0,00 —
-0,25 1

-0,50
Discussing my assignment with a  Copying and pasting information  Copying and pasting a paragraph
classmate before submitting that from a website into my assignment from an academic paper into my
assignment for assessment is a  without citing the original source is assignment and crediting the
type of cheating a type of cheating original source is plagiarism
N=507 (University A), 58 (University B), 170 (University C)
Figure 8. Attitudes towards cheating and plagiarism. PRE - POST change

3.1.4. Online assessment advantages and disadvantages

There are some differences across universities regarding the advantages of online assessments (see Figure 9). The far majority
of students in University A and University B recognise that using online assessment allows anytime anywhere assessments.
However, this percentage is lower in University C and it has clearly decreased after the TeSLA pilot (by 19 percentage points),
while it has remained unchanged in the other two universities (see Figure 10).

On the other hand, a majority of University B and University C students think that one of the advantages of online assessments
is that they avoid examinations under formal conditions, but only 47% of University A participants agree on this. However,
University A students tend to select more the advantage of having assessments better adapted to their needs (Figure 9).

EUniversity A MUniversity B WUniversity C

100%
50%
0%
To allow anytime anywhere To have assessments better To avoid having to take my
assessments adapted to my needs examination under formal

examination conditions

N=507 (University A), 58 (University B), 170 (University C)
Figure 9. Advantages online assessment (after TeSLA pilot)
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University A BUniversity B MUniversity C

20%

10%

0%

-10%

-20%
To allow anytime anywhere assessments
N=507 (University A), 58 (University B), 170 (University C)
Figure 10. Advantages online assessment. PRE - POST change

Students were also asked about some disadvantages of online assessment. In this case, there are also differences across
universities (see Figure 11). Compared to the other two universities, a larger number of University A students consider as
disadvantages the fact that online assessment can involve more work than traditional assessments and that it can be intrusive.
On the other hand, University C students are more concerned by the fact that online assessment might require them to share
personal data and spend time learning a new technology. Lastly, University B students select more often as a disadvantage the
need to have additional technologies.

University A BUniversity B BMUniversity C

100%

50% . '
It caninvolve more | might have to have It can be intrusive  To authenticate my | have to spend time
work than traditional additional authorship, | have to  learning a new

assessments in an technologies share personal data technology
examination room

N=507 (University A), 58 (University B), 170 (University C)
Figure 11. Disadvantages online assessment (after TeSLA pilot)

3.1.5. Online assessment advantages and disadvantages regarding e-authentication

Regarding the advantages of TeSLA e-authentication, there are significant differences in the percentage of students who selected
‘to prevent cheating’. Around 70% of students in University A and University B consider that TeSLA e-authentication may
prevent cheating, but this percentage is 15 points lower in University C (see Figure 12).

Participation in TeSLA had a positive impact on these perceptions, as Figure 13 shows that more students selected these items
with regards to TeSLA e-authentication (after the pilot) than for e-authentication in general (before the pilot). In all three
universities the highest growth refers to the perception that TeSLA e-authentication can improve the rigour of assessment. The
24 points increase in the percentage of University B students who consider that TeSLA can help ensure that their examination
results are trusted is also remarkable.
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HUniversity A BUniversity B MUniversity C

100%

50%

0%

To prevent cheating

N=507 (University A), 58 (University B), 170 (University C)
Figure 12. Advantages e-authentication (after TeSLA pilot)

HUniversity A MUniversity B MUniversity C

40%
20% *
0% ‘ j
To improve the rigour of To prevent cheating To ensure that my examination
assessment results are trusted

N=507 (University A), 58 (University B), 170 (University C)
Figure 13. Advantages e-authentication. PRE - POST change

On the other hand, University C students identify more disadvantages in TeSLA e-authentication than students in the other two
universities (see Figure 14). Moreover, participation in TeSLA had a negative impact on this, especially regarding the perception
that TeSLA e-authentication can involve more work than traditional assessment (see Figure 15).

University A students are the least concerned about the fact that TeSLA e-authentication may require them to share personal
data and that it may involve more time. However, after trialling TeSLA a higher percentage of respondents think that it can
involve more work and that it can be intrusive.

University B students are those who reply less often that TeSLA e-authentication can be intrusive, but after the pilot the
percentage of those who think that this type of authentication might make the assessment more time consuming has increased
considerably (22 percentage points).

EUniversity A EUniversity B WUniversity C

100%
i ‘
. - d u
It can involve more work To authenticate my  The e-authentication might It can be intrusive
than traditional authorship, I have to share make the assessment
assessments in an personal data take more time

examination room

N=507 (University A), 58 (University B), 170 (University C)
Figure 14. Disadvantages e-authentication (after TeSLA pilot)
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University A BUniversity B BMUniversity C

40%
- . J
OUJI,-‘O .. -l
-20%
It can involve more It might say I'm  The e-authentication It can be intrusive It might be difficult to
work than traditional cheating when I'm might make the challenge the
assessments in an not cheating assessment take outcomes of e-
examination room more time authentication

N=507 (University A), 58 (University B), 170 (University C)
Figure 15. Disadvantages e-authentication. PRE - POST change

3.2. TeSLA’s experience

3.2.1. TeSLA system

University A students seem more satisfied with TeSLA experience and perceive the system as easy to use (Figure 16). University
B participants are those who agree more that TeSLA would increase their trust in online assessments. On the contrary,
University C students appear to be less satisfied with TeSLA. Moreover, in University C there is a higher agreement on the fact
indicated that the workload was greater than expected and that they felt stressed and under surveillance. University B students
are those who agree less on these negative statements.

University A BUniversity B BMUniversity C

The TeSLA system was easy to use.

| am satisfied with my experience of the TeSLA
system.

The TeSLA system will give me more trust in online
assessment.

When | was using the TeSLA system, | felt an
increased level of surveillance than | usually
experience when taking an assessment.

When | was using the TeSLA system, the workload
was greater than | expected.

When | was using the TeSLA system, | felt more
stressed than | usually do when taking an
assessment.

lll

0,00 1,00 2,00 3,00 4,00 5,00

N=507 (University A), 58 (University B), 170 (University C)
Figure 16. TESLA general experience

In addition to their general experience, students were asked specific questions about trust after finalising the pilot. Generally,
students in University A and University B tend to agree that the system was well integrated into the assessment and that it gave
them more confidence in e-authentication. However, the level of agreement is lower among University C students (see Figure
17). The latter also tend to agree more that using the system took too much extra time.

Similarly, University C students are those agreeing less with the privacy, informed consent and feedback related questions
(Figure 18). University A students agree more on these statements, except for “while I was using the TeSLA system, I received
enough feedback”, in which the level of agreement is higher in University B. University A students were more confident that
their personal data was treated properly and indicated a higher trust in the TeSLA tool(s) they used.
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HUniversity A BMUniversity B MUniversity C
5,00

4,00

3.00
2,00
1,00
0,00

The TeSLA system The TeSLA system  Using the TeSLA Using the TeSLA Using the TeSLA
was well integrated gave me more  systemincreased my system increased my  system took too

into the assessment confidence in confidence in the trust in my much extra time
eauthentication security of my assessment
assessment

N=507 (University A), 58 (University B), 170 (University C)
Figure 17. TESLA Trust

HUniversity A MUniversity B MUniversity C

The TeSLA consent form was easy to understand.

The TeSLA consent form gave me all the information
that | needed to make an informed decision about
participating in this study.

| trusted the TeSLA tool(s) that | used. _

While | used the TeSLA system, | was confident that
my personal data was being treated properly.

While | was using the TeSLA system, | was happy with
the amount of feedback that | received

0,00 1,00 2,00 3,00 4,00 5,00
N=507 (University A), 58 (University B), 170 (University C)
Figure 18. TESLA Privacy, informed consent and feedback
3.2.2. Tools

Students were using different tools during the pilots. University C students encountered significantly more difficulties than
University A participants when using the Keystroke Dynamics and especially when testing the Voice Recognition tool, as about
half of them experienced problems with this tool (Figure 19). Very few University B students trialled these two tools, therefore
they have not been included in the figure.

HUniversity A BMUniversity C

100%

80%

60% 52%

40%

0,
0% ‘
The voice recognition tool The keystroke analysis tool
(N: UOC=114, AU=25) (N: UOC=362, AU=111)

N=507 (University A), 58 (University B), 170 (University C)
Figure 19. Students who experienced problems while using TeSLA tools
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3.2.2.1. Face recognition

Students using the Face Recognition were enquired to assess their experiences (see Figure 20). Students in University A tend to
agree that the activity completed was the kind of activity they would expect in their studies, and the level of agreement is higher
than in the other two universities. On the other hand, University B and University A students tend to disagree that using the
Face Recognition tool took too much time, but the opinions seem more divergent in University C (as the mean is equal to 3, that
equals to neither agree nor disagree).

HUniversity A BMUniversity B MUniversity C

The activity | completed is the kind of activity | would
expect in my studies.

Using the face recognition tool took too much time.

0,00 1,00 2,00 3,00 4,00

N=507 (University A), 58 (University B), 170 (University C)
Figure 20. Face recognition assessments

3.2.2.2. Voice recognition

University A students also have a better opinion about the Voice Recognition tool and are more willing to use it in their
assignments (see Figure 21). Again, University C students agree more that using the tool took too much time and they also tend
to agree that it was too intrusive.

HUniversity A MUniversity C

I would be willing to use the voice recognition
tool in all my future online assessments for
credit

| understand how voice recognition can reliably
eauthenticate assessments.

I would be willing to use the voice recognition
tool in all my future online assessments
(whether for credit or not for credit).

The voice recognition tool was easy fo use..

The activity was appropriate to my studies.

| was comfortable allowing the system to use an
audio recording of my voice for eauthentication.

The activity | completed is the kind of activity |
would expect in my studies.

If the voice recognition tool was used in my
future online assessments, it would increase my
trust in the assessment result.

Using the voice recognition tool took too much
time.

Using the voice recognition tool was too
intrusive.

0,00 1,00 2,00 3,00

N=507 (University A), 170 (University C)
Figure 21. Voice recognition assessments
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3.2.2.3. Keystroke Dynamics

Students in University A agree that the Keystroke Dynamics was easy to use, they were comfortable using it and express
willingness to use the tool in the future. University C students’ opinion about this tool is a bit worse than that of University A
participants, and they tend to agree that using the keystroke analysis took too much extra time (Figure 22).

HUniversity A BUniversity C

The keystroke analysis tool was easy to use.

| would be willing to use the keystroke analysis tool
in all my future online assessments for credit.

| was comfortable allowing the system to use my
keystrokes for eauthentication.

| would be willing to use the keystroke analysis tool
in all my future online assessments (whether for
credit or not for credit).

The activity was appropriate to my studies.

| understand how the keystroke analysis tool can
reliably e- authenticate assessments.

The activity | completed is the kind of activity | would
expect in my studies.

If the keystroke analysis tool was used in my future
online assessments, it would increase my trust in the
assessment result.

Using the keystroke analysis tool took too much
time.

Using the keystroke analysis tool was too intrusive.

0,00 1,00 2,00 3.00

N=507 (University A), 170 (University C)
Figure 22. Keystroke analysis assessment
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3.2.2.4. Anti-plagiarism

As seen with the other tools, University A students agree more that the anti-plagiarism tool was easy to use and have a higher
willingness to use it in the future than University C students. Participants from University C agree more than those from
University A that the tool was too time-consuming and intrusive, although the values are rather low in both universities (Figure
23). Very few University B students trialled this tool, therefore they have not been included in the figure.

HUniversity A BUniversity C

The anti-plagiarism tool was easy to use.

| would be willing to use the anti- plagiarism tool in all
my future online assessments for credit.

| would be willing to use the anti- plagiarism tool in all
my future online assessments (whether for credit or
not for credit).

Using the antiplagiarism tool took too much time.

Using the anti- plagiarism tool was too intrusive.

0,00 1,00 2,00 3,00 4,00 5,00

N=507 (University A), 170 (University C)
Figure 23. Anti-plagiarism assessments
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3.2.2.5. Forensic analysis

University A students generally have a positive view on the Forensic Analysis, they agree that it was easy to use and express
willingness to use in their future online assessments (see Figure 24). The agreement on these statements is lower among
University C students, who, in addition, disagree less that the tool was too intrusive. Very few University B students trialled this
tool, therefore they have not been included in the figure.

University A BUniversity C

L I R B B

| would be willing to use the forensic analysis tool in all

my future oniine assessments forcreat. |

| would be willing to use the forensic analysis tool in all

my future online assessments (whether for credit or
not for credit). I I IR I

Using the forensic analysis tool was too intrusive. _

0,00 1,00 2,00 3,00 4,00 5,00

N=507 (University A), 170 (University C)
Figure 24. Forensic analysis assessments

4. DISCUSSION

This section discusses the main findings, based on the results of the study conducted, in regards with the research questions
(RQ) formulated at the beginning of this paper. The section also contextualizes the results with related research works on the
field of e-assessment. RQ1 deals with TeSLA impact (RQ1). RQ2 evaluates the students’ experiences on using the TeSLA system,
and the tools it provides.

Concerning the impact of TeSLA systems (RQ1), University B participants are those who agree more that TeSLA would increase
their trust in online assessments, which is similar to the findings of other studies. Bahar and Asil (2018) found out that the
positive attitude to e-assessment is influenced by factors such as gender, computer usage, and level of education. Furthermore,
Hettiarachchi, Huertas, and Mor (2015) indicated that e-assessment had a positive impact on students’ performance and
learning processes. However, our study revealed that University C students are less satisfied with TeSLA and they agree more
that the workload was greater than expected and that they felt stressed and under surveillance. This may be related to the
results that Rolim and Isaias (2019) emphasized in their study conducted in Portugal. They stated that e-assessment
applications had just begun, and therefore resistance and distrust could be observed. It is thought that this could be the reason
for the deficiency of positive opinions. In like manner, Husband (2017) also mentioned that despite the effectiveness of e-
assessment tools to provide benefits for both students and teachers to improve their learning and management of assessment,
the lack of literature is a proof that implementing e-assessment tools needs to be further researched with a focus on how to
mediate validity and reliability challenges between paper and computer-based assessments.

Students recognise more advantages of TeSLA e-authentication (after the pilot) than of e-authentication in general (before the
pilot), especially with regards to the perception that TeSLA e-authentication can improve the accuracy of assessment. There
was also a remarkable increase in the percentage of University B students who consider that TeSLA can ensure that their
examination results are trusted. This result directly contributes to the main advantages of using e-assessment (providing direct
and immediate feedback for students, improving student performance, reducing the time and effort of the teacher, decreasing
the cost for the institution, and encouraging high-order thinking, which is one of the educational aims) (Alruwais, Wills, & Wald,
2018).

University C students identify more disadvantages in TeSLA e-authentication, and participation in TeSLA had a negative impact
on their perceptions. After trialling TeSLA, University A students agreed more that TeSLA e-authentication can involve more
work and that it can be intrusive. Moreover, the percentage of University B students who think that the assessment might take
more time increased considerably. Studies in the literature indicate that students have different perceptions and experiences
about e-assessment. While most of the students are willing to take part in e-assessment, there are also pessimistic views (Attia,
2014; Dermo, 2009; Ferrao, 2010; Hillier, 2014; Sorensen, 2013). Dermo (2009) found that the positive feelings of students
were only slightly stronger than the negative feelings about the validity, practicality, security and reliability aspects of e-
assessment. Similarly, Lee-Post and Hapke (2017) found that one fourth of the students were pessimistic about the
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implementation of e-assessment. These negative opinions should be taken into account by the teachers, administrators and
instructional designers while designing and implementing instruments for e-assessment. Fluck, Pullen, and Harper (2009) and
Hillier (2014) emphasize the importance of the first positive experience in e-exams for rapid adoption of such practices.

In order to authenticate and confirm the authorship of their online assessment, University A students are more willing to share
most types of data except for the photograph of their face, which is the item most selected by University B students. University
C students are less willing to share all types of data. University A and University C students would rather share their writing of
their keyboard keystrokes than the other items. In fact, it can be observed that, with the exception of University B, the types of
data students are willing to share are sorted from less intrusive to more intrusive (writing, keyboard keystrokes, voice samples,
and face data samples). University A students were more confident that their personal data was being treated properly and
indicated a higher trust in the TeSLA tool(s) they used. These results are supported by Okada et al. (2018). It is cited that
students have affirmative acceptance and trust in e-authentication for online assessments. They also mentioned that e-
authentication has the potential to enhance the quality and trustworthiness of online assessments.

Regarding the students’ experiences on using TeSLA system (RQ2), University A students generally have more positive attitudes
and opinions towards the TeSLA system and its tools than students from the other two universities. University C students are
generally those expressing less positive opinions. This difference may be due to the difference among the modes of learning in
the universities; as University A is an online university, students at University A may be more familiar with using online systems
when compared with other universities. Thus, it can be concluded that the mode of learning may have an influence on the
perspectives and experiences of students in using authentication and authorship systems. In a similar way, University A students
seem more satisfied with TeSLA experience and agree more that the system was easy to use.

Also, the University A students have more positive attitudes/opinions towards TeSLA tools than University C students. For
example, they tend to think that they are easy to use and they express higher willingness to use them in the future. Also, as
previously explained, University C students agree more that using the tools took too much time, and they experienced some
workload. Just a few students from University B tested the tools, except for the face recognition. It is worth mentioning that
TeSLA system was under development during the project, meaning that students tested a beta version of the system. It is
expected that in the future the feeling of workload can be reduced.

Wrapping up, results suggest that the educational context of each university is relevant. In spite of all students recognise the
potential of TeSLA system in ensuring authentication and authorship, University A students express more positive opinions.
This is probably related to the fact that this institution offers only online courses. Furthermore, its student profile is a person
with family and professional commitments, this is why they are older than the average age of the other institutions. In addition,
University A has detected an increasing number of students living abroad. For them, avoiding face-to-face examinations at the
end of the semester means saving time, and to have a guarantee that their efforts can be trusted by quality assurance agencies
and society at large. University B students have expressed positive opinions as a result of their participation in the pilot. This is
consistent with the fact that this institution is incorporating blended courses to its educational offer.

5. CONCLUSIONS

The aim of the study presented in this paper has been to investigate students’ expectations and experiences on using a system
(the TeSLA system) that helps to ensure students’ authentication and authorship in a real educational setting. In order to have
a broad view, the study considers three universities with different educational contexts, which reflects the deep transformation
that higher education institutions have suffered since the incorporation of the information and communication technologies
into the teaching-learning process.

While e-learning is widely accepted and extended, on-site final examinations continue being the most usual instrument to assess
learners and to ensure their identity. However, this is not aligned with the common principles which characterise e-learning,
for instance, flexibility, mobility or accessibility. Assessment should not be a limiting factor in e-learning, on the contrary, e-
assessment should facilitate the principles cited above. E-assessment could be considered a beneficial alternative to the
traditional assessment. However, in relation to being considered trustworthy, not everyone agrees with this statement. It could
be achieved that there is a strong correlation with trust and being sustained to the usage of e-assessment tools (Rolim & Isaias,
2019).

The use of tools oriented to ensure authorship and authentication, and the integration of these tools into the assessment process
according to pedagogical criteria is a matter of interest in the field of technology enhanced learning, thus contributing that e-
assessment could be considered a beneficial alternative to the traditional assessment. The development of systems as TeSLA
system, clearly constitutes a step forward in this direction. Nevertheless, the use of this kind of systems requires the
commitment of all involved stakeholders: faculty boards, teachers, students and quality assurance agencies. This paper presents
and discusses the main findings concerning the expectations and experiences of the first class beneficiaries of this kind of
systems, the students.
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In this study, there were significant differences in opinions between institutions, which were conducted with students from
institutions with three different cultures in three different countries. This situation has been tried to be interpreted for various
reasons. Furthermore, it may be meaningful to focus on cultural differences to understand the rationale for this variation.
Aparicio, Bacao, and Oliveira (2016) also emphasized that the culture variable should be taken into consideration in the studies
since the effect of cultural diversity on the sense of satisfaction and acceptance is essential. The transformation of cultural values
is quite complicated, and eliminating cultural differences is one of the most challenging situations to achieve while using e-
learning tools (Carless, 2005). However, recognizing the cultural and social effects during the implementation of e-learning tools
(Tarhini, Hone, Liu, & Tarhini, 2017), will allow being more sensitive to changes (Tapanes, Smith, & White, 2009). Therefore,
future research may also consider the cultural differences dimension to investigate the acceptance of e-learning tools, such as
e-assessment.
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Universite Ogrencilerinin Web Tabanlh Bicimlendirmeye Yénelik Degerlendirme Sistemini Kabul
Durumlarinin incelenmesi
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the learners of 21st century- could adapt to the changing conditions of society and life. In this sense, the knowledge and abilities
such as technological literacy, problem solving skills, creativity, critical thinking, interpersonal skills, leadership, cognitive
flexibility are seen as fundamental proficiencies today (Care, 2018; World Economic Forum, 2016).

The digital transformation which is experienced at individual and social terms together with the developments in information
and communication technologies affects education. Accordingly, learning process and environments have begun to be designed
based on digital technologies and 21st century learner abilities. In this respect, in the recent years, the studies on web-based
assessment approaches and systems have been accelerated (McCarthy, 2017; McLaughlin, & Yan, 2017; Hooshyar et al.,, 2016).
This assessment approach, called as web-based formative assessment system (WBFAS), is applied using web-based tools and
systems in the instruction process. In this approach, by identifying learning inadequacies/difficulties /mistakes of the students
itis aimed at taking precautions to prevent these undesired experiences. In WBFAS, it can be ensured that students are enabled
to review their learning process by giving them instant and detailed feedback. This, at the same time, facilitates individualization
of instruction. Students have the opportunity to participate in WBFAS whenever and wherever they want. So, this creates a
facility for flexible learning.

WBFAS could be useful for understanding the learning process and outputs of learners. However, one of the important factors
affecting whether this type of assessment approaches reach their aim is related to what extent students accept WBFAS approach.
It is seen that there are only a few studies on acceptance and use of WBFAS in the literature. Different from existing studies, in
the present research, a WBFAS system where students receive feedback which is detailed based on items and criteria-referenced
based on tests is developed. Within the scope of the research, student’s level of acceptance of this system is analyzed. In this
manner, this research has a unique value, and it is thought that findings obtained from this research will improve the flow and
depth of the research with respect to the design and use of WBFAS systems.

1.1. Theoretical Background
1.1.1. Self-assessment, web-based formative assessment and feedback

Formative assessment are the evaluations which are performed any time during the instruction process and which provide
feedback to the learner to improve learning (Sadler, 1989). This assessment type is mostly used by teachers to give feedback to
the students during the learning process. The results obtained from the formative assessment can be used to improve student
success and make changes in the instruction process and strategies (Dunn & Mulvenon, 2009). Formative assessment enables
a student to observe his/her learning process.

WBFAS is an assessment in which feedback is provided automatically and instantly to the learner through web-based system
and tools. WBFAS can be differentiated from traditional formative assessment applications with regard to aspects that WBFAS
can be applied at any time and place desired, provide instant feedback to the student, the assessment can be individualized and
WBFAS can be repeated as much as wanted. WBFAS can be used for objectives such as ensuring student’s participation in the
online learning process, increasing student’s motivation, allowing the student to monitor and assess his/herself. And this is of
importance and value with regards to enabling individualization of instruction. There has been an increasing interest in WBFAS
in recent years in terms of enabling individualized instruction, targeting constant development of students and handling
student’s assessment with an integrative manner throughout the process.

In the literature, there are different tools and methods used for WBFAS. The methods such as game-based assessment, peer
assessment, e-portfolio creation, online discussions and cooperative assessment are used in this process (Gikandi et al., 2011;
Hooshyar et al., 2016; McLaughlin & Yan, 2017). Furthermore, one of the most preferred methods in formative assessment is
self-assessment. Self-assessment is a process that learner assesses how much he/she learned something based on his/her
criteria and makes a judgement. (Leach, 2012). Web-based self-assessment is an assessment where students can test themselves
to make a valid and reliable judgement about their level of knowledge and ability, and one or several supportive activities such
as graded scoring keys can be found. The main objective of self-assessment is to allow learners to determine strong and weak
aspects of their performance and enhance their learning (McMilllan, 2007). Thus, self-assessment has a crucial role in formative-
based assessment (Andrade & Valtcheva, 2009). The keyword for effective self-assessment is feedback.

Feedback is a special explanation to give information regarding a specific study of the learner (Brookhart, 2008). It is anticipated
that feedback is used by instructors to format the instruction and by learners to format their own learning process (Black &
Wiliam, 2009). Feedback gives the information about at which level the learner is in the process of formative-based assessment
and what the learner needs to know. Feedback initiates the motivation factor by developing the control sense of the learners on
their own learning (Brookhart, 2008). Furthermore, it is stated that there is a correlation between the regular feedbacks
provided on learner’s academic performance and the progress of his/her next academic performance (Tuckman, 1999).

It has been remarked that formative-based assessment done to form the instruction attracts little interest, especially in a
traditional learning environment, although it is continuously emphasized that it significantly contributes to the learning-
instructing process (Pachler et al,, 2010; Wang, Wang, & Huang, 2008). Because, in traditional formative assessment, providing
personalized feedback is a process that requires time-consuming and serious efforts (Cukusic, Garaca, & Jadric, 2014).
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Moreover, constrains such as the time limit in the curriculum and crowded classrooms can also be obstacles. On the other hand,
especially assessment practices in web-based/technology-based formative assessment has advantages in providing instant and
adaptable feedback to the learners. The learners can participate in formative assessment activities in flexible time and location
and can do self-assessment by obtaining feedback. In the present study, WBFAS in the form of multiple-choice tests on the topics
of that each week are conducted to the learners at the end of the week. In these tests, by applying formative assessment where
learners can receive feedback, which is detailed based on items and criteria-referenced based on tests, it is aimed that learners
can do self-assessment.

1.1.2. Web-based formative assessment acceptance

Technology Acceptance Models (Davis, 1989) could be utilized for examining structures affecting acceptance and adoption of
an emerged technology by the target group. Terzis and Economides (2011) remark that the acceptance of learners is essential
in order to acquire expected benefits from formative-based assessment systems. Accordingly, Terzis and Economides (2011)
revealed an acceptance model in order to present learners’ behaviour on web-based assessment (CBA) use and intention
towards technology acceptance models.

There are eight factors in this model that are developed to identify learners’ intentions to use CBA systems. These factors are
perceived enjoyment, “perceived usefulness, perceived ease of use, perceived computer self-efficacy”, social influence,
facilitative conditions, goal expectancy, and content in order (Yurdugiil & Bayrak, 2014, p. 184). Perceived usefulness is the level
of belief towards that learners’ use of assessment system improves their performance. Perceived ease of use refers to learners’
belief towards using the system with less effort (Davis, 1989). Computer self-efficacy is learners’ belief towards their abilities
on computer use (Compeau & Higgins, 1995). Social influence refers to the effect of immediate surroundings (teacher, manager,
parents, peer, etc.) on learner’s behavior and beliefs (Terzis & Economides, 2011). Content is explained as the relation of the
questions in the assessment system with the content of the subject (Terzis & Economides, 2011).

It is important to understand why a tool and/or learning environment designed for instruction is adopted or not since the goal
is actually not only to create the tool and learning environment but also to ensure their use and sustainability (Usluel & Mazman,
2010). Drawing on this, learners’ acceptance status of WBFAS developed is analyzed within the scope of the research.

1.2. Literature Review

In their research, Karay et al. (2012) compared the effect of CBA and paper-based assessment methods on the acceptance of
formative assessment. As a result of a research study carried with medicine students, no difference was observed on the general
acceptance of two types of assessment on pre-clinic phase of medicine education. However, in the clinic phase, a significant
difference was observed in favor of CBA. As a result of the research, it is stated that providing immediate feedback could increase
the acceptance of CBA. In their study, Terzis and Economides (2011) studied the effect of gender on the acceptance of CBA. The
results of the research showed that the factors of perceived ease of use and perceived playfulness are essential for women on
acceptance. On the other hand, perceived playfulness and perceived usefulness are the most crucial aspects for men. This shows
that in the condition where the content of CBA is clear and enjoyable, the acceptance level could be high. In their research, Terzis
et al. (2012) analyzed the effect of student’s personality aspects on CBA acceptance. As a result, students’ personality traits are
found effective on acceptance.

In the research of Terzis et al. (2012, p. 718), the effect of emotional feedback on CBA acceptance was studied. It was observed
that emotional feedback has a direct effect on Behavioral Use Intention”. It was determined that “emotional feedback has effect
on playfulness, benefit and ease of use. In their research, Terzis et al. (2012) analyzed the factors effective on students’ CBA
continuance acceptance. The results of the research showed that ease of use and enjoyment factors are effective on CBA’s
continuance acceptance. In their research, Terzis et al. (2013) compared the difference between cross-cultural issues in CBA
acceptance. In this context, they compared the students’ CBA acceptance in Greece and Mexico. The results of the research show
that the structure of CBA acceptance is valid for both cultures and “Greek students’ behavioral intention is triggered mainly by
Perceived Playfulness and Perceived Ease of Use, while Mexican students’ behavioral intention is caused by Perceived
Playfulness and Perceived Usefulness” (Terzis et al.,, 2013, p.411).

Lin and Lai (2019) analyzed the effect of self-arrangement on CBA acceptance model factors. In the results of study, it is noted
that perceived performance expectancy and social influence considerably affect CBA acceptance. The effort expectancy of the
students who have low self-arrangement abilities has significantly higher level of effect on behavioral intention compared to
the students who have high self-arrangement abilities. Furthermore, it is noticed that the students who have high self-
arrangement skills are significantly effective on CBA behavioral intention.

1.3. Problem

In the literature, there are several research studies regarding students’ acceptance towards CBA. In these studies, researchers
have attempted to put forward a model in order to identify the general acceptance of students. Also, in some studies, it is seen
that acceptance cases are compared in terms of several variables such as self-arrangement. However, there is a gap in the
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literature on how different feedback types, such as immediate feedback has an effect on CBA acceptance (Karay et al.,, 2012;
Terzis et al., 2012). In addition, it is observed that today WYBYD has begun to be utilized with the widespread use of web-based
tools. Nevertheless, when the literature is analyzed, it is observed that research findings on the acceptance of WBFAS are
needed. Accordingly, in the present study, a WBFAS system is developed where university students can perform their formative
self-assessment and receive feedback, which is detailed based on items and criteria-referenced based on tests. In this research,
students’ acceptance of WBFAS is analyzed.

2.METHOD

Quantitative method was used in the present study. Descriptive methodology was used to explore the status of the students’
acceptance and use of WBFAS.

2.1. Participants

The participants of the research consisted of 381 undergraduate students studying in a Turkish public university enrolled in
Computer I course. The students took their Computer [ course according to FC model. At the end of each week, students
participated in formative assessment with regard to the topic of the week in a learning management system. Students were
from the departments of Turkish Language and Literature, Contemporary Turkish Dialects and Literature, History, Turkish
Language Education, Elementary Mathematics Education, Political Science, and Public Administration. 134 of students (35.2%)
are male and 247 of them (64.8%) are female. Students participated voluntarily. The ages of the students vary between 18 and
25.

2.2. Data Collection Tools
The data of this research was collected from a personal data collection form and a web-based assessment system acceptance
scale.

2.2.1. Personal data collection form

The form was developed by the researchers of the present study. In the form, several questions regarding demographic
information of the participants such as gender, department and age are addressed.

2.2.2. Web-based assessment system acceptance scale

The scale developed by Yurdugiil and Bayrak (2014) and revised by Alir (2015) is used in order to identify the students’ web-
based assessment acceptance. The scale consists of eight dimensions which are “perceived usefulness, perceived ease of use,
computer self-efficacy, social influence” (Terzis & Economides, 2011a, p. 1032), perceived relationship with the course content,
perceived enjoyment, interest and behavioral intention. 5-point likert scale ranks from ‘I don’t agree’ (1) and ‘I totally agree’
(5). The Cronbach Alfa confidence values of scale factors which are re-calculated for this research range from .82 to .91. The
high score obtained from the scale indicates that students have high acceptance status for WBFAS.

Whether the scale data demonstrates normal distribution or not was examined and it was observed that the data distribute
within the range of +1 to -1. Hence, it was seen that the data shows normal distribution. KMO (Kaiser-Meyer-0lkin) coefficient
and Bartlett Sphericity test were used to ensure the sample and data are suitable for factor analysis. According to Hair et al.
(1998), it is noted that if KMO is higher than .060 and Bartlett test is significant, then data is suitable for factor analysis. KMO
coefficient was calculated as .87 for web-based assessment system acceptance scale. It is determined that since the value is
higher than .60, the data is suitable for factor analysis. The Bartlett test for the scales was meaningful (p<0.05). Thus, the
questionnaires were deemed suitable for factor analysis.

2.3. Web-based Assessment Environment and Study Process

The research was carried out in Computer I course, which was designed according to Flipped Classroom (FC) model. In
accordance with the FC model, the first stage of the course was delivered online. Moodle, a learning management system (LMS),
was used as a learning environment in the research. Online courses were held in Moodle LMS. The researchers were asked to
upload the videos of the week on the LMS to let the students prepare for the topics. In accordance with the FC model, the second
stage of the course was delivered face to face in the computer laboratory. Students practiced applications on the subjects in the
computer lab. At the end of the relevant week, students conducted formative assessment application over LMS. The learning
process proceeded in a similar way over the course of 12 weeks. Within the scope of the course, students learned about basic
computer hardware, operating systems, word processor, presentation and spreadsheet software. The formative assessment
application was prepared using Moodle's quiz tool. The screenshot of the WBFAS system is presented in Figure 1.
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Heniiz cevaplanmadi
oru 1
S 10,00 {izerinden isaretlenmis

Bilgi" Kelimesi kag byte’lik ve kag bitlik yer kaplar ?

Ltfen birini segin:
a.1KB - 40 Byte
b. 2 KB - 50 Bit

c. 3 KB - 60Bit

d.
5 Byte - 40 Bit

Figure 1. Screenshot of WBFAS

The exam was prepared in the form of multiple-choice test. A quiz consisting of 30 questions was prepared every week.
Feedback was provided to each distracter question. When the student answered the question incorrect, an explanatory feedback
was provided instantly to clarify why his or her answer was wrong. Thus, the student could see which subjects he/she is lacking.
When the student completes the exam, a report showing which questions the student answers correct and which ones wrong,
what score the student gets from the exam is presented to the student. The aim in the formative assessment is to enable the
students to review their learning process, then discover and correct what he or she knows incorrect and missing. In this manner,
it is designed in a way that the students can re-take formative assessment as much as they want. The students can practice the
exam whenever and wherever they want and there is no time-limit for the exam practice. The students can answer the questions
by contemplating on them as much as they want. In other words, whenever the students sit for the exam, the order of the
questions are randomly assigned.

2.4. Data Analysis
Data set of the research was analyzed in terms of suitability for the factor analysis. For this purpose, the data set was analyzed
with regards to sample size, normality, linearity and multiple-linearity, and it was found that data set was suitable for factor

analysis.

3. FINDINGS

3.1. Acceptance of WBFAS
Students’ acceptance status of WBFAS system was analyzed in accordance with the goal of the research. For this purpose,

primarily, descriptive statistics related to the factors in the web-based assessment system acceptance structure were calculated.
The findings are shown in Table 1.
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Table 1.
Results for the Measurement Model
. Average
. Standard Fact_or Cronbach a Corppqsllte varian%:e
Construct items Mean L loading reliability
deviation (>0.7) (>0.7) (>0.7) extracted
’ ) (>0.5)
Perceived Usefulness 11.09 2.82 0.921 0.90 0.75
Item1 0.901
Item2 0.860
Item3 0.841
Perceived Ease of Use 11.53 2.90 0.910 0.94 0.85
Item1 0.931
Item2 0.916
Item3 0.921
Computer Self-Efficacy 11.49 2.67 0.878 0.92 0.80
Item1 0.919
Item2 0.902
Item3 0.870
Social Influence 11.06 2.65 0.816 0.89 0.73
[tem1 0.867
[tem?2 0.828
Item3 0.869
Content 11.31 2.63 0.857 0.91 0.77
Item1 0.870
[tem?2 0.890
Item3 0.887
Enjoyment 7.20 2.02 0.879 0.94 0.89
Item1 0.945
Item2 0.945
Interest 7.25 1.98 0.877 0.94 0.89
Item1 0.944
Item?2 0.944
Behavioral Intention 10.48 3.10 0.922 0.95 0.86
Item1 0.917
Item?2 0.930
Item3 0.944

On looking at Table 1, it is seen that the values of Factor loading, Cronbach a, Composite Reliability, and Average Variance
Extracted are over the threshold levels. In other words, it could be said that validity and reliability of factors and factor items
are acceptable. The correlation values between the factors in the model are presented in Table 2.
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Perceived Perceived Computer Social Content Enjoyment Interest Behavioral
Usefulness Ease of Use Self-Efficacy Influence Intention

Perceived

Usefulness r 1

Perceived Ease 757k 1

of Use

Computer Self- 695%* 812+ 1

Efficacy

Social Influence r .799** 767** .736** 1

Content r .809** 753 728** .819** 1

Enjoyment r 775%* 716** .698** 764** .749** 1

Interest r .789** 667 .676** .765** 775%* .859** 1

Behavioral ro .735% 613%* 615%* 735%F 687 809%  839%* 1

Intention

** Correlation is significant at the 0.01 level (2-tailed).

On looking at Table 2, correlation values between scale structures vary between .613 and .859. According to Pallant (2001), the
situation when correlation values are r =.10 to .29 shows small, when r = .30 to .49 shows moderate and when r = .50 to 1.0
shows strong relationship. The structural patterns as part of the acceptance model established by Terzis and Economides (2011)

are given in Figure 2.

Content

Usefulness

Social
influence

Computer
Self-efficacy

Intention

Enjoyment

Involvement

Interest

Behavior

Figure 2. The pattern and parameter estimates of web-based formative assessment acceptance model

The estimate values obtained in Figure 2 are statistically significant at 0.05 level. Accordingly, it is found that all effects specified
in the model that are put forward for students’ formative assessment are statistically significant. These estimate values are
constructed and presented in Table 3 based on the results of path analysis.
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Table 3.
The Parameter Values and Trial Results of Web-based Formative Assessment Acceptance Model
Affecting Variable Affected Variable R2 Result

Perceived —> Behavioral Intention 0.37* Has effect
ease of use
Perceived —> Behavioral Intention 0.54* Has effect
Usefulness
Social influence —» Behavioral Intention 0.73* Has effect
Content —> Behavioral Intention 0.47* Has effect
Enjoyment — Behavioral Intention 0.65* Has effect
Interest — Behavioral Intention 0.70* Has effect
Perceived —> Perceived usefulness 0.57* Has effect
ease of use
Content —> Perceived usefulness 0.65* Has effect
Social influence —» Perceived usefulness 0.64* Has effect
Computer — Has effect

. Perceived Ease of Use 0.66*
self-efficacy

As given in Table 3, it is found that social influence variables (such as family, teacher and peer guidance) has the most effect
(b=0.73; P<0.05) over the learners’ use of intention of WBFAS. Next, it was observed that interest in the system (b=0.70; P<0.05)
and the state of the enjoyment by the system (b=0.65; P<0.05) respectively have the most effect. It was observed that the
perceived usefulness (b=0.54; P<0.05) that students get by using the system has fourth most effect over intention. It is also
noted that the fact that students see the system contents as important (b=0.47; P<0.05) and find the use of system easy (b=0.37;
P<0.05) are other important factors affecting the intention of students on the use of system.

It is possible to assert that what affects the perceived usefulness towards the use of WBFAS would be an important finding in
acceptance model. It was observed that the most important variable that is effective over the perceived usefulness that use of
system would provide to the students was perceived relationship with the course content (b=0.65; P<0.05). It was also observed
that a further factor that is significant over perceived usefulness is social influence (b=0.64; P<0.05) variable (such as family,
teacher and peer guidance). Easiness to use the system (b=0.57; P<0.05) is another factor effective over the perceived usefulness
of students. The fact that students’ having a high level of computer self-efficacy (b=0.66; P<0.05) indicates that the system could
be used more easily by the students.

It was observed that the most important factor effective over the attitude of students towards the use of system was social
influence (b=0.82; P<0.05). Therefore, recommendation of people who are close to the students such as a family, a teacher and
a peer towards using the system is important. As perceived content, the situation that the question contents/feedback in the
system are deemed important and beneficial (b=0.80; P<0.05) by the students significantly affects the attitude of students
towards the use of system. A further factor effective on the attitude of students towards the use of system is intention of use
(b=0.73; P<0.05). Accordingly, if students significantly have an intention to use the system, then their intention could
considerably be observed in their behaviors to use.

4. DISCUSSION AND CONCLUSION

In this research, a WBFAS was designed for students so that they can do a formative assessment on their learning experience in
Computer I course. In the system where WBFAS is used, students can receive feedback which is detailed based on items and
criteria-referenced based on tests regarding their performance. Within the scope of the research, factors affecting behavioral
intentions of the students towards the use of WBFAS were analyzed. The results are presented as follow.

The findings of the research reveal that the relations among perceived usefulness, perceived ease of use, computer self-efficacy,
social influence, perceived relationship with the course content, enjoyment, interest and behavioral intention dimensions that
were situated in WBFAS acceptance model are at high level. Based on the results of the research;

o The factors effective on behavioral intention are identified as social influence, enjoyment, interest, perceived usefulness,
perceived content, and perceived ease of use.

o The factors effective on perceived usefulness are identified as perceived content, social influence, and perceived ease of use.
o The factor effective on perceived ease of use is identified as computer self-efficacy.

It is observed that the most important factor which is effective on behavioral intention is social influence. Consequently, social
factors have critical role on enabling students to develop their acceptance and use of WBFAS. Peers of students and teachers act
as the social determinants. Behavioral examples, attitudes, intentions, recommendations and advices of peers and teachers
towards the use of WBFAS are influential on other students’ use of WBFAS. Accordingly, favourable social factors will also
develop behavioral intention of students. Mazman, Usluel and Cevik (2009) explain that social influence affects directly or
indirectly the intention of use and emphasize that peer influence is significant.
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A further factor effective on behavioral intention is interest. Boosting interest of the students towards WBFAS will affirmatively
affect the behavioral intention towards the use of WBFAS. In this sense, it is important to develop an interface and contents that
can attract the attention of the students while designing WBFAS system. These are the components aiming at enhancing the
interaction between student-content and student-interface. Improving the interaction between student-content and student-
interface will also favourably affect the students’ state of enjoyment from the system of WBFAS. Enjoyment is another factor
effective over behavioral intention. It is considered that the results of the present research are consistent with the literature. In
some studies, it is observed that enjoyment and interest factors are dealt under the perceived playfulness. According to the
results of the research, it is found that perceived playfulness is one of the factors affecting behavioral intention (Moon & Kim,
2001; Terzis & Economides, 2011a; Wang et al., 2009).

The fact that WBFAS system supports the perceived usefulness of the students is important over the development of behavioral
intentions. In this manner, in order to improve the perceived usefulness of students, it is necessary that the feedback regarding
formative assessment questions and question choices in the system contribute to the learning process of the students, allowing
them to learn new matters and to realize their learning deficiencies. Furthermore, it is crucial that questions are associated with
the topic content of relevant week. Therefore, it is critical to pay attention to these issues with regard to the design of questions
and feedback. These, at the same time, will improve positively the perceived content of the students. The more perceived content
of the students is supported, the more behavioral intention is supported. In other words, it is observed that perceived content
affects positively the behavioral intention in CBA, as the results of the present research confirms (Terzis & Economides, 2011a;
Terzis et al., 2013; Nikou & Economides, 2017b).

A further factor affecting behavioral intention is the ease of use. The research shows that perceived ease of use is effective on
the intention of use of CBA system (Terzis & Economides, 2011a; Terzis, Moridis, & Economides, 2013; Terzis, Moridis,
Economides & Mendez, 2013; Nikou & Economides, 2017a, 2017b). Similarly, in the present research it is found that the ease of
use of WBFAS system affects behavioral intention. It is important that the use of WBFAS system should be easy. The fact that
system can work properly with different hardware such as desktop computer, tablet, and smartphones and that the design of
interface is efficient, productive and attractive will increase the ease of use. As a matter of fact confirming this finding, Nikou
and Economides (2017b) concluded that the user interface affects the ease of use.

The factors effective on students’ perceived usefulness towards WBFAS system are identified as perceived content and social
influence. In this sense, the fact that use of interface is easy, design of the content is efficient (questions and feedback), and the
peer and teachers of the students provide affirmative opinion and guidance regarding the use of system will increase the
perceived usefulness of the system. These are, at the same time, the factors affecting behavioral intention. In the research of
Terzis and Economides (2011a), it is seen that perceived content is one of factors effective over perceived usefulness. In their
research, Nikou and Economides (2019) concluded that the elements (perceived content, ease of use etc.) associated with output
quality which is specified as instructional design factors are effective on perceived usefulness.

Students’ having high level of computer self-efficacy is a factor ensuring the perceived ease of use with regard to the use of
WBFAS system. Therefore, it is important that teachers who want to utilize similar applications in the education process should
support students’ computer self-efficacy. In their research, Terzis et al. (2013) concluded that computer self-efficacy is effective
on perceived ease of use. In their research, Nikou and Economides (2017b, 2019) found that students’ computer self-efficacy on
mobile learning is effective over perceived ease of use.

The present research is carried out with undergraduate students who are taking Computer I course. By doing similar studies in
different subjects/courses, the results can be compared. In a similar way, by carrying out a similar study with the groups such
as students in secondary school or high school, the results of the model with regard to the age factor can be compared. Along
with the students, it is also important to analyze behaviors of the teachers on the acceptance and use of WBFAS systems since
the teachers have a critical role in students’ behaviors on use under the social effect condition. Finally, with the variables which
are likely to affect the attitude of educational components on use of WBFAS system such as computer literacy, computer anxiety,
attitude, and gender, the learners’ attitude on acceptance and use of WBFAS system could be examined.
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6. GENIS OZET

Bu arastirmada, lniversite 6grencilerinin bicimlendirmeye yonelik degerlendirme yapabilecekleri ve ortaya koyduklar:
performanslarina iligkin bir Web Tabanli Bicimlendirmeye Yoénelik Degerlendirme (WTBYD) sistemi tasarlanmistir.
Arastirmada, 6grencilerin bu sistemi kabul ve kullanma durumlari incelenmistir.

WTBYD'in istenilen yer ve zamanda uygulanabilmesi, 6grenciye anlik doniit saglamasi, degerlendirmenin bireysellestirilmesi,
istenildigi kadar tekrarlanabilmesi agisindan geleneksel bicimlendirici degerlendirme uygulamalarindan farklilasabilmektedir.
WTBYD 6grencinin online 6grenme siirecine olan katilimini saglamak, motivasyonunu artirmak, 6grencinin kendini izlemesine
ve degerlendirmesine olanak tanimak gibi amaglar i¢in kullanilabilmektedir. WTBYD sonucunda &6grenciye 6zgii oneriler
yapilabilmektedir. Bu da 6gretimin bireysellestirilmesini saglamasi adina 6nem ve deger tasimaktadir. Bireysellestirilmis
6gretime olanak tanimasi, 6grencinin siirekli gelismesini hedeflemesi ve 6grencinin degerlendirilmesini bir stire¢ boyunca
biitiinciil olarak ele almasi agisindan son yillarda WTBYD’e yonelik artan bir ilgi s6z konusudur.

Bu ¢alismada, 68rencilerin bu sistemi kabul ve kullanma durumlari arastirilmistir. Ortaya ¢ikan yeni bir teknolojinin hedef kitle
tarafindan benimsenmesini ve kabulliinii etkileyen yapilarin incelenmesi Teknoloji Kabul Modelleri yardimiyla
gerceklestirilmektedir (Davis, 1989). Terzis ve Economides (2011) bicimlendirmeye yonelik degerlendirme sistemlerinden
beklenen faydanin alinabilmesinde 6grenenlerin kabul durumlarinin 6nemli oldugunu belirtmektedir. Bu dogrultuda Terzis ve
Economides (2011) teknoloji kabul modelleri dogrultusunda 6grenenlerin bilgisayar tabanl degerlendirme (CBA) kullanim
davranisini ve niyetini ortaya koymak amaciyla bir kabul modeli ortaya koymustur. Ogrenenlerin CBA sistemlerini kullanma
niyetlerinin belirlenmesi amaciyla gelistirilen bu modelde toplam sekiz faktér yer almaktadir. Bu faktorler sirasiyla; algilanan
eglenebilirlik, algilanan yarar, algilanan kullanim kolaylig, bilgisayar 6z-yeterlik algisi, sosyal etki, kolaylastiric1 kosullar, amag
beklentisi ve igerik faktorleridir (Yurdugul & Bayrak, 2014). Algilanan yarar, 6grenenin degerlendirme sistemini kullanmasinin
6grenme siirecindeki performansini gelistirecegine yonelik inang diizeyidir. Algilanan kullanim kolayligi, 6grenenin sistemi
caba gerektirmeden kullanabilecegine yonelik inanci olarak tanimlanmaktadir (Davis, 1989). Bilgisayar 6z-yeterligi, 6grenenin
bilgisayar kullanma becerilerine yonelik inancidir (Compeau & Higgins, 1995). Sosyal etki 6grenenin davranis ve inanglarina
yonelik cevrenin (6gretmen, yénetici, ebeveyn, akran, etc.) etkisi olarak tanimlanmaktadir (Terzis & Economides, 2011). igerik
ise degerlendirme sisteminde yer alan sorularin ders igerigiyle iliskisi olarak ifade edilmistir (Terzis & Economides, 2011).

Arastirma Bilgisayar I dersi kapsaminda gerceklestirilmistir. Ogrencilerin 134’ii (%35.2) erkek, 247’si (%64.8) kadindur.
Ogrenciler arastirmaya géniillii olarak katilmistir. Ogrencilerin yaslar1 18-25 arahiginda degismektedir. Ders kapsaminda
6grencilere temel bilgisayar donanimy, isletim sistemleri, kelime islemci programi, elektronik hesaplama programi, elektronik
sunum programi ve internet kullanimi konulari ele alinmistir. Arastirmada 6grenme yoénetim sistemi olarak Moodle
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kullanilmigtir. Ders konular: haftalik olarak 6grenme yonetim sisteminde égrencilerin erisimine agilmistir. Ogrencilerin ders
konularina ¢alismalar i¢in video ve e-kitap seklinde ders icerikleri hazirlanmistir. Ders konular1 ve igerikleri ilgili haftanin
basinda 6grencilerin erisimine a¢ilmistir. Boylece 6grenciler yiizylize dersten dnce ders konularina ¢alisabilmistir. Yiizyiize
dersler ise bilgisayar laboratuarinda islenmistir. Ogrenciler burada ders konular ile ilgili uygulamalar gerceklestirmislerdir.
Haftanin sonunda ise 6grenme yonetim sisteminde web tabanl bigimlendirici degerlendirme sistemi 6grencilerin erisimine
acilmistir.

Web tabanli bicimlendirici degerlendirme sisteminin amaci 6grencilerin ilgili haftanin konulariyla ilgili kendilerini
degerlendirmelerini, performanslarini test etmelerini saglamaktir. Web tabanli bigimlendirici degerlendirme sistemi Moodle’in
sinav uygulamasi ile gelistirilmistir. Her hafta konularla ilgili coktan se¢gmeli sorulardan olusan bir bigimlendirici degerlendirme
uygulamasi hazirlanmistir. Bigimlendirici degerlendirme sistemi sinav bitiminde 6grencilerin cevapladig: sorularla ilgili dogru
ve yanlis cevabi gostermektedir. Ayrica yanlis cevap secenegini isaretleyenler icinde yanlisin olasi nedeni ve bu yanlisi gidermek
icin hangi konuya tekrar bakmasi gerektigi ile ilgili doniit ve ipuglar1 verilmektedir. S6z konusu web tabanli bigimlendirici
degerlendirme sistemi 12 hafta boyunca 6grenciye uygulanmistir.

Ogrencilerin web tabanli degerlendirme sistemini kabul durumlarim belirlemek amaciyla Yurdugiil ve Bayrak (2014)
tarafindan gelistirilen Alir (2015) tarafindan revize edilen 6lgek kullanilmistir. Web tabanli degerlendirme sistemi kabul 6l¢egi;
algilanan yarar, algilanan kullanim kolayligy, bilgisayar 6z-yeterligi, sosyal etki, icerik, hoslanma, ilgi ve davranissal niyet olmak
lizere 8 boyuttan olusmaktadir.

12 haftalik stire¢ sonunda s6z konusu web tabanli bigimlendirici degerlendirme sistemi ile ilgili 6grencilerde kabul ve kullanim
algisinin olustugu diigtiniilmiistiir. Bunu belirlemek amaciyla Web Tabanh Degerlendirme Sistemini Kabul Olgegi 6grencilere
uygulanmigtir. Arastirma verileri 381 {iniversite 6grencisinden elde edilmistir. Ogrencilerin bu sistemi kabul yapisi; yarar algisy,
kullanim kolayligi, bilgisayar 6z-yeterligi, sosyal etki, icerik algisi, hoslanma durumu, ilgi durumu ve kullanim niyeti
bilesenlerinden olusmaktadir. Arastirmadan elde edilen bulgular dogrultusunda iiniversite 6grencilerinin web tabanli
bicimlendirici degerlendirme sistemini kabul durumlarn incelenmistir. Ogrencilerin gelistirilen bicimlendirici degerlendirme
icin ortaya konulan modelde belirtilen tiim etkilerin istatistiksel olarak anlamli oldugu bulunmustur. Ayrica, 6grenenlerin web
tabanli bicimlendirici degerlendirme sistemini kullanma niyeti lizerinde sosyal etki degiskeninin (aile, 6gretmen ve akran
yonlendirmesi gibi) en fazla etkiye (b=0.73; P<0.05) sahip oldugu goériilmektedir. Ardindan sirasiyla sisteme duyulan ilginin
(b=0.70; P<0.05) ve sistemden hoslanma durumunun (b=0.65; P<0.05) en biiyiik etkiye sahip oldugu goriilmektedir.
Ogrencilerin sistemi kullanmaktan elde edecekleri yarar algisinin (b=0.54; P<0.05) niyet {izerinde dérdiincii biiyiik etkiye sahip
oldugu goriilmektedir. Ogrencilerin sistemdeki iceriklerin énemli gérmesi (b=0.47; P<0.05) ve sistemin kullaniminin kolay
olmasi (b=0.37; P<0.05) 6grencilerin sistemi kullanma niyetlerini etkileyen diger 6nemli faktorler oldugu gorilmektedir. Web
tabanli bicimlendirici degerlendirme sistemini kullanmaya yo6nelik yarar algisini nelerin etkilediginin de kabul modelinde
6nemli bir bulgu olusturacag: diisiiniilmiistiir. Sistemi kullanmanin 6grenciye saglayacag: yarar algisi iizerinde etkili olan en
o6nemli degiskenin icerik algis1 (b=0.65; P<0.05) oldugu goriilmektedir. Yarar algis1 tizerinde 6nemli olan bir diger faktor ise
sosyal etki (b=0.64; P<0.05) degiskeni (aile, 6gretmen ve akran yonlendirmesi gibi) oldugu goriilmektedir. Sistemin
kullaniminin kolay olmasi (b=0.57; P<0.05) da 6grencilerin yarar algisi lizerinde etkili olan bir diger faktordiir. Ogrencilerin
bilgisayar 0z-yeterliklerinin gelismis olmas1 (b=0.66; P<0.05) sistemin o&grencilerce daha kolay kullanilabilecegini
gostermektedir. Ogrencilerin sistemi kullanma davranisi iizerinde etkili olan en énemli faktoriin sosyal etki (b=0.82; P<0.05)
oldugu gorilmektedir. Buna gore 6grencilerin aileleri, 6gretmen, akran gibi yakinlarinin sistemi kullanmaya y6nelik tavsiyeleri
onemlidir. Icerik algis1 olarak 6grencilerin sistemde yer alan soru iceriklerinin/déniitlerin égrencilerce énemli goriilmesi, isine
yarar olmasi (b=0.80; P<0.05) égrencilerin sistemi kullanma davranislarini énemli él¢iide etkilemektedir. Ogrencilerin sistemi
kullanma davranisi iizerinde etkili olan diger faktor ise kullanim niyetidir (b=0.73; P<0.05). Buna gore 6grencilerin niyetlerinin
yliksek olmasi 6nemli 6l¢lide kullanma davranisina yansimaktadir.

Arastirmadan elde edilen bulgular dogrultusunda 6gretmenler, 6gretim tasarimcilari, karar vericiler ve arastirmacilar igin
¢esitli onerilerde bulunulmustur.
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1. INTRODUCTION

In Turkey, a comprehensive educational reform was developed between 2004 and 2005 and amendments were introduced to
educational programs in line with the theoretical and practical educational approaches around the world (Akinoglu, 2005).
During this process of change, MoNE (2006) adopted the constructivist approach. The essence of this approach is for the
learning individual to process and construct knowledge by making use of his/her experiences and thoughts (Ozen¢ & Dogan,
2007). The fact that each individual has different characteristics and experiences that leads to this knowledge construction
process to differ. This differentiation also has an impact on the post-learning evaluation. Because the learning process that is
based on individual construction requires different types of evaluation that take into account individual differences. Okur and
Azar (2011) suggest that students' individual needs, interests, developmental characteristics, styles of learning, learning
difficulties and even languages and cultures need to be taken into consideration in an assessment and evaluation activity. This
makes it necessary to make use of alternative assessment and evaluation methods along with traditional ones. Because
traditional assessment and evaluation methods allow us to identify student’s acquirement level of a certain qualification while
alternative ones allow us to see which stage in the learning process a student is in (Coruhlu, Nas & Cepni, 2009).

The application and effectiveness of assessment and evaluation approaches available in curricula depend on the teacher.
Because it is the teacher's responsibility to plan the assessment and evaluation process, to make use of the data acquired
throughout this process, and to ensure student participation (Ozeng, 2013, p.4). Studies on new curricula show that teachers
are most anxious about assessment and evaluation (Bal, 2013; Bayrakdar Ciftci, Akgiin & Deniz, 2013; Benzer & Eldem, 2013;
Ciftci, Stinbiil & Koksal, 2013). This may be associated with the teacher’s ability to use alternative assessment and evaluation
tools with the introduction of a new approach. The reason for this could be the fact that teachers are still under the influence of
traditional assessment and evaluation approaches (Cakir & Cimer, 2007; Calik, 2007; Erdal, 2007) or that they lack information
on alternative assessment and evaluation approaches (Adanali, 2008; Coruhlu, Nas & Cepni, 2009; Okur & Azar, 2011; Saglam-
Arslan, Kaymakei-Devecioglu & Arslan, 2009; Yayla, 2011). Another reason is the fact that teachers find it time-consuming
(Okur, 2008; Saglam, 2013; Bayram, 2012; Ozeren, 2013).

There are some efforts to encourage the use of alternative assessment and evaluation tools by teachers. For example, an in-
service training was delivered to science teachers within the framework of a study conducted by Senel (2008). Although there
was an improvement in the knowledge and skills of teachers, as a result of this training, no significant difference was observed.
It is safe to say that in-service training delivered by MoNE have similar results. Teachers attribute this to the inadequacy of in-
service training (Anil & Acar, 2008; Acar & Anil, 2009; Bal, 2009; Giines et al., 2010) Another effort on encouraging the use of
alternative assessment and evaluation tools is the development of web-based assessment and evaluation programs.
International literature demonstrates that web-based programs for alternative assessment and evaluation tools such as e-
portfolio, peer review, rubric development, etc. are being developed (Bartlett, 2002; Dornisch & McLoughlin, 2006; Lin, Liu &
Yuan, 2001). There are similar studies (Bacanak, 2008; Celik, 2006; Cepni et al., 2012; Cirak, 2015; Simsek, 2013) in Turkish
literature. For instance, the study conducted by Bacanak (2008) showed that a web-based performance evaluation program was
designed to help science teachers to prepare performance evaluation forms and this program was able to overcome problems
experienced during the use of alternative assessment and evaluation process. However, web-based programs that are designed
as a part of studies are limited to certain assessment tools such as rating scale, checklist, rubric and observation form. On the
other hand, there is no web-based assessment system designed specifically for classroom teachers. It is required to make use of
aweb-based assessment and evaluation system starting from primary school, which is the first stage into compulsory education
in Turkey. Making use of the web-based assessment and evaluation system starting from the first stage of formal education
could help teachers physically collect cognitive, affective, socio-emotional and academic data about students, and take more
objective decisions on students and make assessments. Teachers can also design the learning process taking into consideration
information on students and individual differences based on this information. Having information on children throughout the
learning process in a single platform can enable guiding services for children to be designed in a much healthier way by form
teachers, branch teachers and guiding counselors. Therefore, in order to effectively measure and evaluate the achievements of
the new program, it is necessary to use more and more process-based, different types of measurement tools and methods
instead of traditional measurement and evaluation methods (Duban & Kiiglikyllmaz, 2008; Gomleksiz & Kan, 2010; Nazli¢icek
& Akarsu, 2008; Saglam-Arslan, Devecioglu-Kaymake1 & Arslan, 2008; Tay, Tokcan & Orug, 2009). All these developments can
only be possible by introducing a web-based assessment and evaluation system for the use of form teachers. It is of vital
importance to make a web-based assessment and evaluation system operational in primary schools for students to experience
a healthier and more effective learning process and for teachers to make the learning process more effective.

2. METHODOLOGY

2.1. The Research Model

The study employed the design-based research (DBR) method. The DBR is a flexible research method that helps to take the
interaction between theory and application to a higher level (Kuzu, Cankaya & Misirl;,2011). In addition, this method aims to

improve educational practices and where analysis, design, development and implementation are conducted in a cycle in a real
application environment by means of the cooperation between the implementer and researcher (Wang & Hannafin, 2005).
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2.2. The Study Group

In order to determine the applicability of the web-based assessment and evaluation system designed during the research
process, the application was conducted for two semesters during the academic year of 2017-2018. The implementation could
be carried out by 6 form teachers, who volunteered to implement the web-based assessment and evaluation system.
Implementing teachers were particularly selected from classes of different characteristics among the sample, which was
identified during the situational analysis. The table below demonstrates details on implementing teachers and classes in which
the implementation took place.

Table 1.
Participants’ Demographic Information
acTeher Details Class Details
Code Gender Experience Classroom Type of Learning Class School Region
size
M Female 9 years 22 Normal First Grade Village
D Female 3 years 30 Normal Second Grade Town
0 Male 11 years 27 Normal Third Grade District Center
R Male 10 years 47 Normal First Grade Provincial Center
E Male 14 years 12 Normal Fourth Grade Village
Y Female 9 years 15 Multigrade Class First and Second Hamlet
Grade

Table 1 shows that the implementation was carried out by 6 form teachers, 3 females and 3 males. Participant teachers have an
experience of 3 to 14 years. There were 5 regular classrooms and 1 multigrade class which is defined as students of different
ages, classes and abilities receiving education in the same group (Little, 1995; UNESCO, 1989) in which were at least 12 and at
most 47 regularly-attending students. There were 2 classes in first grade, 1 class each for second, third and fourth grades, and
1 multigrade class for first and second grades. In terms of regions of schools where these classes are located, there were city
centers (1), district centers (1), towns (1), villages (2) and hamlets (1). In addition, during the interviews conducted with
implementing teachers, each teacher was given a letter code to prevent any confusion and to protect their personal information.
One important thing was to make sure that all teachers had personal computers and smartphones. This way, it was assured that
the teachers did not have any material-related problems when dealing with the web-based evaluation and assessment system.

2.3. Data collection tool

In this research, semi-structured face-to-face interviews were held with form teachers who implemented the design for two
semesters to explore the applicability of the web-based assessment and evaluation system. Interviews are a data collection
method involving questions and answers for a predefined purpose (McMillan & Schumacher, 2010). The researcher has the
opportunity to get in-depth information on the topic by taking the opinions of teachers after implementation through interviews
(McMillan & Schumacher, 2010). The interview questions were drawn up by taking into consideration the purpose of the study
and based on a literature review and views of two field experts and one linguist. Through interview questions, teachers were
asked their opinions on the structure, applicability, contribution to the learning process, advantages and disadvantages of the
web-based assessment and evaluation system and to compare this system to the e-school system which is expressed in the form
of a system in which business and transactions related to education, education and management are conducted electronically
and information is maintained (MEB, 2017).

2.4. Data analysis

Semi-structured interviews were conducted with teachers to identify the applicability of the assessment and evaluation system.
The descriptive analysis method was adopted to analyze the data obtained from interviews. Descriptive analysis is a method
often used to obtain summary information about desired events and cases (Blytikoztiirk, Cakmak, Akgiin, Karadeniz and
Demirel, 2026). In the descriptive analysis process, the data is first described in detail, and then the interview is explained using
direct excerpts from the data (Aktas, 2014). After the explanation, all cases related to cause and effect relations are examined
individually and conclusions are formed.

2.5. The design process of the research

First, a literature review was performed to ensure the effective use of alternative assessment and evaluation tools by form
teachers. Then, 1158 form teachers were consulted to identify the existing situation on the use of alternative assessment and
evaluation tools (Demirkol & Kilig, 2020). The web-based assessment and evaluation system was developed in line with the
data collected through the situational analysis, views of faculty members at the department of computer and instructional
technologies and literature reviews (Bacanak, 2008; Cepni et al.,, 2012; Cirak, 2015; Simsek, 2013).
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It was decided to test the applicability of the designed system with 6 volunteer form teachers. Before the application, form
teachers received seminars on how to use the web-based assessment and evaluation system. These seminars lasted 8 hours, 2
hours per day for 4 days (2 weekends). In addition, a user's manual for the web-based assessment and evaluation system was
developed and handed out to teachers to support them during the implementation process. After briefing the teachers, they
were asked to provide information to parents and students. After briefing, participating teachers, parents and students created
accounts in the system. This way, the active involvement of parents and students was ensured.

After creating accounts for active users and delivering the necessary information with regards to the system, the system was
made operational for the first time. The first application lasted through the fall semester of the school year o 2017-2018. During
the application, constant feedback was received from participating teachers about the web-based assessment and evaluation
system and necessary improvements were made accordingly. A second application took place during the spring semester of the
school year of 2017-2018 after the improvements. After the application, participating teachers were interviewed about the
applicability of the system. Data collection tools and product files, which were used by teachers and students, were analyzed by
the researcher through the administrator module. Afterwards, a report was drawn up reflecting the collected data.

Following the review of the literature and situational analysis, a web-based assessment and evaluation system to enable
teachers and students to actively participate in the assessment process and to inform parents about students. An application
effort took place to identify the applicability of the design. The implementation was conducted during the fall and spring
semesters of the school year of 2017 and 2018.

At the end of the first semester of implementation, teachers were interviewed to identify the problems with regards to the
system and these problems (Likert scale type added by teachers, coloring student grades according to grades, archiving
portfolios) were resolved. In addition, the features requested by teachers to be included in the system were taken into
consideration and these features were either added onto the system or some changes were made in accordance with the
research budget. At the end of the second semester, during which the research was conducted, forms in the web-based
evaluation and assessment system and their levels of usage were analyzed. In addition, interviews were conducted with
teachers, who were involved in the application, to identify the applicability of the system. First, a seminar was delivered to
teachers, who would do the implementation, to inform them about the web-based evaluation and assessment system. Then,
each teacher was assigned a username and password for logging in. In addition, each teacher was handed a user's manual on
the web-based evaluation and assessment system to avoid any problems during implementation. Teachers were left to decide
whether parents and students should be a part of the implementation process and to do registration.

3. FINDINGS
3.1. Findings on the application of the design
The application showed that teachers made use of the web-based assessment and evaluation system. The graph below

demonstrates the level of use of alternative and traditional assessment and evaluation tools by teachers and the number of files
they uploaded to the system.
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Evaluation Tools 0 0 0 0 0 74
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Evaluation Tools 443 629 155 600 87 60

Figure 1: Graph demonstrating the amount of assessment and evaluation tools used in the system.
According to Figure 1, a second-grade teacher, teacher D, made the most use out of alternative evaluation and assessment tools,
which were either already available in the system or were uploaded by teachers. The teacher D uploaded 66 product files onto

the system along with explanations and remarks.
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For first-grade teachers M and R, M actively used 443 alternative assessment and evaluation tools in the system and R used 600.
In terms of the number of product files uploaded onto the system, the teacher M uploaded 71 and the teacher R uploaded 51
product files onto the system. Teachers M and R uploaded onto the system files of products online activities, text reading, free
activity, etc. and made use of similar assessment and evaluation tools. Teachers M and R rarely made evaluations or added
remarks on product files they upload onto the system.

As seen from the table above, the teacher Y, who is teaching a multigrade class of first and second graders, used 87 alternative
assessment and evaluation tools and did not upload any product file onto the system. Based on the findings of the evaluation
and assessment system, the teacher Y only made use of evaluation and assessment forms that were already available on the
system or were uploaded by other teachers and did not develop any new evaluation and assessment tool.

A third-grade teacher, teacher O, used 155 alternative assessment and evaluation tools in the system and uploaded 70 product
files. The teacher O added two joint project products onto each student's page in the system and also made use of the project
evaluation form and research evaluation scale for this project.

A fourth-grade teacher, teacher E, uploaded onto the system results collected from both alternative assessment and evaluation
tools (60) and traditional assessment and evaluation tools (74). This teacher also uploaded traditional assessment and
evaluation tools (74) such as multiple-choice tests, gap-fill exercises, etc. as product files. The findings collected from the system
show that teacher E does not make use of alternative assessment and evaluation tools in each class.

Table 2.
The List of Assessment and Evaluation Tools Used by Participants during Implementation

Course Class Data Collection Tool Used Added By Number
of Use
General Student Monitoring Form (Psychological Administrator 2
Characteristics)
General Student Monitoring Form (Social Skills) Administrator 2
General Student Monitoring Form (Social Skills) Administrator 1
First Grade Math Evaluation Form Teacher R 2
Number Evaluation Form Teacher R 2
Evaluation Form for Addition Teacher M 2
Evaluation Form for Subtraction Teacher M 2
Math Evaluation Form for Problem Solving Skills Teacher D 2
General Student Monitoring Form (Psychological Administrator 1
Characteristics)
Second Evaluation Form for the Concept of Time Teacher D 1
Grade General Student Monitoring Form (Cognitive) Administrator 1
Evaluation Form for Geometric Shapes Teacher D 1
Evaluation Form for Multiplication and Division Teacher D 1
Third Grade Research Evaluation Scale Administrator 1
Fourth Grade -
Exhibition Evaluation Scale Administrator 2
Evaluation Form for the First Teaching Process for Reading Teacher R 2
. d and Writing
First Grade Evaluation Form for Writing Teacher M 2
Evaluation Form for Reading Teacher M 2
Evaluation Form for Comprehension Teacher M 2
Evaluation Form for Individual and Social Contact Teacher D 1
Turkish Oral Presentation Evaluation Scale Administrator 1
s q Written Presentation Evaluation Scale Administrator 1
Gi:?;; Discussion Evaluation Scale Administrator 1
Listening Skills Teacher D 1
Speed Reading Evaluation Form Teacher D 1
Acquisition Evaluation Form Teacher D 1
Third Grade  Checklist for Reading and Writing 1
Fourth Grade Student Observation Form Administrator 1
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Evaluation Form on Life in Turkey Teacher R 2
) Evaluation Form on Safe Life Teacher R 2
First Grade . )
Evaluation Form on Healthy Life Teacher R 2
Exhibition Evaluation Scale Administrator 2
Evaluation Form for Individual and Social Contact Teacher D 1
Life General Student Monitoring Form (Psychomotor SKills) Administrator 1
Sciences Exhibition Evaluation Scale Administrator 1
(S}i:(él’;d Acquisition Evaluation Form - 2 Teacher D 1
Acquisition Evaluation Form on Health Teacher D 1
Peer Evaluation Scale Teacher D 1
Research Evaluation Scale Teacher D 1
Third Grade Evaluation Form on Life in Turkey 1
First Grade Musical Evaluation Form -1 Teacher R 2
Second Musical Evaluation Form -1 Teacher R 1
Music Grade General Student Monitoring Form (Social Skills) Administrator 1
Third Grade Evaluation Form (Creativity) Third Grade Teacher O 1
Fourth Grade Musical Evaluation Form - 4 Teacher E 1
Game Evaluation Form Teacher R 2
First Grade Game and Physical Activity Evaluation Form Teacher M 2
Games Observation Form Administrator 2
and General Student Monitoring Form (Social Skills) Administrator 1
Physical ~ Second . : -
Activitie  Grade General Student Monitoring Form (Psychological Administrator 1
s Characteristics)
Third Grade  Application Test Evaluation Scale Teacher O 1
Fourth Grade Application Test Evaluation Scale Teacher O 1
. Visual Arts Evaluation Form Teacher R 2
First Grade Visual Arts Evaluation Form - 2 Teacher M 2
Visual Second - _
Arts Grade
Third Grade  Visual Arts Product Evaluation Form Teacher O 1
Fourth Grade Visual Arts Product Evaluation Form Teacher E 1
Science Third Grade  Project evaluation form Administrator 1

The list of assessment and evaluation tools developed and added to the web-based assessment and evaluation system by the
administrator or a teacher and used for student evaluation is shown in the table above. 18 of the actively used assessment and
evaluation tools were uploaded onto the system by the administrator and 36 by teachers: 13 by the teacher D, 10 by the teacher
R, 4 by the teacher M, 4 by the teacher 0 and 2 by the teacher E. Assessment and evaluation tools developed onto the system by
one teacher is also used by other teachers in the system. For example, teachers M and R, who are first grade teachers, use the
assessment and evaluation tools they developed and used onto the system jointly. It is noteworthy that the multigrade class
teacher Y did not develop any assessment and evaluation tool onto the system but made use of assessment and evaluation tools
uploaded by the administrator or other teachers. In addition, teachers mostly made use of the gains related to learning areas in
courses as criteria in the assessment and evaluation tools they designed.

In terms of the use of evaluation and assessment tools by course: 14 types of evaluation and assessment tools were used for
math and Turkish courses, 12 for life sciences courses, 7 for game and physical exercises courses, 4 for visual arts courses and
1 for science. The fourth-grade teacher made use of traditional evaluation and assessment tools for Human Rights, Civics and
Democracy, Science, Religious Culture and Ethics, Social Sciences, Math, Foreign Language, and Road Safety courses as product
files and uploaded onto the system student grades, which were collected as a result of the evaluation, as written exam scores.
Interviews were held with teachers after the implementation using semi-structured forms to identify the convenience of the
design. Through these interviews held with teachers, the applicability of the web-based assessment and evaluation system
within the teaching process was explored.
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3.2. Views of teachers in the applicability of the design

This section involves views of form teachers who implemented the web-based assessment and evaluation system. The views of
teachers on the applicability of the design of the web-based assessment and evaluation system revolve around six main topics.
These topics are listed under titles and interpreted directly by teachers' views.

e The structure of the web-based assessment and evaluation system

The aim was to identify the design of the web-based evaluation and assessment system in terms of accessing and navigating the
system and its ease of use, etc. by the implementing teachers. To this end, teachers were asked "Can you evaluate the design of
the web-based assessment and evaluation system?" Based on the answers, it is safe to say that teachers share a similar view in
terms of the structure of the system. Teachers found the web-based assessment and evaluation system simple, user-friendly
and easy-to-understand and mentioned that it was easy to access data since there were not many tabs. In addition, teachers
welcomed the fact that the system was accessible from anywhere with an Internet connection, it was compatible with
computers, phones and tablets, and operated with username and password to offer privacy. The facts that averages collected
from evaluation and assessment forms are added automatically under course average and that the score of the student is shown
in a different color in a way that it is not tiring for the eyes were also welcomed by teachers. Here are views of some of the
teachers on this topic:

Teacher R: It has an easy-to-use design. With the ID number and a password, you can easily access the program.
It is particularly great that the program is accessible through mobile phone. Markers on the left and right of the
program window enable users to reach data easily. The fact that assessment results are presented in an easy-to-
understand way at once made my job easier for the application and evaluation process.

Teacher E: You can access the program wherever you have an Internet connection. We can also login to the system
using our mobile phones. This is very convenient and easy.

Teacher D: It has an easy-to-use design. Finding the data you are looking for is very easy. Functionality and limited
number of signs in the upper right panel enable that. Having form, teacher and student sections separately
indicated in the upper left panel makes it easier for me to access data. It was not challenging to login to the system
since we used our ID numbers and passwords but seeing the not secure writing in red from time to time in the
address bar was a bit disturbing. Colors of the design were matching. The colors that are used are not tiring for
the eyes and not complex. In addition, not having any unnecessary titles or information on the system makes it
easier to use.

It can be concluded that teachers found the design convenient and easy-to-use. In addition to the positive feedback on the design
of the system received from teachers, some teachers mentioned seeing the not secure indication on the address bar while logging
in. This situation is related to the web browser that is used by the teacher. Because a web browser tries to identify the privacy
of the website and the adequacy of encryption when connecting to a website. If the encryption of a website is not strong enough,
the browser will disconnect from the website or display an error page.

e Applicability of the web-based evaluation and assessment system in teaching

To analyze the applicability of the web-based evaluation and assessment system during the teaching process teachers were
asked "Do you think the web-based assessment and evaluation system is applicable to the teaching process?" The common view
of the teachers suggest that the web-based assessment and evaluation system is applicable to the teaching process. The facts
that the evaluation and assessment system can be put to use at any time, a scale can be developed and put to use on any topic,
it can evaluate a student in all aspects, students can do self, peer and group evaluations, and parents can login and monitor each
and every stage of learning were welcomed and found to be applicable by teachers. In addition, the fact that student product
files can be stored and evaluated, and remarks and anecdotes can be stored was considered an added value of the system by
teachers. Here are the views of teachers on the applicability of the web-based evaluation and assessment system to the teaching
process.

Teacher O: I can do evaluation whenever | want and store products. We can also evaluate the self-evaluation
system as a criterion. This is particularly beneficial for project evaluations. It is a great advantage to also have
parents and students in the system. However, it makes me nervous that student pages with self-evaluation could
be viewed by parents.

Teacher Y: It is a very easy-to-use system. It allows me to engage in any kind of evaluation any time. However, the
fact that it is a web-based system and I am working in a village school prevents me from benefiting from it fully.
Because in the village I am working in, the reception is not good and satellite Internet is extremely limited. That is
why I can only use the system in Diyarbakir, at home. Nevertheless, thanks to the system I do not have to be buried
in paperwork and that is great.
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Teacher R: Yes, I think it is useful. It is especially great that we have concrete data on students, we can store
product files and access these data with only using a password. However, it was troublesome to enter the data of
all 56 students in my class. In classes with low population, this would be a proper and easy-to-use design.

Teacher D: I think the applicability of the web-based evaluation and assessment system to the teaching process
comes from the fact that you can reflect the teaching process onto the system as much as you like. Especially, the
fact thatyou can develop a scale in any topic you want and store it to use any time is of vital importance to evaluate
the child in every aspect. For example, if you want to find out the cause of an emerging problem in the classroom,
you will be able to easily find it out by making use of a simple Likert scale. To this end, we have recently developed
and carried out a survey to explore how children reflect their family relationships and domestic life onto school.
The thing that I like about the system the most is the opportunity to carry out multiple assessments. It is motivating
to be able to present these as alternative evaluation and assessment tools. I also got motivated when I realized
that I was far away from traditionalism when entering data. I think the most functional module in the system was
the product evaluation module. Thanks to this module, I was able to evaluate the products of my students, get to
know them much better and store my products for life. Aside from being able to evaluate students in all aspects
using the Likert scale, color coding (good, mediocre, poor) the grades of students after entering the grades enabled
teachers to evaluate students from various aspects. The fact that the system displays not only failed but also
successful courses or scales and fields showed that each child may succeed in different fields and courses.

It can be concluded that after the application, teachers found the web-based evaluation and assessment system applicable to
the teaching process. Even so, Internet connection failures in some regions where teachers work during the implementation
and high classroom populations caused some troubles for teachers. The possibility of parents filling out the student module
concerns teachers.

e The benefits of using the web-based evaluation and assessment system for teachers

To identify the benefits of using the web-based evaluation and assessment system for teachers, teachers were asked "What kind
of benefits the web-based evaluation and assessment system offered for you during the application?" Based on the teachers'
views, they are able conduct evaluations of multiple students at the same time by using the web-based assessment and
evaluation system and as a result of this, students can see more clearly what they can and cannot achieve. In addition, the fact
that the system enables teachers to store student products, evaluation forms and results on these forms saved teachers to deal
with paperwork. Teachers also adapt the program based on the learning speed of children in line with the results of the overall
evaluation. Based on the views of teachers, parents can log into the system and view evaluation results of students and teachers
received positive feedback from parents. Here are the views of some of the teachers on the benefits of the web-based evaluation
and assessment system for teachers:

Teacher D: The most important contribution of the design was the fact that it proved my observations in class
right. After filling out the scales I realized that the student in class was completely the same with the student |
evaluated in the design. In short, the course was the child's body while the design was his inner world. As I said
before, thanks to multiple evaluation criteria, I was able to get to know a student in every aspect and to focus on
his/her areas of success (green-colored grades) rather than failures. For example, I was able to identify some
students' language problems since they were able to speed read but unable to solve or understand Turkish
questions or understand mathematical expressions but unable to understand or solve mathematical problems. In
summary, I've had the opportunity to get to know students closely because this system allows you to analyze.
Especially while developing the products, even a single line of drawing made by the child reflects his/her inner
world and enables me to determine what kind of approach to adopt.

Teacher R: As a teacher, I was able to see each and every student's learning level. I was able to see what they are
and not able to do and adapted my curriculum accordingly. I have also received positive feedback from parents.
They were also able to easily see the educational development of their children by means of the system. I did not
make my students do the self or peer assessment because I thought they would not be able to deal with data entry
since they are first graders. The fact that the classroom population was high also created a challenge. I may be
able to do that next year.

Teacher E: The biggest contribution the system offered me was the ability for me to evaluate students during class
using observation forms and application scales. By making use of these forms in addition to written exams, I was
able to gather information about students even though students did not offer such information in exams. This
enabled me to have a more positive approach towards students.

e Comparison of the web-based evaluation and assessment system with the e-school system

To compare the web-based evaluation and assessment system with the e-school system of the Ministry of National Education,
teachers were asked "Can you compare the web-based evaluation and assessment system with the e-school system in terms of
evaluation?" Here are views of some of the teachers on this topic:
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Teacher Y: There is no opportunity to evaluate in the e-school system. E-school only allows teachers to enter
student grades. This evaluation and assessment system allows us to evaluate, identify criteria and store and
interpret files. You can even inform parents and students in detail.

Teacher M: The web-based evaluation and assessment system is more comprehensive than the e-school system
and allows you to evaluate on a wider scale. Frankly, while entering the grades of students to e-school, we don't
have to explain how we did the evaluation, we only enter the grade based on what we think about students.

Teacher D: What I realized when comparing this system with the e-school was that this system does not allow fast
grade entry. Even though I used this function, | sometimes think that it is unfair to successful students to give the
same grade for every student. In addition, the sharing module allows you to actively use and enrich the content
just like in the EBA.

It can be concluded that teachers compared the web-based evaluation and assessment system with the e-school and that they
consider e-school's grade module to be a system that records only a student's achievement in a specific course rather than an
evaluation. Teachers consider the web-based evaluation and assessment system to be a more comprehensive tool that is able
to reflect the evaluation process onto the system as it is. Based on the interviews, it is safe to say that teachers liked the product
storing function, which is not supported in the e-school system, of the web-based evaluation and assessment system.

e The advantages and disadvantages of the web-based evaluation and assessment system

To identify the advantages and disadvantages of the web-based assessment and evaluation system that is used by teachers for
two semesters, teachers were asked "What are the advantages and disadvantages of the web-based assessment and evaluation
system?" Here are views of some of the teachers on this topic:

Teacher O: Let me tell you about the advantages of the system first. First of all, it enables you to evaluate. Through
self-assessment, it allows students to evaluate themselves. It allows parents to be informed in detail. Teachers can
share information and application if they wish to do so. For example, you can make use of the evaluation forms
drawn up by other teachers. It also allows you to design your own evaluation form. In terms of disadvantages, it
does not allow fast grade entry. And entering the information of students and parents took a lot of time.

Teacher R: We are able to evaluate each and every student individually using concrete data. Thanks to this system,
we do not only learn about children's details but also their interests. Parents can get information on every stage
of the learning process. I can file and store student products. We can also include students in the evaluation process.
I can develop my own evaluation tool. All of these were the advantages of the system, which I have used and liked.
My classroom has a lot of students, so I had a hard time uploading the data onto the system. Having more ready -
to-use evaluation forms in the system would have made my work easier.

Teacher E: The system is great to use. For example, while the students were playing games or doing activities, |
was able to do the evaluation on my phone. I was able to upload all tests and exams for math, science, etc. onto the
system. Which allows me to access exam papers whenever I need to. There is one thing that I think is a
disadvantage, which is having to evaluate students individually. I wish the system had a function where I could see
and evaluate students collectively.

Based on the views, it can be concluded that all the teachers think the web-based evaluation and assessment system offers
advantages. The fact that the system offers concrete data on students, is available on smartphones and allows teachers to
develop evaluation forms were listed as advantages by teachers. Some other advantages are the abilities to evaluate students,
inform parents and exchange information among teachers. Nevertheless, teachers found it disadvantageous to upload student
and parent data onto the system and to enter the information for each student separately for evaluation. As a result of the
interviews conducted to identify the advantages and disadvantages of the system, it is striking that some teachers considered
the system not having a fast grade entry function a disadvantage while others considered the lack of this function an advantage.
Teachers, who argue that the system should have a fast grade entry function, pointed out that it was time consuming to evaluate
each student individually. Teachers, who think that it is better not to have a fast grade entry function, argue that evaluating
students individually would improve objectivity and help teachers to adopt a fairer approach towards evaluation.

e Recommendations for the web-based evaluation and assessment system

After hearing their views, teachers were also asked about their recommendations for the web-based evaluation and assessment
system Here are some of the recommendations of teachers with regards to the system:

Teacher O: Having a fast grade entry function in the system would be better. Being able to automatically upload
student and parent data as in the e-school system may be more efficient.
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Teacher R: The system is quite good but having a fast grade entry function would save a lot of time. Highlighting
the sharing page can improve cooperation among teachers.

Teacher M: Having to enter all data for each student evaluation is limiting in terms of effective use of time. It
would also be better to have a collective evaluation function.

It is safe to say that recommendations of teachers with regards to the web-based evaluation and assessment system mostly
focus on functions that are considered a waste of time. Teachers recommend student and parent data to be able to automatically
upload onto the system and to have a fast grade entry function.

4. DISCUSSION AND CONCLUSION

4.1. Results collected during the application process and discussion

During the one-year application process of the research, six teachers actively made use of the web-based evaluation and
assessment system. It is safe to say that the classroom size, the region in which the school is located and the grade has an impact
on how teachers use the web-based evaluation and assessment process and lead them to direct the evaluation and assessment
process differently. Another reason for this difference is the fact that participating teachers implement the evaluation and
assessment process based on their annual curricula. For example, the teachers R and M, who teach first-graders, mostly upload
reading and writing related product files onto the evaluation and assessment system while the fourth-grade teacher uploads
product files on multiple choice and gap-filling tests. However, the teacher Y of the multigrade class did not upload any product
file onto the system.

Based on the results of the application, it is concluded that teachers use the evaluation and assessment forms developed by
themselves more than the ones already available in the system which is added by administrators. This supports the results of
the research carried out by Bacanak (2008). In addition, evaluation and assessment forms that are designed and uploaded onto
the system by teachers are used by implementing teachers unbeknownst to others. This result is in line with the results of the
research by Cepni et al. (2012) and Eyal (2012). For example, first-grade teachers made use of evaluation forms designed by
one another. This may be due to teachers living in the same province and teaching students with similar cultural and social
backgrounds.

During the implementation process, only one teacher (teacher D) involved students in the evaluation and assessment system.
Based on the observations by the researcher, other teachers made students carry out self-evaluations. Nevertheless, it is safe to
say that teachers have trust issues in involving students to the web-based evaluation and assessment system. The reason why
teachers do not let students use self-evaluation forms in the student module is because they believe that students would not be
able to use the web-based evaluation and assessment system due to their age and readiness level. Another obstacle before this
application is the concern of teachers about the possibility of self-evaluation and peer evaluation forms to be filled out by
parents instead of students. In Bacanak's (2008) research conducted in secondary schools’ children were included in the
evaluation process by means of the developed programs and the application led to positive outcomes. This difference between
the results of this research and studies in the literature can be associated with demographic differences of sample groups of
these studies.

4.2. Results of teachers' views and discussion

As a result of the application, teachers generally found the web-based evaluation and assessment system to be user-friendly,
easy-to-understand and simple. The fact that the system is accessible from not only computers but also smart phones, iPads,
etc. was received positively by teachers. Teachers also found it useful that each user can log into the system with their own ID
number and password and that all evaluation and assessment forms can be shared, except for confidential information. The fact
that average scores obtained from an evaluation and assessment form used in the web-based evaluation and assessment system
is automatically included in the general average of the related course and that student evaluation results can be viewed in
different colors that are not tiring to the eye were received positively by teachers.

It was found that teachers have a tendency to make use of alternative evaluation and assessment tools in conjunction with the
web-based evaluation and assessment system. In particular, it was useful for teachers to be able to conduct evaluation during a
school year at any time without any need for documentation. The evaluation and assessment tool, which was used during the
evaluation process, was found to be developable and applicable by teachers. In addition to that, the ability to store student
product files and evaluations, remarks, and anecdotal records with regards to these product files in the system was another
feature of the system found useful by teachers. The use of student product files allows teachers to reduce their burden of scoring
exam papers on a daily basis and improves their collective understanding, perceptive and thinking skills through
multidimensional scoring (Kan, 2007, p. 32). For the process of evaluating student product files, teachers' inability to access
products at a desired time and place and collecting and archiving products are considered as problems (Erdemci, 2015). The
fact that student product files are accessible through the web-based evaluation and assessment system anytime anywhere
makes up for the disadvantages of student product files. The fact that 362 product files were uploaded to the system by teachers
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during the process of application of the web-based measurement and evaluation system can be considered as proof for this
situation.

Parent information system is included both in the web-based evaluation and assessment system and the e-school system. The
literature suggests that the purpose of the parent information system in the e-school system is in parallel with the way parents
make use of it (Demirli, Demirkol & Varol, 2011) and that it helps parents to get information about their children without having
to go to their schools (Giiltekin, 2010). Another feature that teachers find useful is the fact that the parent module in the web-
based evaluation and assessment system serves a similar purpose. Thanks to this feature of the system, results that are collected
in every step of the evaluation process are included in the teacher and parent modules, which serve as feedback for students
and inform parents. The student module enables students to take active part in the evaluation process by allowing them to
evaluate themselves with self-evaluation, their friends with peer evaluation and their group with group evaluation. A study
conducted by Cirak (2015) suggests that web-based peer and self-evaluation are an effective method of improving students'
communication skills and interpersonal relationships. During the implementation process, only teacher D performed peer
evaluation. As concluded from the interviews, teachers think that students do not make use of self, peer and group evaluation
forms because they are not ready to deal with a web-based system just yet. Another reason why teachers did not make the
student module available was the possibility of the self-evaluation to be filled out not by students but by their parents since
students may be under pressure by their parents to score higher. Despite this view, the majority of the teachers think that this
feature is applicable.

Teachers pointed out that by making use of the web-based evaluation and assessment system they were able to collect concrete
data on students by conducting multiple evaluations and thanks to this data they were able to get clearer information about
students' learning levels. For example, by making use of the system during the evaluation process, teacher D discovered that a
student of his was unable to comprehend Turkish questions due to language problems even though this student was able to
speed read and was successful in class. Teachers consider such situations as added value. Thanks to these data, teachers were
able to get more concrete information on the learning level of the class and adapt their teaching process based on the learning
speed of students. It is safe to say that teachers had the opportunity to get to know and understand students in more detail
thanks to the ability of storing product files and conducting multiple evaluation in the web-based assessment system. Form
teachers were asked to compare the web-based evaluation and assessment system with the e-school system. Teachers found
the web-based evaluation and assessment system to be more comprehensive. Teachers consider the grade section of the e-
school to be only a grade entry system but consider the web-based evaluation and assessment system to be an evaluation system
that reflects students' learning processes. In addition, the fact that evaluation and assessment forms can be developed by
teachers and that students can take part in the assessment process using the student module in the web-based assessment
system is one of the reasons why teachers find this system more usable than the e-school system. Finally, it is striking that the
function that enables teachers to exchange information in the web-based evaluation and assessment system is likened to the
EBA system.

Form teachers found the web-based evaluation and assessment system to be advantageous in many aspects. Teachers consider
the web-based evaluation and assessment system to be easy-to-use thanks to its compatibility with computers, smartphones
and tablets in terms of accessibility and use. Aside from the evaluation and assessment forms already available in the system,
the ability of teachers to develop their own evaluation and assessment forms and having student and parent modules are
considered as advantages of the system. On the other hand, the fact that teachers have to enter student and parent information
into the system one by one and the lack of fast grade entry function are considered disadvantages. The fact that student
information in the Central Civil Registration System is not linked with the system forces teachers to enter student and parent
data into the web-based evaluation and assessment system one by one. The reason why the researcher did not take action on
this situation is that the system is in the process of implementation. In addition, the reason why some teachers think that the
lack of the fast grade entry function in the system was the convenience this function offers when they save student evaluations
in the grade entry section of the e-school system and that this is not the case in the newly-designed system. Even though this is
considered a disadvantage, the fast grade entry function was not included in the system because the objective was to make sure
that teachers evaluate each student individually based on that specific student's differences, interests, needs and skills and that
grades do not influence teachers' opinions during evaluation.

Recommendations offered by teachers on the web-based evaluation and assessment system are related to the disadvantages of
the system. Teachers recommended transferring student and parent information from the Central Civil Registration System and
adding the fast grade entry function to the system.
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ANNEX 1. The Designed Web-Based Evaluation and Assessment System

A web-based evaluation and assessment system was developed under this study to improve the utility of alternative evaluation
and assessment tools. The aim of this system is to develop, edit, use, and store rating scales, observation forms and checklists
and ensure active participation of parents and students in the evaluation process. The system also offers an e-portfolio feature
to make sure that students' works are evaluated, stored, and transferred onto the next learning stage. The newly-designed web-
based evaluation and assessment system was made available on www.odesis.online.

While developing the web-based evaluation and assessment system, the PHP scripting language was used and the application
was made compatible with IE version 9 and up and all updated browsers (Mobile, Tablet, iPad) by making use of HTML and
Framework infrastructures. Thanks to the 100% search engine optimization (SEO), the website can be accessed via every search
engine. Similarly, all links are interrelated so that search engines can follow and contain descriptive texts for these search
engines. The web site has a user-friendly design which allows fast, easy and secure transition between web pages. The web-
based evaluation and assessment system consists of the teacher module, the student module, the parent module and the
administrator module. This section introduces the designed system.

User login
For the evaluation and assessment system, teacher, student, parent and administrator roles were defined. A single interface was

designed for all users to log into the system. User account information (username and password) was created for each
participant, who will make use of the system. The interface designed for user login is shown in Figure 1.
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Figure 1. User login page of the web-based evaluation and assessment system

As shown in Figure 1, the developed system is accessible with internet support via www.odesis.online and user account
information is requested at login stage. After the user login screen, participants who are logged in with their own account
information, are directed to the interface of the role they are assigned with. User account information for the teacher role is
assigned by implementers with administrator role. However, user account information assignments for student and parent roles
are left to practitioners with teacher roles upon permission of administrators.

Teacher's module

After a teacher logs into the evaluation and assessment system by using the username and password provided by the
administrator, the interface that teachers are authorized to display opens up. This interface enables teachers to view the student
list, absentees, latest student evaluation forms and content shared by other teachers.
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Figure 2. A screenshot of the teacher's module home page

Figure 2 shows the interface designed for the teacher's module. Clicking on the "Review" or "File" buttons takes the user to

details with regards to the relevant student.
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Figure 3. A screenshot of the review section of the teacher's module

Review Section: The review section contains all assessment forms used to evaluate students during the teaching period,
averages obtained from assessment forms, results evaluating all averages and teachers' remarks. Figure 16 shows detailed
information on the "Review" button. All evaluation forms and teachers' remarks under the review section can be saved in XLS
or PDF formats. In addition, the "Search” function was also added to easily find a specific evaluation form.

File Section: By clicking on the file button, the user gets access to the database where all work of students that are made during
the education process and that are thought to be a part of the product file is stored. The related interface is shown in Figure
4.Here, teachers can evaluate stored student product files and add notes. Each and every evaluation and registration procedure
for every product can be viewed under the student evaluation folder.

Z0grenci Dosyalan Alani

Figure 4. Screenshot of the student filing section in the teacher module

The teachers' module contains these tabs: Homepage, EAF, Student, General Settings, Evaluation, Communication and Content
Management. These tabs can also be viewed from the administrator module. Tabs that are available both in the teacher and the
administrator modules will be covered in this section. In addition to the tabs in the teacher module, information about the
existing tabs is provided in the administrator module section. Here is the intended use of these tabs, which are available both in
the teacher and in the administrator modules:

EAF (Evaluation and Assessment Forms): This is the tab where evaluation and assessment forms are designed, criteria for
any feature to be evaluated are added and Likert scale type (3- or 5- point) is determined. For this section to become active, a
teacher first must type in the title of the evaluation form he/she will be using and save it to the system, enter evaluation criteria
and select the type of Likert to be used. Thus, the process of evaluating and assessing gains that teachers aim to teach during
class is conducted by means of evaluation and assessment forms developed by teachers taking into consideration environmental
factors and individual differences.

In addition, the evaluation and assessment forms in the teacher's guide books were added to the system for teachers' use. Sub
tabs for the related tab can be seen in Figure 5.
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Figure 6. Screen shot of the evaluation and assessment form titles

Clicking on this tab will open up the sub tabs of form titles, evaluation criteria, 3-point Likert type form, 3-point Likert type
project form and 5-point Likert type form. The intended use of these sub tabs is as follows:

Form Titles: This sub tab contains a list of evaluation and assessment forms previously saved in the system. Each new
evaluation and assessment form that is prepared by implementers in the role of teachers is saved in this section of the system.
The related interface is shown in Figure 19. From the form title sub tab, new forms and new categories can be added by clicking
on the 'add’ button and new evaluation and assessment forms can be saved.

The form adding page opens up after clicking the add new category button. Information on the type of the evaluation and
assessment form to be used, its category and remarks can also be added in this section. This would provide information on the
title, type (check list, project evaluation form, attitude scale) and purpose of the evaluation and assessment form to be used and
in which course this form is going to be used. Self, peer and group evaluation and such forms that allow students to take active
part in the evaluation and assessment process can be displayed and used from the student module after checking the Do You
Want the Student to View This Form? field and saving it.
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Figure 7. Screenshot of the 'add new form title' section
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Evaluation Criteria: The criteria that will serve the purpose of evaluation assessment forms saved under the form title are
saved to the system in this section.

Kategoriler

MATEMATIK OZDEGERLENDIRME FORMU

EIRAND KATEQORI oLcUT AD ISLEM

1 MATEMATIK OZDEGERLENDIRME FORMU problemieri ¢ozdugiimde ok mutly olurum n
2 MATEMATIK OZDEGERLENDIRME FORMU matematik dersine girmek hoguma gidiyor n
3 MATEMATIK OZDEGERLENDIRME FORMU saylar ile uragmay severim n

Figure 8. Screenshot of Evaluation and Assessment Form Criteria

This section allows users to view, change and delete, if necessary, criteria of all evaluation and assessment forms available in
the evaluation and assessment system. In order for newly-prepared evaluation and assessment forms to be applicable in the
system, the user clicks on the 'add new category' button. Then, the user selects the category among evaluation and assessment
forms previously saved under the form title tab. Then, the user adds the criteria that will serve this form. After adding a criterion,
the user can add another one by clicking on the (+) symbol or delete one by clicking on the (-) symbol. The number of criteria
to be used in this section is not restricted. The number of criteria to be used is left to the discretion of the teacher who will use
this form.

Likert-Type Forms: Sub tabs for all Likert-type forms in the evaluation and assessment forms tabs serve a similar purpose.
For this reason, information on the features of sub tabs are provided under a single title. Tabs that contain Likert-type forms
are where forms that are developed and uploaded to the system by teachers or that are provided to teachers by the
administrator are stored and student evaluation is conducted.
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Figure 9. Screenshot of the criteria adding field
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Figure 10. Screenshot of the section with evaluation and assessment forms

By clicking on the Likert-type form tabs, the user can view all forms applied by teachers on students and scores and results of
these forms by student. A 'view registration’ button was added to allow each form to be examined in more detail.
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Figure 11. Screenshot of an evaluation and assessment form

During student evaluation, the user clicks on the 'add new category’ button. After clicking this button, the user chooses the form
to be used in the evaluation process. After the evaluation form is selected, sub criteria on the evaluation form appear and will
be ready for use. In addition, a teacher can also write down an important note in the teacher's remarks field and save it in the
evaluation form.

The average obtained after the evaluation is automatically added to the average of the course, which is the subject of the
evaluation. Score and results obtained from the evaluation form can be viewed from the student module, in which the evaluation
takes place, the 'review' section in the teacher module and the parent module. Data can also be entered to the system by
conducting the same procedures for 5-point Likert type form and 3-point Likert type project form, which are under evaluation
and assessment forms.

Student Product File: This is the tab where product compilation files are added. In this section, online records of products that
are made by the students and believed should be in product files. Information or verbal evaluation can also be added with
regards to products stored in the file section and their formation process. Remarks and details of stored product files can be
seen in Figure 12.

Ogrenci Uriin Dosyalan nn n

m

Figure 12. Screenshot of the tab where student product files are added and stored

Products saved in the student product file can be viewed on the 'file' sub tab on teachers' home page, which is specially prepared
for each student. In addition, a product that is wished to be reviewed or updated can be easily accessed by typing in the product's
name on the 'Search’ section.

For adding a new product to the system, the user clicks the 'add new category' button. After clicking this button, the student
product file adding sub tab opens. School, class, and details of the student, who is the owner of the product, are entered in the
related fields in the interface. Then the names of the file and the product are entered into the system. After clicking on the select
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file section in the image section, the image of the related product is uploaded to the system. During the file adding process,
products can also be saved using mobile phones, tablets or computers. Turning on the device's camera enables the user to
upload an image instantly. Fields indicated with a red asterisk must be filled out and cannot be left blank. In the “file description”
section, any necessary remark about the product file can be typed into the system, but this field is not obligatory.
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Figure 13. Screenshot of the student product file adding field

Users: This is the field where implementers, who will take active roles in the evaluation and assessment system, are registered
to the system. With the authorization they receive from implementers with administrator roles, teachers can register students
in their class and their parents to the system. The details of students and parents, which are added by teachers, can be viewed
from this tab. In this section, user password change or registration information update can be made by clicking on the
registration editing button. A user can have a passive status in the system due to transfer, habitual absence, illness, etc. To
change a user's status to passive, click on the "Deactivate Registration" button. Statuses of active and passive users can be
viewed from the system.

To add a new user to the system, click on the add new user button. The user selects from the tab the group (student group,
parent group) in which the user will be included. ID information, first and last name and e-mail address information are entered
and the password is identified at this stage. Due to its uniqueness, the Turkish ID number of each user is assigned as user name
in user account details. The goal here is to prevent any confusion that may arise from similarities in names.

3 Yonetici Ekleme Alani
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Figure 14. Screenshot of the "add new user" field

User Operations: This is the tab that is used to link together users. Registered students and their parents are linked. In this
way, parents, who would like to work on the parent module, can only view their own children’s details.

Student Page: This is the section where the student details are registered.
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Figure 15. Screen shot of the tab where user information is uploaded and updated

Student tab shows information such as the ID number, enrolled school and class, name of parents and contact number. In order
to upload student information to the system, the information in the tab that opens up after clicking the “procedure editing field"
shown in Figure 15 must be filled in. This tab automatically shows student information such as ID number, enrolled school, class
information and teacher in charge since this information is uploaded to the system while registering a user. Information such
as the student's date of birth, place of birth, school number, sex, residential address, phone number, if available, e-mail address,
details of parents such as phone number and the student's photo, if desired, can be uploaded onto the system in this section.
Any special issue (special need, family-related issues, health issues, etc.) with regards to the student is also recorded in this
section.
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Figure 16. Student information editing field

Parent Page: This is the section where information with regards to parents is registered.
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Figure 17. Screenshot of the page where parent details can be viewed and updated

This tab includes details such as the address, phone number and e-mail address of the parent, related students and the school
they are enrolled in. Same as in the student system, to upload parent information onto the system, the user clicks on the
procedure editing field and fills out the information on the page that opens up. From the opened page, the parent's information
such as first and last name, phone number, address, e-mail address, his/her child who is the student, the school he/she is
enrolled in are entered in the system. Any special information (divorced, convicted, special needs, etc.) with regards to the
parent can also be saved in this field.
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Figure 18. Parent information editing field

Contact: This is the tab with contact information of the institution the researcher, who developed the evaluation and
measurement system, is affiliated with.

Content Management: This is the tab where teachers and administrators can exchange information, if they desire so. Through
the content management tab, teachers can share form templates, official letters and comments and video links on current topics.

The student module

The interface that the student is authorized to view opens up when the student logs into the system using the username and
password provided by the teacher. This interface is shown in Figure 19. The student module consists of three sections.

0z DEGERLENDIRME FORMU A DERSE GORE GENEL NOT ORTALAMASI
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‘ OYUN VE FIZIKI ETKINLIKLER 300
0z DEGERLENDIRME FORMU B Mizik 3,00
Matematik 1,50
Hayat Bilgisi 172

Vel Turkee 172
Oz DEGERLENDIRME FORMU C

Figure 19. Screenshot of the student module

The first section contains the student's school and parent information. The second section contains evaluation forms developed
by teachers that allow students to conduct self, peer and group evaluations. The third and final section contains average figures
collected from a student's evaluations in the evaluation and assessment center for each course. Student implementers are only
authorized to fill out the evaluation forms that are specified by teachers. Other information about students is entered by the
teacher.

Grade point averages that can be viewed in teacher, student and parent modules are calculated based on the 3-point system in
order to be compatible with the e-school system. Due to traditional exams conducted in fourth grade, evaluation of fourth
graders are shaped in line with the 5-point system.

Parent module

Parents are able to get detailed information about students via the parent module in the system. After logging in using the

username and password provided by teachers to parents, parents can view the interface that they are authorized to display
(Figure 20).
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Figure 20. Screenshot of the parent module

http://www.efdergi.hacettepe.edu.tr/



Hacettepe University Journal of Education (H. U. Egitim Fakiiltesi Dergisi) 35(Special Issue), 60-72 [2020]

EEESS S B
Hacettepe University Journal of Education | ..m.E...,..,.,. i
T . .. . . . | s
Hacettepe Universitesi Egitim Fakiiltesi Dergisi .
| |
e-ISSN: 2536-4758 i i
| -
E-Sinavlardan Etkin Geri Bildirim Uretmek i¢in Oneriler*
Okan BULUT**, Maria CUTUMISU**, Deepak SINGH***, Alexandra M. AQUILINA™***
Makale Bilgisi OZET
Gelis Tarihi: Giinlimiiziin egitim sistemleri 6grencilerin 6grenme siirecini desteklemek amaciyla bir¢ok yeni teknolojiyi
10.05.2020 uyarlamaya ve kullanmaya devam etmektedir. Bu teknolojilerden birisi de e-sinavlardir. Bu tarz sinavlar
ogrencilerin siav sorularini bilgisayar ya da tablet gibi dijital araclar ile cevaplamasina imkéan vermektedir.
Kabul Tarihi: E-siavlarin 6nemli faydalarindan biri de etkili hizli ve bireye o6zgii geri bildirim iliretmeye imkan
29.06.2020 saglamasidir. Bununla beraber e-sinavlardan etkin olarak geri bildirim iiretilmesine dair énerilerin yer aldig1
calismalara literatiirde rastlanilmamstir. Literatiirdeki bu 6nemli boslugu doldurmak adina e-sinavlarda geri
Erken Gériiniim Tarihi: bildirim {retimine dair sistematik bir derleme c¢alismasi yapilmistir. Bu calisma (¢ asamada
29.09.2020 gerceklestirilmistir. Ik asamada geri bildirim tiretimine dair uygulamalar: iceren calismalar derlenmis ve
énemli noktalar 6zetlenmistir. ikinci asamada ise e-sinavlardan etkin geribildirim tiretmek igin arastirmaci ve
Basim Tarihi: uygulayicilara yonelik 6neriler sunulmustur. Son asamada ise e-sinavlardan hizl ve bireye 6zgii geri bildirim
30.09.2020 tiretiminde kullanilabilecek alti adimdan olusan bir yonerge ortaya konmustur. Bu yénergede gorsel ve yazili

ogelerden olusan geri bildirimler aracilifiyla 6grencilerin sinav sonuglarini nasil daha etkin bir sekilde
yorumlayabilecegi gdsterilmistir.
Keywords: E-sinav, geri bildirim, sinav raporu, sinav gelistirme, bilgisayar destekli sinav

Guidelines for Generating Effective Feedback from E-Assessments

Article Information ABSTRACT
Received: Today’s education systems continue to adopt new technologies to support student learning. One of these
10.05.2020 technologies is e-assessment, a form of assessment that enables students to answer items using digital devices,
such as computers and tablets. One of the benefits of e-assessments is the ability to generate interactive,
Accepted: timely, and customized feedback for students. Yet, despite vast literature on the generation and delivery of
29.06.2020 feedback, there is no systematic review of the guidelines on how e-assessments can be used for generating
effective feedback. The objectives of this study are threefold. First, we synthesize the literature on the current
Online First: practices in feedback generation. Second, we provide researchers and practitioners with a synthesis of
29.09.2020 guidelines for best practices in generating effective feedback with e-assessments. Third, we introduce a new
framework in which we demonstrate the six steps of creating an e-assessment that can help produce
Published: immediate, customized, and specific feedback for students. This framework combines multiple forms of
30.09.2020 feedback (e.g., graphs, tables, and text) to improve the understanding of feedback and engage students in the

interpretation of their score reports. Implications for practice and future research are discussed.
Keywords: E-assessment, feedback, score reporting, test development, computerized assessment
doi: 10.16986/HUJE.2020063705 Makale Tiiri (Article Type): Research Article

Kaynakc¢a Gosterimi: Bulut, O., Cutumisu, M., Singh, D., & Aquilina, A. M. (2020). E-sinavlardan etkin geri bildirim tiretmek i¢in 6neriler.
Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 35(0zel Say1), 60-72. doi: 10.16986/HUJE.2020063705

Citation Information: Bulut, O., Cutumisu, M., Singh, D., & Aquilina, A. M. (2020). Guidelines for generating effective feedback from e-
assessments. Hacettepe University Journal of Education, 35(Special Issue), 60-72. doi: 10.16986/HUJE.2020063705

* This work was supported by a Social Sciences and Humanities Research Council of Canada (SSHRC) Insight Development Grant
(430-2016-00039) awarded to Dr. Okan Bulut.

" Associate Professor, University of Alberta, Faculty of Education, Centre for Research in Applied Measurement and Evaluation,
Edmonton-CANADA. e-mail: bulut@ualberta.ca (ORCID: 0000-0001-5853-1267)

“* Associate Professor, University of Alberta, Faculty of Education, Centre for Research in Applied Measurement and Evaluation,
Edmonton-CANADA. e-mail: cutumisu@ualberta.ca (ORCID: 0000-0003-2475-9647)

“** Graduate Research Assistant, University of Alberta, Faculty of Education, Department of Educational Psychology, Edmonton-
CANADA. e-mail: dsingh1@ualberta.ca (ORCID: 0000-0003-3500-5314)

“* Graduate Research Assistant, University of Alberta, Faculty of Education, Department of Educational Psychology, Edmonton-
CANADA. e-mail: aquilina@ualberta.ca (ORCID: 0000-0003-1876-6015)

e-ISSN: 2536-4758 http://www.efdergi.hacettepe.edu.tr/


mailto:bulut@ualberta.ca
mailto:cutumisu@ualberta.ca
mailto:dsingh1@ualberta.ca
mailto:aquilina@ualberta.ca

61
1. INTRODUCTION

Many researchers have portrayed feedback as an important catalyst for improving student learning and academic performance
(Bailey & Garner, 2010; Evans, 2013; Hattie & Gan, 2011). As an essential component of both summative and formative
assessments, feedback serves several functions including providing students with information about the accuracy of their
responses, the knowledge and understanding needed for correct responses, and helping students acquire essential knowledge
(Narciss, 2008; Shute, 2008). Formative feedback generated by teachers enables students to capitalize on their strengths and
identify their weaknesses, as well as guide them towards the necessary steps required to achieve the learning outcomes
(Hatziapostolou & Paraskakis, 2010). Furthermore, acknowledging students’ success and academic progress through feedback
helps students develop a positive attitude toward learning and motivates them to learn more (Daniels & Bulut, 2019; Yuan &
Kim, 2015).

In today’s ever-changing technology landscape, education systems continue to evolve and adopt new technologies to support
student learning. For example, e-assessment tools such as computer-based and computerized adaptive tests can be used to
provide students with immediate feedback enriched with visual and interactive elements (e.g., Bulut, Cutumisu, Aquilina, &
Singh, 2019). Furthermore, intelligent tutoring systems enable automated and adaptive feedback generation for learners within
a personalized learning environment (e.g., Gutierrez & Atkinson, 2011). Similarly, massive open online courses (MOOCs) create
additional learning opportunities, such as receiving feedback through online peer assessment (Suen, 2014). Despite these
innovative approaches, generating effective feedback from e-assessments is still considered challenging because students are
more likely to ignore feedback messages in e-assessment settings due to the lack of face-to-face interaction with their teacher
(Wuensch, Aziz, Ozan, Kishore & Tabrizi, 2008; Timmers & Veldkamp, 2011; Van der Kleij, Eggen, Timmers & Veldkamp, 2012).
Furthermore, students do not necessarily review their feedback carefully and even if they do, they may not understand or use
it to enhance their learning (Prince, Handley, Millar, 0’'Donovan, 2010).

As emerging technologies continue to enable instructors to create high-quality assessments, incorporating effective feedback
practices into e-assessments becomes highly essential. The goals of the current study are threefold. First, we will synthesize the
literature on the current practices in feedback generation. Second, we will provide researchers and practitioners with a set of
guidelines regarding the generation and delivery of effective feedback using e-assessments. Third, we will present a new
framework in which we demonstrate the steps of creating an e-assessment that can help generate immediate, customized, and
specific feedback for students. With this framework, instructors can design a fine-grained e-assessment that not only improves
the content validity but also facilitates the generation and delivery of personalized feedback.

2. THE LITERATURE ON FEEDBACK GENERATION
2.1. Qualities of Effective Feedback

Previous research suggests that effective feedback must have several important qualities to promote learning and improve
achievement. To be effective, feedback must be specific, timely, understandable, non-threatening, and revisable (STUNR;
Schwartz, Tsang, & Blair, 2016). The following section will summarize each of the STUNR principles as well as other important
characteristics of feedback.

2.1.1. Specific

For feedback to be effective, it must be content-specific, either goal or task-oriented (Hattie & Timperley, 2007), and neutral
(Thurlings, Vermeulen, Bastiaens, & Stijnen, 2013). Feedback should help students understand their learning goals, self-monitor
their progress, and identify ways to improve their performance (Yuan & Kim, 2015). Elaborated feedback (e.g., providing a
directive explanation) is significantly more effective than feedback indicating whether or not the answer was correct or simply
providing the correct answer (Schartel, 2012). This is particularly the case for higher-order learning outcomes (Van der Kleij,
Feskens, & Eggen, 2015). Generally, elaborated and specific feedback is perceived as more useful than feedback that is general
and brief (Harks, Rakoczy, Hattie, Besser, & Klieme, 2014). Moreover, feedback that simply praises the student fails to improve
learning outcomes (Hattie & Gan, 2011; Hattie & Timperley, 2007), although this type of feedback may have a positive impact
on students’ motivation and perseverance (Van der Kleij et al., 2015). However, it is important to ensure that feedback is
manageable, since overly detailed feedback with countless comments may become confusing for some students who may
struggle with distinguishing important comments from the less important ones (Race, 2006).

2.1.2. Timely

The literature on the timing of feedback generally displays conflicting results, as many factors may influence this aspect of
feedback delivery. However, many researchers suggest that students generally prefer immediate feedback to delayed feedback
(Epstein et al., 2002; Daniels & Bulut, 2019; Yuan & Kim, 2015). Feedback seems to be more effective if it is provided quickly,
while students can still remember how they addressed each assessed task (Race, 2006). However, the timing of feedback is
dependent on the type of skill as well as on the level of task difficulty (Fluckiger, Vigil, Pasco, & Danielson, 2010). For example,
during fluency tasks, immediate corrective feedback may have a negative impact on students (Hattie & Timperley, 2007). In
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comparison, during difficult tasks delayed feedback may be useful, as it provides students with an opportunity to process the
information related to the task (Clariana, Wagner, & Murphy, 2000). Shute (2008) suggested that for lower-order learning
outcomes, immediate feedback works best, but for higher-order learning outcomes, delayed feedback works more effectively.
Other research has also demonstrated that delayed feedback could lead to superior final test performance in comparison to
immediate feedback, due to the spaced presentation of information (Butler, Karpicke, & Roediger, 2007). Also, the timing of
feedback could depend on the source of feedback (i.e., teacher or peer). For example, Kulkarni, Bernstein, and Klemmer (2015)
found that peer feedback becomes more effective when it is delivered within 24 hours and especially within an hour.

2.1.3. Individualized, non-threatening, and supportive of individual growth

In addition to being timely, effective feedback should also support individual development and inform students about both their
strengths and their weaknesses (Lilley & Barker, 2007). Feedback must be individualized, non-evaluative, and supportive. It
should also address what the students did well, what areas they need to improve, and how they can improve their performance
(Desrochers & Zell, 2012; Jonsson, 2012; Schartel, 2012; Shute, 2008). Feedback can promote learning when it is personal,
manageable, motivational, and directly associated with the assessment guidelines and learning outcomes (Hatziapostolou &
Paraskakis, 2010). To increase student motivation and encourage students to perform better, feedback must be constructive
and empowering. Generally, students prefer feedback that is provided to them in person as it allows for an opportunity for
discussion with the teacher and identifies areas in need of further improvement (Beaumont, O’Doherty, & Shannon, 2011; Blair,
Curtis, Goodwin, & Shields, 2013).

2.1.4. Comprehensible

For feedback to be effective, students must be able to comprehend the content of feedback. Thus, feedback must be clear and
congruent with the knowledge level of students. Furthermore, a dialogue about the comments with the teacher allows students
to reflect on their feedback and check their understanding of feedback (Yuan & Kim, 2015). Some students have also shown a
preference for written feedback, as it provides them with an opportunity to reflect on the assignment at a later date (Blair et al.,
2013).

2.1.5. Actionable

Effective feedback incorporates strategies to ensure that students read and use feedback to improve their future performance.
These strategies include revising and resubmitting work as a result of feedback, as well as writing a summary of the students’
changes to demonstrate how they used feedback (Yuan & Kim, 2015). Furthermore, feedback should lead to a collaboration
between the teacher and the students, be based on first-hand data, be restricted to behaviors that can be changed, and deal with
decisions and actions rather than presumed intentions or interpretations (Schartel, 2012). Daniels and Bulut (2019) suggested
that providing students with effective feedback may not be enough to influence students’ subsequent performance and thus
instructors should also help students build a plan of action based on the received feedback.

2.2. Lessons Learned from Feedback Research

Previous studies on feedback have highlighted many challenges in the generation, delivery, and use of feedback in practice.
Studies show that there is often a big gap between teachers’ expectations of the impact of feedback on student performance and
the perceived usefulness of feedback among students. Some of the potential causes of this gap include failing to understand
feedback (Lea & Street, 1998), prioritizing grades over feedback (Black & Wiliam, 1998), and lacking an action plan based on
feedback (Daniels & Bulut, 2019). Also, students are usually not trained or supported in their use of feedback (Carless, Salter,
Yang, & Lam, 2011; Quinton & Smallbone, 2010). Therefore, providing students with guidance on the content and interpretation
of feedback could be a key factor influencing the effectiveness of feedback for students.

Research indicates that feedback is not a one-way interaction between the teacher and students. Instead, it is a part of a larger
learning ecosystem that includes two-way interactions between many elements, such as the teacher, students, peers, the
learning environment, and additional resources. When attempting to generate effective feedback for students, it is important to
take into account the interaction between student and teacher mediators within the learning ecosystem. Some of these
mediators include intelligence, personality, motivation, gender, culture, cognitive styles, educational experiences, and beliefs
aboutlearning (Evans, 2013). Evans (2013) also argued that the role, interrelationships, and importance of these mediators are
likely to change over time.

Another important finding from previous research is that the feedback that students prefer to receive and the feedback that
would benefit them are not necessarily the same (Jonsson, 2012). Race (2006) argued that, contrary to popular belief among
students, the optimal type of feedback may not be specific, detailed, positive, and individualized. The feedback that is less specific
and individualized could encourage students to seek further clarification on the provided information and lead to a productive
learning experience (Jonsson, 2012). In line with these findings, Bulut et al. (2019) found that a majority of undergraduate
students who reported specific and detailed feedback as their preference were not willing to review their exam reports that
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included specific and detailed feedback on their performance. Instead, most students preferred to review a brief report with
general feedback that was provided upon completion of the exam.

3. FEEDBACK IN E-ASSESSMENTS

Computerized feedback (i.e., computer-provided feedback) is a recently developed method of providing students with feedback,
particularly in response to e-assessments. To date, researchers have reported both positive and negative findings regarding the
effects and utilization of computerized feedback in education. Therefore, before deciding whether or not to employ
computerized feedback, it is important to consider its advantages and disadvantages in practice. The following sections provide
a summary of the advantages and disadvantages of computerized feedback, followed by a set of guidelines for generating
effective feedback from e-assessments. Finally, a new framework for generating effective feedback from e-assessments is
introduced.

3.1. Advantages of Computerized Feedback
3.1.1. Timing

Students participating in e-assessments can receive feedback more rapidly because computerized feedback is often
automatically generated based on students’ responses to the items (Epstein et al.,, 2002; Yuan & Kim, 2015). For example, the e-
assessment systems are capable of providing immediate feedback through an answer-until-correct option in which students
have the opportunity to make multiple attempts until they find the correct answer. This approach promotes the acquisition and
retention of knowledge (Epstein et al.,, 2002). Also, immediate feedback in an e-assessment setting leads to a positive impact on
learning, as students are still able to recall how they addressed each task, which would not be possible in a paper-pencil testing
setting (Race, 2006; Van der Kleij et al., 2015). In K-12 large-scale assessments, digital score reports including feedback can be
shared rapidly with students, parents, schools, and other stakeholders (Desrochers & Zell, 2012; Kyllonen, 2009). Furthermore,
the availability of immediate computerized feedback reduces the workload for teachers, especially when large numbers of
students or long tests are involved (Timmers, 2013).

3.1.2. Diversity

The dynamic nature of e-assessments enables greater diversity in computerized feedback with regard to the content, type, and
amount of information being presented to students. Research shows that, in addition to conventional forms of feedback,
computerized feedback can be provided in many other forms, such as affective and emotional feedback (Moridis & Economides,
2012), positive and negative feedback (Weedon, 2000), individualized feedback (Wu, Kuo, & Wang, 2017), and peer-to-peer
feedback (McCarthy, 2017). Also, students can be given the option to choose what type of feedback (e.g., corrective feedback or
diagnostic feedback) they might prefer before computerized feedback is generated from their responses to an e-assessment.

3.1.3. Diagnostic information

Computerized feedback is helpful for students to understand how successful they were in their learning (Lilley & Barker, 2007).
In addition to indicating students’ overall performance, computerized feedback can also be used for generating more specific
and diagnostic information from e-assessments. When e-assessments are used as a formative assessment tool, computerized
feedback generated from these assessments can help diagnose students’ conceptual understanding of declarative knowledge,
such as science education (Maier, Wolf, & Randler, 2016). Furthermore, the use of computerized feedback positively impacts
the learning experience of students by guiding their efforts in learning and diagnosing misconceptions as well as areas of
difficulty in their learning (Fui & Lian, 2018; Lowry, 2005).

3.2. Disadvantages of Computerized Feedback
3.2.1. Perceived usefulness

Generally, teachers anticipate that all students will perceive feedback in the way they intended it to be perceived (Harks et al.,
2014). However, researchers argued that computerized feedback might not be perceived as useful as feedback given by teachers
because students would be less likely to accept comments, praise, or criticism delivered via computers (e.g., Budge, 2011;
Lepper, Woolverton, Mumme, & Gurtner, 1993). These studies indicate that students tend to use teacher-delivered feedback as
a baseline when evaluating the effectiveness of computerized feedback. In an empirical study with college students, Lipnevich
and Smith (2008) found that students rated the instructor’s feedback as being more accurate and helpful than computerized
feedback, despite the common belief that computerized feedback would be more trusted due to computers’ capability to
generate more neutral and unbiased information.
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3.2.2. Disregard

Previous research indicated that it can be more challenging to provide students with computerized feedback in an e-assessment
setting because it is often easier for students to ignore computer-delivered feedback messages (Wuensch et al., 2008; Timmers
& Veldkamp, 2011; Van der Kleij et al,, 2012). Due to the lack of face-to-face interaction with the instructors, students do not
necessarily read their computerized feedback and, if they do, they may not understand or use it (Prince et al,, 2010).

3.2.3. No follow-up

In an e-assessment setting, there is limited ability for students to engage in additional communication or follow-up with teachers
regarding their feedback (Yuan & Kim, 2015). Race (2001) argued that students who fail to understand computerized feedback
may not be able to follow up with their teacher to ask for further clarification, as they would normally do after receiving
instructor-delivered feedback. Therefore, the impact of computerized feedback on student learning could be less positive than
anticipated.

3.3. Guidelines for e-assessments

During the last two decades, there have been many publications, presentations, and technical reports including guidelines for
the generation and delivery of feedback (e.g., Bulut, Cutumisu, Singh, & Aquilina, 2018; Jug, Jiang, & Bean, 2019; Nicol &
Macfarlane-Dick, 2006; Pendleton, Schofield, Tate, & Havelock, 2003; Slater, Livingston, & Silver, 2019; Zapata-Rivera & Katz,
2014; Zenisky & Hambleton, 2012, 2016). However, these guidelines do not specifically focus on e-assessments. Therefore, a
review of the existing resources that contain the current guidelines for generating effective feedback from e-assessments is
needed. This section aims to provide a brief synthesis of guidelines for best practices in generating effective feedback with e-
assessments. The guidelines were grouped into three categories: test development, the content of feedback, and the delivery of
feedback. Using these categories, Table 1 presents a list of guidelines found in the feedback and score reporting literature.

Table 1.
The Guidelines for Generating Effective Feedback with e-assessments
Category Guidelines

The assessment should be deliberately designed to improve student performance (Wiggins, 1998).
The assessment should contain higher-order questions that are clearly worded and transparent in their
marking (Walker, Topping, & Rodrigues, 2008).
The assessment should include clear instructions on how to answer each item (Walker et al., 2008).
The assessment should have a formative function providing feedforward for future learning (Bloxham, 2015,
Test p. 109).
development  If possible, the instructor should allow students to engage in test construction (Nicol, 2007).
The teacher (or test developer) should create a test blueprint linking the items to the feedback generation
process (Bulut et al,, 2018).
If subscores by content categories are to be provided, each content category should have enough items with
distinct information to produce reliable subscores (Bulut et al.,, 2018; Bulut, Davison, & Rodriguez, 2017;
Sinharay, 2010).

The score report should be tailored to meet the needs and characteristics of the target audience, such as
students, parents, and teachers (Hambleton & Zenisky, 2013; Zapata-Rivera, & Katz, 2014).
The score report should have an aesthetically pleasing design without information overload (Bulut et al.,
2018; Slater et al., 2019).
The score report should present the feedback in different forms, including narrative text, tables, and figures
(Bulut et al., 2018).
Content of The layout of the score report should be simple, with key results highlighted (Goodman & Hambleton, 2004;
feedback Slater et al., 2019).
Feedback presented in the score report should include a set of actions that students can take to improve their
future performance (Daniels & Bulut, 2019; Hattie, 2009; Jonsson, 2012).
If interactive elements (e.g., visuals and tables) are to be used, how students will interact with these elements
should be considered in the design process (Bulut et al., 2019; Slater et al., 2019).
Usability studies with students should be carried out to test whether the content of feedback is easy to follow
(Slater et al., 2019; Zenisky & Hambleton, 2012).
Delivery of If there is an online location (e.g., a website) to view score reports, the homepage design should consider
feedback student interest and needs (Zenisky & Hambleton, 2012).
If online score reporting is used, downloadable PDFs that print out the same information in a clear way
should also be included (Zenisky & Hambleton, 2012).
Students should be given the option to choose the timing (i.e., immediate or delayed) of feedback (Bulut et
al,, 2018).
Frequency of feedback (e.g., after each item or at the end) should be determined based on the type of e-
assessment (i.e., summative or formative) and the number of items on the e-assessment (Bulut et al., 2018).
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3.4. A New Framework for Generating Feedback through e-Assessments

In this study, we also introduce a new framework that can be used for generating effective feedback from e-assessments. The
main objective of the proposed framework is to encourage instructors and test developers to design a balanced assessment in
terms of content domains, concepts targeted within each domain, and the number of items. The framework involves six steps.
Figure 1 depicts each of these steps needed for generating effective feedback.

Step 1: Determine
content domains

- and key concepts
|I|I e — / \

-

Step 2: Build a test
blueprint linking
items to content
domains and key

concepts

| Step 6: Integrate the
score report into e-
assessment and
generate feedback

P —
—
—

©

Step 3: Develop

v
v

Step 5: Determine

the ideal form(s) r—— tesét_ |te£nsth
of feedback Ao according to the
=3 =2 o= ‘ blueprint
—

i e

Step 4: Generate a
score report
template

Figure 1. The workflow of the feedback generation process for e-assessments

In the first step, the instructor should determine the target content domains that need to be covered in the assessment. Also,
the instructor should identify the key concepts within each content domain. The key concept refers to specific content
knowledge or skills that students are expected to gain as they learn about each content domain. This step is highly crucial for
the content validity of the assessment because drawing meaningful inferences from the assessment results depends on the
degree to which the assessment measures the target construct adequately (Messick, 1989; Moss, 1995).

The second step focuses on building a test blueprint for the assessment. A test blueprint, also known as the table of test
specifications, is essentially a two-way table of content domains (rows) and cognitive complexity levels (columns) intended to
be included in the assessment. Haladyna and Rodriguez (2013) defined cognitive complexity as “the expected mental complexity
involved when a test item is administered to a typical test taker” (p. 28). The test blueprint delineates the number (or
proportion) of items for each combination of the content domains and cognitive complexity levels. The number of items reflects
the relative weight of each content domain in the assessment. The total number of items for each row indicates the relative
importance of each content domain, while the total number of items specified for each column represents the relative
distribution for each level of cognitive complexity, such as the levels of remembering, understanding, and applying in Bloom’s
Revised Taxonomy (Anderson et al., 2001).

According to Perie and Huff (2015), what students should know and be able to do is one of the major questions that should drive
the development of test blueprints for assessments. The test blueprint can guide the instructor significantly during the test
development process, especially for item writing and test assembly. The instructor can develop a balanced assessment
according to the test blueprint to ensure that the assessment appropriately reflects the content domains and the intended levels
of cognitive complexity. However, using a traditional test blueprint, the instructor may still struggle with identifying what
specific knowledge or skills need to be measured within each content domain. Therefore, the test blueprint could be expanded
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with an additional column that provides a listing of the key concepts for each content domain. During the test development
process, the instructor must ensure that each item on the assessment is linked to at least one of the key concepts listed in the
test blueprint. Important key concepts could be targeted by multiple items in the assessment. Figure 2 shows an example of a
test blueprint for a hypothetical assessment that is planned to include 40 items from four content domains. Each content domain
has several key concepts that are expected to guide the instructor when creating and assembling items for the assessment (see
Bulut et al., 2019 for the examples of key concepts created for an undergraduate course).

Content | Key Concepts Remembering | Understanding | Applying | Total | %

A Key concept 1,
Key concept 2,
Key concept 3,

8 4 4 16 | 40%

B Key concept 1,

Key concept 2,
2 6 - 8 20%
Key concept 3,

C Key concept 1,
Key concept 2,
Key concept 3,

4 4 4 12 | 30%

D Key concept 1,

Key concept 2,
- - 4 4 10%
Key concept 3,

Total 14 14 12 40
% 35% 35% 30%

Figure 2. A test blueprint for a hypothetical assessment with 40 items

The third step focuses on the development of test items according to the test blueprint. Unless it is a new assessment, the
instructor can utilize previously developed items to build the assessment according to the test blueprint. If, however, the
instructor needs to create new items, then the key concepts specified in the test blueprint could guide the item writing process.
The instructor also needs to determine item format (e.g., selected-response and constructed-response), depending on the
content domains, target levels of cognitive complexity, and the student population (see Haladyna and Rodriguez, 2013 for a
comprehensive review of the item and test development processes). The final product of the item writing process should be an
expanded, item-level form of the test blueprint in which each item is categorized based on their content domain, key concepts,
and cognitive complexity. Figure 3 illustrates an expanded test blueprint using the same example of a hypothetical assessment
with 40 items.

In the fourth step, a score report template needs to be created. The template can be created for either dynamic reporting (e.g.,
a web-based report with interactive features) or static reporting (e.g., a static document to download or print). The template
should include the total score (e.g., total raw score, percent-correct score, or scaled score) as well as scores by content categories
(i.e., subscores). Subscores can provide students with more fine-grained information from the assessment beyond a total score
and help them identify their strengths and weaknesses more clearly (Bulut et al., 2017). In addition to the scores, the score
report can also include other elements, such as narrative text, graphics, and tables. To create an aesthetically pleasing report
for students, the principles of visual design (e.g., scale, contrast, balance, and visual hierarchy) and cognitive psychology should
be considered during the design process. These design principles not only facilitate readability and interpretation of the
feedback provided in the score reports, but also can draw the student’s attention to the important information presented in the
report (Gotch & Roduta Roberts, 2018).
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Item | Item Description | Content Domain | Key Concept | Cognitive Complexity
1 .. A Key concept 1 | Remembering
2 B Key concept 3 | Applying
3 C Key concept 1 | Understanding
40 | .. B Key concept 2 | Remembering

Figure 3. An expanded form of the test blueprint after the test development process

In the fifth step, the instructor needs to determine the optimal ways to present feedback to the students. A score report typically
includes a combination of interactive or static graphics, tables, numbers, and narrative text. The score report can present the
feedback in a simple format (e.g., mostly narrative text and numbers) or in a relatively more advanced format (e.g., interactive
graphics and tables). However, a balanced design can be developed by including multiple ways to present feedback and
considering the target audience. For example, Bulut et al. (2019) found that undergraduate students did not prefer score reports
that present feedback in a single format (e.g., only graphics or tables). Instead, most students wanted to receive their feedback
in multiple formats, such as narrative text, graphics, and tables.

In the final step, the score report template is integrated into the e-assessment and used for generating feedback as students take
the assessment. Unless the assessment contains constructed-response items that require human scoring, the score reports can
be automatically generated immediately after the students complete the assessment. However, previous research shows that
providing immediate feedback in the e-assessment settings could lead to negative consequences, such as avoiding reviewing
the score reports after the assessment period is over (Bulut et al., 2019; Van der Kleij, 2012) and failing to understand and
process the feedback (Prince et al.,, 2010). Therefore, the instructor may consider making the score reports available to their
students once the students recover from mental fatigue that occurs due to prolonged cognitive activity when completing the
assessment.

The feedback generation framework introduced in this study has several implications for researchers and practitioners. First,
the framework allows researchers to investigate the effects of many elements and conditions in feedback generation, such as
the timing of feedback (e.g., immediate or delayed), type of feedback (e.g., graphics, tables, or text), and density of feedback (e.g.,
concise or detailed). Second, this framework could be possibly extended to a small classroom assessment where the instructor
uses both multiple-choice and constructed-response items together and scores the items manually. Following the steps of
feedback generation (see Figure 6), the instructor can build a template using a particular software program (e.g., Microsoft
Excel) and create individual score reports with different types of feedback. Third, the feedback generation framework can be
used with other innovative applications (e.g., automatic item generation, automated test assembly, and automated score
reporting) to build a more efficient and effective assessment platform for large-scale testing.

4. DISCUSSION

Today’s education systems continue to evolve and adopt new technologies to support and enhance student learning. One of
these technologies is e-assessment that refers to the use of information technology in conducting assessments (Singh & Villiers,
2017). Using e-assessment tools (e.g., computers, tablets, and smartphones), students can answer items in a digital environment.
Previous research suggests that e-assessments facilitate the generation and delivery of effective feedback while students are
solving the items. The instructor can use e-assessments to provide students with feedback that is not only timely but also
tailored to students’ needs (van der Kleij et al., 2012; Lopez, 2009). However, the existing literature does not present consistent
evidence regarding the conditions in which timely and customized feedback generated from e-assessments can contribute to
student learning. Therefore, this study aimed to present a review of the feedback literature over the past two decades, with a
particular emphasis on the generation and delivery of feedback with e-assessments. The lessons learned from the feedback
literature were discussed. Then, a review of the published feedback guidelines related to e-assessments was presented. Finally,
anew framework for creating an e-assessment that can help generate immediate, customized, and specific feedback for students
was introduced.

As Hepplestone, Holden, Irwin, Parkin, and Thorpe (2011) also indicated, there is a vast literature on effective feedback practices
in education, whereas the literature on the use of technology to enhance the production, delivery, and utilization of feedback is
still limited. The literature on the characteristics of effective feedback suggests that feedback must be specific, timely, easy to
understand, non-threatening, revisable, and actionable (Jonsson, 2012; Schwartz et al, 2016; Shute, 2008). However,
researchers also pointed out that there is a complex relationship among the effectiveness of feedback, student characteristics
(e.g., personality, intelligence, and motivation), and other potential mediators (e.g., instructor, peers, and learning environment)
in practice (Evans, 2013; Shute, 2008). In addition, research suggests that the perceived usefulness of feedback among students
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depends on many factors, such as the content of feedback, student motivation, and students’ familiarity with feedback (Bulut et
al,, 2019; Carless et al., 2011; Daniels & Bulut, 2019; Evans, 2013).

Recent studies appear to support the hypothesis that the quality, quantity, and use of feedback can be enhanced with the use of
technology in education. Students participating in e-assessments can receive immediate feedback upon completion of the
assessment, which would not be possible traditional paper-and-pencil testing (Van der Kleij et al., 2015; Yuan & Kim, 2015).
The automatic generation of feedback from e-assessments could reduce the workload for teachers who are expected to evaluate
a large group of students (Timmers, 2013). Feedback provided through online score reporting also offers a certain level of
flexibility in accessing and reviewing the comments at a convenient time for each student (Hepplestone et al., 2011). In addition
to the students, online score reports including feedback can also be shared with parents, schools, and other stakeholders
(Desrochers & Zell, 2012; Kyllonen, 2009).

Despite the benefits of technology in supporting the generation and delivery of feedback, researchers also highlighted potential
disadvantages of computerized feedback. For example, Budge (2011) found that students are less likely to accept comments,
praise, or criticism provided within an e-assessment setting. Similarly, Lipnevich and Smith (2008) argued that teacher-
delivered feedback is often perceived as more useful by students. Another potential challenge is that students are less likely to
follow up with their instructors to seek further clarification on their feedback. Due to the lack of interaction with their teachers,
students tend to disregard computer-delivered messages (Wuensch et al., 2008; Timmers & Veldkamp, 2011).

The existing guidelines found in the feedback literature focus on three aspects of the feedback generation process: test
development, feedback content creation, and feedback delivery. For a balanced assessment that can produce effective feedback,
the use of a test blueprint in the test development process appears to be essential (Bulut et al., 2018). In addition, instructors
are recommended to consider a formative function for the e-assessment, so it can be used for improving student performance
in future assessments. Regarding the content of feedback, researchers highlighted the necessity of utilizing the principles of
visual design in creating a score report that is simple, easy to navigate, and aesthetically pleasing (Bulut et al., 2018; Slater et
al,, 2019; Zenisky & Hambleton, 2012). Researchers also made several suggestions related to the delivery of feedback. When
determining the timing and frequency of feedback, the type of assessment, the length of assessment, and the characteristics of
the target student group should be considered (Bulut et al,, 2018).

Although the published guidelines and recommendations on the generation and delivery of feedback aim to enhance the
effectiveness of feedback practices in the classroom, it should be acknowledged that some of these guidelines are not based on
empirical evidence. With this limitation in mind, this study offers some insights into the conditions in which e-assessments can
produce effective feedback that can support student learning. The feedback generation framework introduced in this study
follows a teacher-centered approach in the design of both the assessment and feedback to be generated from the assessment.
As instructors attempt to build a reliable assessment that can yield valid conclusions about the students, feedback generation
should also be considered a key component, not an afterthought. Furthermore, in order to provide effective feedback to the
students, instructors must employ the principles of both visual design and communication when designing score reports. Future
research should focus on the complex interaction between student characteristics (e.g., age, grade level, and motivation level)
and the feedback generated with e-assessments to better guide the instructors and test developers.
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YAYIN iLKELERI VE YAZIM KURALLARI
1. YAYIN iLKELERI

Hacettepe Universitesi Egitim Fakiiltesi Dergisi, yilda dort kez (Ocak, Nisan, Temmuz, Ekim) yayinlanan uluslararasi
hakemli bir dergidir ve asagida belirtilen ilkeler dogrultusunda yayin yapmaktadir:

1. Dergimiz, yayin politikasi geregince, egitimin tiim alanlariyla ilgili nicel ve nitel 6zgiin arastirma makalelerine yer
vermektedir.

2. Derginin yayin dili Tiirkge ve Ingilizce’dir.

3. Dergiye gonderilen makalelerin bagka bir yerde yayilanmamis veya yaymnlanmak tizere es zamanli olarak baska bir
dergiye gonderilmemis olmasi gerekmektedir. Hacettepe Universitesi Egitim Fakiiltesi Dergisi yayinlanmak tizere
kabul edilen makalelerin tiim yayin haklarina sahiptir.

4. Dergiye gonderilecek makalelerin sadece http://efdergi.hacettepe.edu.tr adresindeki "Makale Yonetim Sistemi"nde
acilan hesaba yiiklenmesi gerekmektedir. Es Editorlere, Yayin Kurulu iiyelerine veya dergi iletisim e-posta adresine
gonderilen makaleler resmi basvuru olarak kabul edilmemektedir.

5. Dergiye gonderilen makaleler ilk olarak dergi editér yardimcisi tarafindan sekil incelemesinden gegirilir. Dergi
sablonuna uygun olarak hazirlanan makaleler daha sonra es editorlere gonderilir. Es Editorler ve Yayin Kurulu
tarafindan derginin yayin ilkelerine uygunlugu incelenir ve uygun goriilen makaleler alan editorlerine atanir. Alan
editorleri makaleleri alanin var olan bilgi birikimine katkisi yoniinden inceler ve uygun gorirlerse makaleyi
hakemlere gonderirler. On inceleme asamalarinda asagidaki noktalar goz éniinde bulundurulur:

a) Yayin etigine uygunlugu

b) Dergi yayin ilkelerine uygunlugu

¢) Calismanin konusunun bilimsel agidan 6zgiinligi ve giincelligi
d) Calisma konusunun egitime katkisi

e) Yazim kurallarina ve makale yazim sablonuna uygunlugu

6. On incelemeler sonucunda uygun olduguna karar verilen ¢alismalar bilimsel agcidan degerlendirilmesi icin
hakemlere gonderilir. Hakem raporlarina dayal olarak makalelerin yayinlanip yayinlanmayacagina alan editérleri,
Yayin Kurulu ve/veya es editorler karar verir. Gerek duyulmasi durumunda ¢alismalar, hakemlerden gelen elestiri ve
oneriler dogrultusunda, gézden gecirilmesi veya dnerilen diizeltmelerin yapilmasi i¢in yazarlara geri gonderilir.

7. Yazar(lar)la hakemler arasindaki iletisimi sadece es editorler saglar. Dergide makalelerin degerlendirilmesi
stirecinde ¢ift tarafli kor hakemlik sistemi uygulanmaktadir.

8. Yayina kabul edilen makalelerin basilmasi i¢in, yazar(lar) tarafindan garanti ve yiikiimliiliik formunun imzalanmasi
ve dergiye iletilmesi gerekmektedir. Ayrica, yazar(lar)Jdan makaleyi bir intihal kontrol programi ile taramalari ve
intihal kontrol programinin trettigi en cok % 10 benzerlik oraninin oldugunu belgeleyen bir program ¢iktisini, garanti
ve yukiimliilik formuyla beraber gondermeleri istenir.

9. Hakemlerden gelen doniitler ve es editorlerin kararina bagh olarak dergiye gonderilen makalelerin ilk tur hakem
degerlendirme streglerinin yaklasik olarak 6-8 hafta slirmesi Oongoriilmektedir. Ancak bu siire alandan alana

degisebilir. Degerlendirme yapmayi kabul etmeyen hakem olmasi durumunda siire uzayabilmektedir.

10. Yayina kabul edilen ve son bicimi verilen makaleler tizerinde yazar(lar) degisiklik yapamaz.
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11. Yayinlanan makalenin igeriginden (kaynaklarin ve alintilarin dogrulugundan, ileri siiriilen goriislerden ve telif
hakki olan cizelge, resim ve diger gorsellerden) yazar(lar) sorumludur.

12. Gelecek sayilarda basilmak lizere doi numarasi verilen makaleler, doi numarasi sirasina veya kabul tarihine
gore degil makalelerin konular1 ve alanlar1 temel alinarak basilmaktadir. Her bir sayida basilacak olan makaleler
egitimin farkli alanlar1 dikkate alinarak es editorler tarafindan belirlenmektedir.

13. Yayina kabul edilen makaleler icin yazar(lar)a ve hakemlere iicret 6denmez.

14. Acik erisim politikasi geregince, dergi sayilar1 ve makaleler derginin web sayfasinda yer alir ve makalelerin tam
metinlerine pdf dosyasi olarak erisilebilir.

15. ULAKBIM TR Dizin kurallar geregi makalelerde yer alan tiim yazarlarin ORCID numaralarinin makalenin son
sekline eklenerek gonderilmesi gerekmektedir. ORCID numarasi eksik yazarlara ait makalelere doi numarasi verilmez
ve erken goriiniim olarak yayina a¢ilmaz.

2. YAZIM KURALLARI
2.1. BASLIK VE DIPNOTLAR

Makale bashgi iki yana yasli, 12 punto, koyu ve Cambria yazi tipinde, en ¢ok 15 sozciik, baglaglar hari¢ her sézciiglin
ilk harfi biiyiikk olarak yazilmalidir. Tiirkce yazilmis makalelerde makalenin ingilizce bashgina da aym bicim
kullanilarak yer verilmelidir. Makale ile ilgili olarak, tezden iiretilme, bir konferansta sunulma veya proje kapsaminda
yapilma gibi 6zel durumlar varsa (*) ile baslayan bir dipnot ile yazilmalidir. Bu ekleme makale kabul edildikten sonra
gerceklestirilecektir. Yazar kimliklerinin tahmin edilmesine neden olabilecegi icin, yazarlarin makale goénderimi
sirasinda boyle bir dipnota yer vermemeleri gerekmektedir. Makale gelis, kabul, erken goriiniim ve basim tarihlerinin
eklenmesi ve makalenin APA6 referans verme stiline gére Tiirkce ve Ingilizce kaynak gésterimleri, kabul siireci
sonrasinda editorlerce yapilacaktir. Bu nedenle ilk asamada bu alanlarin sablondaki gibi birakilmasi gerekmektedir.

Calisma kabul edildikten sonra ¢alismanin yazar(lar)inin adi soyadi ortali, koyu, 11 punto, Cambria yaz1 tipinde,
soyadi biiylik harflerle ve ortalanmis olarak, yazar sayisi birden fazla ise yazarlar tarafindan belirlenen sirayla
yazilacaktir. Yazar(lar)in unvaniyla birlikte, ¢alistifi yerin acik adi, sehir-iilke bilgisi, e-posta adresi ve ORCID
numarasi, bashigin altindaki yazar ismi ya da isimleriyle eslestirilmis dipnotlarla (*) belirtilmeli ve makalenin ilk
sayfasinin altindaki dipnotta yer almalidir. Bu ekleme makale kabul edildikten sonra gergeklestirilecektir. Yazar
kimliklerinin tahmin edilmesine neden olabilecegi icin, yazarlarin makale gonderimi sirasinda bdyle bir dipnota yer
vermemeleri gerekmektedir.

Dipnotlar icin ek aciklama: Calisma herhangi bir bilimsel etkinlikte bildiri olarak sunulmus ise, makalenin basligina
dipnot simgesi (*) konularak, makalenin ilk sayfasinin altinda etkinligin adi, yeri ve tarihi belirtilmelidir. Calisma
herhangi bir arastirma kurumu ya da fonu tarafindan desteklenmis ise, makalenin bashgina dipnot simgesi (*)
konularak, destegi saglayan kurulusun adi, projenin numarasi ve tamamlandigi tarih ilk sayfanin altinda
belirtilmelidir. Calisma lisansiisti tezlerden iiretilmis ise, makalenin bashigina dipnot simgesi (*) konularak, tezin adj,
danismanin adi ve tamamlandigi tarih ilk sayfanin altinda belirtilmelidir. Dipnotlardaki tiim bilgiler Palatino Linotype
yazl tipinde, girintisiz ve 10 punto olmalidir.

2.2. TURKCE ve INGILIZCE KISA OZET

Calismalar Tiirkge ve Ingilizce dillerinde hazirlanip génderilebilir. Tiirkce hazirlanan her calismanin ilk sayfasinda
Tiirkce ve Ingilizce kisa 6zet bulunmalidir. Tiirkge kisa 6zet, Cambria yazi tipinde, 9 punto ve 200 sdzciigii gecmeyecek
sekilde tek siitun ve iki yana yash olarak sablonda belirtilen alana yazilmahdir. ingilizce kisa 6zet ise aym yazim
bicimiyle, en ¢ok 300 sézciik olacak sekilde hazirlanmahdir. ingilizce génderilen ¢alismalarda Tiirkce kisa 6zet
bulunma zorunlulugu yoktur. Kisa 6zet icinde kaynak verilmemelidir. Her kisa 6zetin altinda, calismay1 betimleyen 2-5
anahtar s6zciikk bulunmalidir.



3. BOLUMLER VE ALT BOLUMLER

Calismalarda ana béliim baslhiklar (birinci diizey basliklar) Arabik rakamlarla numaralandirilarak Cambria yazi
tipinde, 11 punto, koyu, sola yash ve tiimii biiylik harf biciminde yazilmalidir. Alt béliim bashklar (ikinci diizey
bashiklar) Cambria yazi tipinde, 11 punto, koyu, sola yasli, her sézciigiin ilk harfi biiyiik olarak yazilmalidir. Ugiincii
diizey bagsliklar ise Cambria, 11 punto, koyu, italik, sola yasli, yalnmzca ilk s6zciigiin ilk harfi biiyiik olacak bicimde
yazilmalhdir.

Metin i¢indeki paragraflar en az li¢ climleden olusmali ve paragraflar arasinda bir satir boslugu birakilmalidir. Ayni
sekilde basliklarin 6ncesinde ve sonrasinda da bir satir bosluk verilmelidir. Makalenin tamaminda girintiye yer
verilmemeli, paragraflar arasinda 6nce ve sonra aralik degerleri 0 olmalidir. Metin ici atiflarin yaziminda, tablolarda,
sekillerde ve kaynak¢a yaziminda APA 6 yazim stili kullanilmalidir.

Calismalarda ana boltimler sirasiyla;

e GIRIS

e YONTEM
- Evren ve 6rneklem/Calisma Grubu/Katilimcilar/Denekler (bunlardan sadece biri)
- Veri toplama yontem(ler)i/teknikleri/araglari
- Verilerin analizi

e BULGULAR

e TARTISMA, SONUC VE ONERILER

e KAYNAKLAR

gibi temel béliimlerinden olusmalidir. Bununla birlikte ¢alismalarda kullanilan yonteme goére yazarlar ilave bélim
veya alt boliimler olusturabilirler.

Ana metine “1. GIRIS” alt bashg yazilarak baslanmalidir. YONTEM, BULGULAR ve TARTISMA, SONUC VE ONERILER
boliimlerine yeni sayfadan baslanmamali, bir boliim bittikten sonra, aym sayfada digeri onu izlemelidir. Siklikla
kullanilan istatistiksel tekniklerin sunulmasinda APA 6 yazim stili temel alinarak, istatistisel degerlere ciimleler
icerisinde yer verilmelidir. Bununla birlikte, uygun yerlerde yazar(lar) tablolar ve sekillerden faydalanabilirler.
Makale metninin tamaminin yaziminda APA 6 yazim stili kullanilmalidir.

Tirkce makalelerde Tiirk Dil Kurumu’'nun sézliikleri ve yazim kilavuzu dikkate alinmali ve miimkiin oldugunca Tiirkce
sozciikler kullanilmalidir. Alana 6zgii yabanci dildeki kavramin/terimin Tiirk¢e karsiligi kullanilirken ilgili
kavramin/terimin ilk kullanildig1 yerde yabanci dildeki karsilig1 parantez icinde verilmelidir.

4., SEKILLER

Sekiller yazim alanindan tasmayacak sekilde makale icinde uygun goriilen yerlere ortal olacak sekilde yerlestirilebilir.
Ana metinden sekle atifta bulunulmali ve miimkiinse sekil agiklamalidir. Her bir seklin altinda Arabik rakamlarla
numaralandirilmis bir sekil baslig1 yerlestirilmeli, makale boyunca ayni numaralandirma devam etmeli ve APA 6
yazim stiline uygun olarak yazilmaldir. Sekil basliklari bi¢cim olarak Cambria yazi tipinde, 10 punto, sola yasli, yalnizca
ilk sozciigiin ilk harfi biiylik olacak sekilde yazilmalidir. Sekil bashginda kaynak kullanilmis ise parantez icinde kaynak
bilgisi eklenmelidir. Eger sekil icinde yazilar varsa, 9veya 10 punto olacak sekilde Cambria yaz1 tipiyle yazilabilir.

5. TABLOLAR

Tablolar sola dayali olacak sekilde ve tamaminda Cambria yaz1 tipi kullanilarak hazirlanmalidir. Tablo bashgi, 10
punto ile yazilmali, bashigin her kelimesinin sadece ilk harfi biiyiik olmali ve baslik, tablo sayisinin altinda verilmelidir.
Tablolarda APA 6 yazim stili kullanilmalidir. Tablolara metin iginde tablo sayisi belirtilerek atifta bulunulmali ve tablo
bittikten sonra yorumlanmalidir. Tablolar, metin icinde kullanildiklar1 yerde veya izleyen sayfada yer almaldur. ilgili
not ve kaynaklar, tablonun altinda, “Not:” veya “Kaynak:” ifadelerinden sonra belirtilebilir.



6. KAYNAKLARIN BELiRTiLMESi

Makalenin sonunda, varsa ek(ler)den dnce kaynaklar, APA 6 yazim stiline uygun olarak verilmelidir. Kaynaklarin
tamami, 10 punto ile ve her bir kaynagin arasinda 1 satir bosluk verilerek, Cambria yazi tipinde ve iki yana yasl, tek
satir araliginda, 6nce ve sonra paragraf degerleri 0 olacak sekilde, girintiye yer vermeden yazilmalidir. Kaynakcada
yer alan her kaynaga metin icinden atifta bulunuldugundan, yine ayn sekilde metin icinde kullanilan her bir kaynaga
da kaynakgada yer verildiginden emin olunmaldir.

7. EKLER

Yazar(lar) ihtiya¢ duyarlarsa kaynakcadan sonra ve genis 6zetten dnce, Ekler boliimii olusturabilirler. Bu kisimda
verilecek eklere makale icinden mutlaka atifta bulunulmalidir. Birden fazla ek kullanilacaksa numaralandirilabilir.
Yazarlarin eklere koyacaklar1 eklentilerin makale i¢inde verilmesi durumunda bitiinliigii bozacak bigimde olmasi
gerekmektedir. Makale i¢cinde tablo veya sekil ile verilebilecek unsurlara Ekler’de yer verilmemelidir.

8. GENIS OZET

Makalede varsa Ekler, yoksa Kaynakca kismindan sonra 750-1000 sézciik uzunlugunda genis ingilizce ézete yer
verilmelidir. Bu 6zet alt basliklar (Giris, Yontem gibi) icermeden, makalenin temel fikirlerinin tiimiinii kapsayacak
bicimde, paragraflar halinde olmalidir. Genis 6zette aynen alintiya yer verilmemelidir. Genis 6zette tablo veya sekil
kullanilmamaldir. Makalenin dili Tiirkce ise genis 6zet Ingilizce olmalidir. Ingilizce makalelerde ise Tiirkce genis 6zet
sunulma zorunlulugu yoktur, bu konudaki karar yazarlara birakilmistir. Genis 6zet, 10 punto biiyiikliigiinde, Cambria
yazi tipi kullanilarak hazirlanmis olmalidir.

9. MAKALE SABLONU

Bir makale ¢alismasiyla ilgili biitiin ayrintilara “Yazim Kurallari’nda burada belirtilmemis olabilir. Bicimlendirmeyle
ilgili daha ayrintili bilgi, dergiye yollanacak calismalar i¢in kullanilmasi gereken sablon dosyada bulunmaktadir.
Burada verilen bilgilerle sablon dosyadaki bilgilerin ¢elismesi durumunda sablon dosyasi temel alinmalidir.

Calismalarin derginin yazim kurallarina uygun hazirlanabilmesi icin sablon dosyanin kullanilmasi gerekmektedir
(Dosya-Tiirkge: Tiirkce Sablon). (Dosya-Ingilizce: Ingilizce Sablon). Eger yazim islemi baska bir dosyada yapilmigsa
ilgili dosyanin iceriginin sablon dosyaya aktarilmasi onerilmektedir. Sablona uygun olarak hazirlanmayan makaleler
sekil kontrolii asamasinda yazarlara iade edilecektir.

10. DUZELTME CiZELGESI

Makaleye iliskin diizeltme 6nerileri almis olan yazar(lar), hakem raporlari ile birlikte gonderilen “Diizeltme Cizelgesi”
lizerinde, her hakemin istemis oldugu diizeltme/degisiklik onerilerine dayali olarak yapilan islemi sayfa numarasi
belirterek cizelgede belirtmelidir.

H.U. Egitim Fakiiltesi Dergisi iletisim:

Hacettepe Universitesi, Egitim Fakiiltesi
06800, Beytepe- ANKARA/ TURKEY
E-posta: efdergi@hacettepe.edu.tr

Web: http://www.efdergi.hacettepe.edu.tr
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PUBLICATION POLICIES AND AUTHOR GUIDELINES

1. PUBLICATION POLICIES

Hacettepe University Journal of Education is an international, peer-reviewed journal that is published four times a
year (January, April, July, October) and publishes in accordance with the following principles:

1. In accordance with its publication policy, our journal includes original quantitative and qualitative research articles
in all areas of education.

2. The language of the journal is Turkish and English.

3. Articles that are submitted to the journal should not have been published elsewhere or submitted to another
journal for review. Hacettepe University Journal of Education claims all the rights of the articles that are accepted for
publication.

4. Articles to be submitted to the journal should only be uploaded to the account created in the "Manuscript Handling
System" at http://efdergi.hacettepe.edu.tr. Articles sent to Co-editors, Editorial Board members or journal contact e-
mail addresses are not considered as official submissions.

5. Articles submitted to the journal are first reviewed by the Assistant Editor of the journal. Then, the articles
prepared according to the journal template are sent to the Co-editors. The Co-Editors and the Editorial Board examine
the compliance with the journal’s publication principles and appropriate articles are assigned to field editors. Field
editors examine articles in terms of their contribution to the existing knowledge of the field and, if they deem
appropriate, they initiate the blind review process. The following points are taken into account during the preliminary
examination:

a) Compliance with publication ethics

b) Compliance with publication principles

c) Scientific originality and significance of the subject of the study
d) Contribution of the subject study to the field of education

e) Compliance with spelling rules and journal manuscript template

6. The studies that are found to be suitable as result of preliminary examinations are sent to the referees for scientific
evaluation through blind review. The Editors, Editorial Board and/or Co-editors decide whether the articles will be
published based on the reviewer reports. If deemed necessary, the works are sent back to the authors for review or
for proposed corrections in accordance with the criticisms and suggestions from the referees.

7. Only the Co-editors provide communication between the author(s) and the referees. In the evaluation of the articles
in the journal, a double-blind review system is strictly applied.

8. In order to publish accepted articles, a guarantee and liability form must be signed by the author(s) and submitted
to the journal. In addition, the author(s) are required to scan the article with a plagiarism control program and submit
the program output documenting that the plagiarism control program has a maximum similarity rate of 10%, together
with the guarantee and liability form.

9. Depending on the feedback from the reviewers and the decision of the co-editors, the first round of peer review
process of the articles is expected to take approximately 6-8 weeks. However, this period may vary from field to field.

The period may be extended if a need to replace a reviewer emerges.

10. The author (s) cannot make any changes on the accepted and finalized articles.
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11. The author(s) is responsible for the content of the published article (the accuracy of the references and citations,
the arguments and copyrighted tables, pictures and other images).

12. Articles that are given a doi number to be published in future issues are printed on the basis of the subjects and
fields of the articles, not on the order of the doi number or the date of acceptance. The articles to be published in
each issue are determined by the Co-editors considering the different fields of education.

13. No fee is paid to the author(s) and reviewers for the articles accepted for publication.

14. In accordance with the open access policy, the number of journals and articles are available on the journal's web
page and full texts can be accessed as a pdf file.

15. According to the index rules of ULAKBIM TR, the ORCID numbers of all the authors in the articles must be
submitted with the final form of the article. Authors whose ORCID number is missing are not given a doi number and
the article is not published as online first.

2. AUTHOR GUIDELINES
2.1. TITLE AND FOOTNOTES

The title of the article should be justified, 12 point, bold, Cambria font, maximum 15 words, and the first letter of each
word should be capitalized except for the conjunctions. In the articles written in Turkish, the English title of the article
should be written in the same format. If there are special cases related to the article, such as being produced from the
thesis, presented at a conference or produced within the scope of a project, it should be written with a footnote
starting with (*). This will be done after the article is accepted. Authors should not include such a footnote at the time
of submission, as this may lead to an estimate of their identity. Article arrival, acceptance, online first and publication
dates will be added and Turkish and English references will be revised according to the APA 6 conventions by the
editors after the acceptance process. Therefore, in the first stage, these fields should be left empty in the template.

After the acceptance of the study, the author (s) name of the study should be written in centered, bold, 11 point,
Cambria font, surname in capital letters and centered. If the number of authors is more than one, they will be written
in the order specified by the authors. Along with the title (s) of the author (s), full name of the place of work, city-
country information, e-mail address and ORCID number, should be indicated with footnotes (*) paired with the
author's name or names under the title and should be included in the footnote at the bottom of the first page of the
article. This addition will be done after the article is accepted. Authors should not include such a footnote at the time
of submission, as this may lead to an estimate of their identity.

Annotations for footnotes: If the study has been presented as a paper in any scientific activity, the footnote icon (*)
should be placed in the title of the article, and the name, place and date of the activity should be indicated at the
bottom of the first page of the article. If the study has been supported by any research institution or fund, the footnote
symbol (*) should be placed in the title of the article, and the name of the sponsor, the number of the project and the
date of completion should be indicated at the bottom of the first page. If the study has been produced from graduate
theses, then the title of the thesis, the name of the supervisor and the date of the completion should be placed at the
bottom of the first page by placing a footnote symbol (*) in the title of the article. All information in the footnotes
should be in Palatino Linotype font, non-typed and 10 font size.

2.2. TURKISH and ENGLISH ABSTACT

Studies can be prepared and sent in Turkish and English. The first page of each study prepared in Turkish should
contain an abstract in Turkish and English. The Turkish abstract should be written in Cambria font, 9 font size and
written in single column and justified in the field specified in the template, not exceeding 200 words. The English
abstract should be written in the same format, and should include up to 300 words. There is no obligation to include a
Turkish abstract in the studies written in English. References should not be cited in the abstract. Below each abstract,
there should be 2-5 keywords that describe the study.



3. SECTIONS AND SUBSECTIONS

Main section titles (first level titles) should be numbered with Arabic numerals and written in Cambria font, 11 font
size, bold, left justified and all must be in capital letters. Subheadings (second level headings) should be written in
Cambria font, 11 font size, bold, left justified, and the first letter of each word should be capitalized. The third level
headings should be written in Cambria, 11 font size, bold, italic, left justified and only the first letter of the first word
should be capitalized.

The paragraphs in the text should include at least three sentences and one line space should be left between the
paragraphs. Likewise, one line space should be given before and after the headings. There should be no indentation
throughout the article, and the spacing values before and after the paragraphs should be 0. APA 6 writing style should
be used for in-text citations, tables, figures and bibliography.

The main sections in the manuscript should be:

e INTRODUCTION

e METHOD
- Universe and sample / Working Group / Participants / Subjects (only one of them)
- Data collection method (s) / techniques / tools
- Analysis of data

e RESULTS

e DISCUSSION, CONCLUSIONS AND SUGGESTIONS

e REFERENCES

However, according to the methodology used in the studies, authors can create additional sections or sub-sections.

Main text should start with "1. INTRODUCTION". METHOD, FINDINGS AND DISCUSSION, CONCLUSION AND
SUGGESTION parts should not be started on a new page, but should be the subsequent part of the main text. In
presenting frequently used statistical techniques, statistical values should be included in the sentences based on APA 6
guidelines. Additionally, author (s) may make use of the tables and figures where appropriate. The whole manuscript
should be written according to APA 6 writing style.

In Turkish manuscripts, the dictionaries and spelling guidelines of Turkish Language Institution should be taken into
consideration and Turkish words should be used as much as possible. When using Turkish equivalent of a field-
specific concept/term in a foreign language, the foreign language equivalent of the relevant concept / term should be
given in parentheses in the first place.

4. FIGURES

Figures can be placed as centered, where appropriate, and they should not exceed the margins for written parts. In-
text references should be made to the figure and, where possible, the figure should be explained. A figure title with
Arabic numerals should be placed under each figure; the same numbering should continue throughout the article and
be written in accordance with the APA 6 writing style. Figure captions should be written in Cambria font style, 10 font
size, left-aligned, and the first letter of the first word should be capitalized. If a source is used in figure title, the source
information should be added in parentheses. If the figure includes text, it can be written in Cambria font style and
9/10 font size.

5. TABLES

Tables should be left aligned and all the text in the tables should be written in Cambria font style. The title of the table
should be in 10 font size and below the table number; and only the first letter of every word should be capitalized.
APA 6 writing style should be used for the tables. Tables should be cited by specifying the number of tables in the text
and they should be interpreted after the table. Tables should be placed in the text where they are used or on the
following page. Related notes and references can be indicated at the bottom of the table after the “Note:” or “Source:"
indicators.



6. REFERENCING

At the end of the article, references should be given according to APA 6 writing style before any appendices. All
references should be written by using Cambria font style, 10 font size, before and after the paragraph values of "0",
justified, single line spacing, with no indentation. There should be a single line spacing between each reference. It
should be ensured that each reference in the references part is referred from the text, and that every reference used in
the text is also included in the reference part.

7. APPENDICES

If the author(s) need it, they can create an appendices section after the bibliography and before the extended abstract.
The appendices to be given in this section must be cited within the article. If more than one appendix is used, it can be
numbered. The attachments to be included in the appendices should be in a way not to disrupt the integrity if they are
given in the article. The elements that can be given in tables or figures should not be included in the Appendices.

8. EXTENDED ABSTRACT

The manuscript should include an extended English abstract of 750-1000 words, after appendices if the article has, if
not, after the bibliography. This abstract should be in paragraphs, covering all the basic ideas of the article, without
subheadings (Introduction, Method etc.). Direct quotations should not be included in the extended abstract. The table
or figure should not be used in an extended abstract. If the article is in Turkish, the extended abstract should be in
English. In English articles, there is no obligation to present an extended abstract in Turkish, and the decision on this
issue is left to the authors. The abstract should be written in 10 font size, using Cambria font.

9. ARTICLE TEMPLATE

Not all details about an article work are specified here in the “Author Guidelines“. More information about formatting
is included in the template file, which should be used for studies to be submitted to the journal. If the information
given here contradicts the information in the template file, it should be based on the template file.

In order to prepare the works according to the spelling rules of the journal, the template file should be used (File-
Turkish: Turkish Template). (File-English: English Template). If writing is completed in another file, it is
recommended to transfer the contents of the file to the template file. Manuscripts that are not prepared in accordance
with the template will be returned to the authors during the stylistic control stage.

10. REVISION CHECKLIST

The author(s) who have received reviewer comments for the article should state the page number on the “Revision
Checklist” sent together with the reviewer reports, specifying the page number based on the change requested by each
reviewer.
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