-

sciences

education

Systematic Review

Digital Assessment in Technology-Enriched Education:
Thematic Review

AnZela Jurane-Brémane

check for
updates

Citation: Jurane-Brémane, A. Digital
Assessment in Technology-Enriched
Education: Thematic Review. Educ.
Sci. 2023, 13,522. https://doi.org/
10.3390/ educscil3050522

Academic Editor: Eleanor Dommett

Received: 8 April 2023
Revised: 17 May 2023
Accepted: 18 May 2023
Published: 20 May 2023

Copyright: © 2023 by the author.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Faculty of Society and Science, Vidzeme University of Applied Sciences, Césu Street 4, LV-4201 Valmiera, Latvia;
anzela jurane@va.lv

Abstract: Digital assessment has become relevant as part of the digital learning process, as technology
provides not only teaching and learning but also assessment, including productive feedback. With
the rapid development of educational technology and the expansion of related research, there is a
lack of research-based clarification of aspects of digital assessment without considering the impact of
temporary pandemic solutions. The purpose of this thematic review is to summarize key features
in studies over a specified period of time (2018-2021); consequently, it does not offer completely
new knowledge, but captures essential knowledge of the last few years before the pandemic to
avoid losing a significant aspect of digital assessment due to temporary pandemic solutions. The
review results in a description of digital assessment that includes its conditions, opportunities and
challenges, as well as other characteristics. The findings confirm the importance of digital assessment
in the modern educational process and will increase the understanding of digital assessment among
those involved in education (administrators, educators and researchers), inviting them to consider
possible pedagogical principles. Furthermore, these findings are now comparable to and should be
supplemented with post-pandemic insights and knowledge.

Keywords: digital assessment; education; feedback; thematic review

1. Introduction

The need for this publication is justified by the entry of technology into educational
processes, including assessment. In recent years, education has rapidly and permanently
incorporated technology [1-4]. Consequently, various technological solutions are also
involved in assessment [5,6]. As teaching and learning change and develop in a digital
direction, assessment is also becoming more digital, opening up new opportunities and also
creating new issues that need to be addressed, such as validity, reliability, transparency and
plagiarism [7]. Digital assessment and e-assessment are concepts that were chosen from
a fairly wide range of different terms (for example, online assessment, computer-aided
assessment and so on) used in research to denote an assessment process that uses different
types of technology. They are perceived as synonyms in this paper. The definition from
Appiah and van Tonder [8] (p. 1454), “e-assessment involves the use of any technological
device to create, deliver, store and/or report students” assessment marks and feedback”,
is accepted for the purposes of this review. Therefore, different degrees of use of digital
technologies are possible in order to achieve the pedagogical goal; for example, a complete
learning management system or only a few devices, applications and sites.

E-assessment can be provided through specific applications or by learning manage-
ment systems, and is becoming a daily necessity in the education process, especially in
higher education [9-11]. Dynamic assessment, a form of alternative assessment, is rec-
ognized as an effective method for enhancing students’ learning using technology [4].
Technology allows assessment to be smooth and ubiquitous, as it becomes an integral part
of any learning activity [12]. Nevertheless, it should be remembered that technology is
not a value in itself, and is only important in the process of learning and assessment if it is
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used to achieve pedagogical goals [13,14]. It is important to note that there are three main
aspects when choosing a technological application in educational contexts, i.e., context,
student needs and pedagogical considerations [15]. These aspects are also highlighted in
the data analysis of this study.

This section of the paper examines the involvement of learners and emphasizes the
importance of how learner participation and engagement is increasing in the technology-
enriched learning process [16-18]. The involvement of students in assessment is important
for a productive and efficient learning process [18,19]—not only as the recipients of assess-
ment, but also individually as an assessor of one’s own work and that of one’s colleagues
(peer assessment). Using technology has been shown to provide significant support and
offer a variety of solutions. One of the classic examples is the e-portfolio, which allows
for the accumulation of evidence of the learner’s knowledge and skills [20]. This can be
the basis for a student’s reflection and self-assessment, as well as a good opportunity for
discussion and peer assessment. The use of technology can ensure that assessment is par-
ticipatory and collaborative [21]. Students can benefit from online peer assessment, as well
as assessment, which benefits students cognitively and affectively [22,23]. Added to this,
on-site peer assessment, where comments are seen by other learners, can lead to productive
discussions on the learning outcome to be achieved [17], and online peer assessment can
support flipped learning activities [24]. This leads us to assume that technology contributes
to higher learning outcomes through better learner engagement.

This further raises questions about formative assessment feedback in digital formative
assessment, which will be discussed in the next section. It is important for the educator to
find the optimal way to provide feedback in order for it to achieve its goal of guiding further
learning [25]; for example, using digital textbooks [26]. Research in schools shows that
immediate detailed feedback best supports learning [27]. Digital feedback has a number
of benefits, such as timeliness, convenience, the ability to streamline the workload of the
educator and enabling immediate interaction with possibly a large number of learners [15].
Six conceptual metaphors about feedback in the online learning environment have been
defined: feedback is a treatment; a costly commodity; coaching; a command; a learner
tool; a dialogue. It is important for the educator to be aware which aspects of feedback
are intended to be implemented; for example, these could be addictive or empowering
feedback, powerful treatment or a dialogic process. Learners follow or use the feedback
information [28]. Publishing video, audio and other formats on the Internet allows for
the reception of feedback from a wide audience, including industry professionals [17].
Of course, it is important to consider whether such feedback is always objective and
pedagogically valuable. One of the definitions includes applying formative assessment
in online or blended learning situations where “the teacher and learners are separated by
time and/or space and where a substantial proportion of learning/teaching activities are
conducted through web-based ICT” [29] (p. 2337). Another definition outlines a broader
use of formative digital assessment, indicating that it evaluates academic achievement
during the learning process and depends on feedback [30]. It is digital technologies that
can help to enrich feedback and to provide adequate formative assessment, one of the most
important components of assessment.

Technologies are intended for objective summative assessment [31,32]. Research high-
lights concerns about digital summative assessment and authorship confidence in the
author of the performance. The exact design of multiple choice questions (MCQ) is widely
discussed in the literature regarding how to measure learners’ learning outcomes ade-
quately [33,34] in terms of both the knowledge and skills to be measured and the assurance
that these are being demonstrated by a particular student. Another important aspect of
online exams is to assure academic integrity by preventing cheating and unauthorized
assistance, which can be addressed in part through well-developed authentication and
various technological solutions [31,35,36]. P. Dawson defined e-cheating as “cheating that
uses or is enabled by digital technology” [36] (p. 4), where it is now possible to generate text
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using artificial intelligence. Authorship issues are also discussed in the studies analyzed in
depth further on.

As noted at the outset, there are different uses of the terms and a lack of a full analysis
and characterization of digital assessment. An inspection of the systematic reviews related
to e-assessment supported the assumption that the characteristics of digital assessment
have not been established at the moment [6,8,31,37,38]. More specific research concerning e-
assessment in all educational settings is needed as, in the next few years, digital assessment
can become an integral component of the educational process in all levels of education. It
is therefore essential to investigate the characteristics and potential of digital assessment
and, as gaps in this information have been identified, the present paper aims to analyze
the literature on digital assessment over a specific time period, retrospectively, with the
potential to compare these results with those of future research.

The research question was developed by using the question-formulating format SPICE
(Setting; Perspective; Interest, Phenomenon of; Comparison (if any); Evaluation) [39,40] and
was finally formulated into the question: what aspects include the characteristics of digital
assessment in the pre-pandemic period?

2. Method

The procedure used is as described in the PRISMA statement [41,42]. A study protocol
was developed for full-fledged research management. It recorded the research question,
eligibility (inclusion and exclusion) criteria, search strategy and a plan for data acquisition
and analysis. It was decided to use only publications about empirical studies on different
aspects of e-assessment, and not book chapters, in order to make the data more comparable.
Another basic inclusion criterion was the language of the publication; in this case, the
language was only English. The boundaries for the publication period to be reviewed were
set between 2018 and 2021 as a way of presenting a snapshot of the ongoing research and
facilitating the article selection process in a field that has a large body of work. An additional
exclusion criterion was publications related to the COVID-19 pandemic, which, of course,
marks a rapid development in the use of technology [43,44], but these describe largely
temporary solutions, as well as educators working digitally without proper training [45-47].
As this literature study was carried out as part of a larger project researching the current
situation in digital education, it is important to study the literature that does not reflect
the impact of this transient and temporary situation, where authors of such an article used
digital assessment even before the pandemic. In summary, inclusion criteria were: focus on
e-assessment/digital assessment; empirical study; and the time period between 2018 and
2021. The exclusion criteria were: languages other than English; book chapters; references
to COVID-19 specifically.

Three sources were used for the research. After consideration of different databases,
the main source was the Web of Science as it is one of the most important resources of
scientific literature. The searches were supplemented by publications selected from Google
Scholar, as well as publications known from authors’ recent research.

The electronic search strategy for the Web of Science database was developed in this
way: assessment AND learning (Author Keywords), and technology* (Author Keywords),
or e-assessment (Author Keywords), Not Covid* (All Fields). After a trial search, it was
concluded that digital* gives an overwhelming number of results. In addition, the trial
of the search strategy concluded that searches using Author Keywords provided more
accurate results in contrast to Abstract or Title. The Google Scholar advanced search
function has a different search query dialog box. In the line ‘with all words’, the words
‘assessment, learning” were included, in the line ‘with the exact phrase’, ‘e-assessment” was
added, in the line “‘without words’, ‘Covid’ was included and the search was focused on the
titles of the publications chosen. Iterative pilot searches helped to define the most relevant
keywords that offer results relevant to the research focus.
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Due to the relatively small number of publications analyzed, the data were collected
and processed in Google Docs Sheets. A qualitative evidence synthesis approach was used
for data analysis [40].

In this study, the risk of bias was mitigated by strict compliance with the inclu-
sion/exclusion criteria and by a well-defined category for thematic coding. The key words
chosen did not result in the exclusion of publications with a negative attitude toward
digital assessment.

3. Results of Research Strategy

A total of 152 sources were selected using the search strategy described above, and
6 sources were added from the recently read sources (see Figure 1). Consequently, a total
of 158 publications were originally obtained. The next step, according to the PRISMA
settings, was to eliminate duplicates. A total of 153 publications remained after this action.
Subsequently, the publications were selected according to the inclusion/exclusion criteria
by carefully examining the publications by their titles and abstracts. This reduced the
number of publications to 83. Afterwards, the full texts were read and the inclusion and
exclusion criteria were repeated. A total of 26 publications were declared inappropriate.
When the data needed for the analysis began to be obtained, a further 30 publications
were discarded because digital assessment was not characterized in any way. As a result,
27 publications were included for complete analysis.

Web of Science Google Scholar Other resources
2018-2021 2018-2021 2018-2021
101 Citation(s) 51 Citation(s) 6 Citation(s)

153 Non-Duplicate

Citations Screened

70 Articles Excluded
After Title/Abstract Screen

Inclusion/Exclusion

Criteria Applied

y

83 Articles Retrieved

26 Articles Excluded 30 Articles Excluded
After Full Text Screen During Data Extraction

Inclusion/Exclusion

Criteria Applied

27 Articles Included

Figure 1. PRISMA flow diagram of study selection.

Table 1 summarizes the general characteristics of the publications, which provide main
information and data collection methods, as well as technologies involved in the research
and the research units, closing with the research theme. These characteristics were selected
as it was concluded that they most accurately describe the selected publications [48].
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Table 1. General characteristics of publications.

First Author Year Country Method Technology Research units Theme
. Survey; pre-test; Moodle, Samsung E-assessment tools: virtual
Al-Azawei 2019 Iraq post-test GEAR VR 32 students reality and Moodle quiz
E-assessment with multiple
Babo 2018 Portugal Focus groups Moodle 4 lecturers . .
choice questions
WebPA, TeamMates,
Portugal, L. InteDash-board Self and peer e-assessment:
Babo 2021 Finland Description Workshop, PeerMark, 5 researchers software usability
iPeer
Babo 2020 Pgrtugal, . Surv.ey; Moodle 815 students E._ assessment Wlth.
Finland interviews multiple-choice questions
Bahati 2019 Sweden Survey Moodle 108 students Formative e-assessment
strategies
Barana 2020 Ttaly Survey Interactive White 278 students Automatic formative
Board assessment
Cramp 2019 Australia Reflections UniSA Online 9 study courses In}plgn?entatlon .Of remotely
invigilated online exams
Danniels 2020 Canada O.bservghons; NA 20 kindergarten Classroom assessment in
interviews classes play-based kindergarten
Moodle, Camtasia, .
Deelay 2018 UK F(?cus sroups; Echo360, Google 20 students Techno.l ogy to facilitate
interviews effective assessment
Glass
Survey; Effectiveness of
Ghilay 2019 Israel document Moodle >76 students computer-assisted
analysis assessment
. Algeria, Pre-test;
Ghouali 2021 . Moodle 42 students Moodle-based assessment
Spain post-test
L Aligning e-assessment to
Guerr?ro- 2018 Spain ReﬂeF ton; NA 1 study course competences and learning
Roldan description o
activities
Spain, .
Guerrero- 2019 Bulgaria, Survey TeSLA 735 students Authentication and
Roldan authorship checking system
Turkey
Kocdar 2018 Turkey, Survey TeSLA 952 students Cheating and plagiarism in
Bulgaria e-assessment
Lajane 2020 Marocco Interviews Chamilo 10 teachers, 58 Formative e-assessment
students
Mahmood 2020 USA Survey NA 130 students fmpact of e-assessment on
learning
Interviews; 9 students; 13
Makokotle-la 2020 South Africa document NA : Use of an e-portfolio
- e-portfolio
analysis
Martinez 2020 Spain Survey Moodle 316 students . E-self-assessment as
improver of performance
McCallum 2020 UK Survey Moodle 245 students Effectiveness of formative
e-assessment
Electronic Academics’ conceptions of
Mimirinis 2018 UK Interviews management of 21 academic cadenies Concepuons o
e-assessment
assessment
Moccozet 2019 Switzerland Mixed BI‘]I.Ig your own NA Framework for summative
device approach e-assessment
Peytcheva- . Survey; 285 students, Prevention of cheating and
Forsyth 2018 Bulgaria interviews TeSLA 100 staff plagiarism
obgzl:‘:aet}i,c;)n' 274 students, Two technology-enhanced
Poth 2018 Canada document ! Moodle 175 observati-ons, formative assessment

analysis

26 summaries

classroom strategies
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Table 1. Cont.

First Author Year Country Method Technology Research units Theme
Swart 2021 South Africa Interviews ODeL NA Alternative assessment and
technology
Weir 2021 UK Case stgdy; Dewis 123 students E-assessment of statistics
reflection
data from .
Wong 2020 Malaysia e-learning Elearn 41 student Effecjc iveness of the
formative e-assessment
system
Wu 2021 Russia, China 922 from ASPNET 50 students An intelligent computer
system system for assessment

In the initial stage of data processing, text fragments were selected that included
something descriptive about digital assessment.

Then, data were reduced to phrases, coded and divided into three main categories:
conditions and suggestions, opportunities, challenges. Data that included information
on potential directions for further research and other important reflections were selected
separately and analyzed separately. The next step was to code the data characterizing the
digital assessment. Coding was a pre-determined process utilizing a deductive approach
where pre-defined categories were used. The codes were then grouped into thematic
groups (see Table 2). In the table, they were arranged alphabetically, with no intention of
determining significance or any other ranking.

Table 2. Data codes and thematic groups.
Categories Thematic Groups Codes
Application of assessment to guide student learning; self-assessment

Conditions and
suggestions

authentic; consistent; transparent; practicable; combination of different
methods; focus on higher-order skills; to ensure academic integrity;
Assessment features algorithm-based; open answers; immediate feedback; interactive feedback;
contextualized; fit for purposes; student-centered pedagogy; available for a
long time; feedback-rich; repeated

training and resources; avoidance of resistance to change; commitment of all
Operating conditions involved; adequate guidance (learnability); availability; constant practice and
use; student-generated questions

support for achievement; detect plagiarism; to ensure fairness; quality of
Role of educator questions; to explain assessment; to be flexible and open; to ensure usefulness
of feedback

administrative transactions; to ensure authorship and authentication;
Technologies collecting results; safe user data; to provide examination; secure web browser;
clear navigation; error recognition; user satisfaction; hybrid technologies

Opportunities

innovative and powerful; flexible, efficient and convenient; accessible and

General characteristics flexible

training before summative; increasing feedback; increasing objectivity,
consistency and fairness; temporal and spatial flexibility; meta-cognitive
processes; responsibility for own learning; to develop critical thinking and the
capacity for analysis; immediate feedback (timely); flexibility in time and
Specific benefits place; academic integrity; students’ learning benefits; makes writing easier;
access for students with disabilities; encouraging high-order thinking;
improving student performance; individualization; student self-assessment
and evaluation; more engagement; collaborative learning from peer
assessment; skills that enrich learning; detailed feedback

Development of technological competencies; personal development and
growth; faster process; storage and sharing of assessment data; processing and

Specific benefits for educators application of assessment data; decreasing cost; increasing efficiency;

facilitating design, submission and correction of tests; functionality of the
tests; managing and streamlining the assessment process
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Table 2. Cont.

Categories

Thematic Groups Codes

Challenges

to ensure digital pedagogy; implementation for high-stake examination; more
time for creating tasks; to detect impersonation, contract cheating and
plagiarism; to detect the possibility of ‘hidden” usage of additional materials;
For educators students’ resistance to using technology; privacy and data security; the time
required to prepare the exam; avoidance of memorization; to test conceptual
understanding; to assess complex, open-ended work; limitations of automated
marking; limited ability to recognize the correct input

e-assessments for high-stake examinations; costs (software, hardware); lack of
an institutional platform; Wi-Fi network; training in innovative approaches
integrating ICT; the diversity of tasks required from teachers; the poor ICT
infrastructure

For institution

For students test completion time

lack of computer skills; connectivity and support; lack of technical support;

For students and educators inadequate training; technology experience; lack of comfort

Initially, there were four categories, but after coding and division into thematic groups,
it was decided to add the category ‘suggestions’ to the category ‘conditions’. The decision
was taken because the suggestions basically set the conditions for digital assessment.
Another reason was that there were relatively few suggestions, and thus it was not possible
to set up thematic groups.

4. Findings and Discussion

The findings will first be discussed under three categories, followed by data that
remained outside of the categories. However, it is important to look at them in the context
of this study, as they relate to future perspectives and some important remarks. At the end
of each chapter, the possible application or contribution of the findings is highlighted.

4.1. Conditions and Suggestions

The data relevant to the conditions and suggestions describe what is needed for the
e-assessment process, as well as recommendations for when to use it. It should be noted
that the application of digital assessment is appropriate for student-centered education
and self-directed learning, as e-assessment is recommended for self-assessment and to
effectively guide student learning [49,50]. These are interrelated concepts that focus on
student participation and engagement in learning [18].

In turn, e-assessment components dictate what this assessment should look like.
Table 2 lists seventeen such features. Three of them are related to feedback, which is under-
standable because, in the literature on e-assessment, feedback is specifically emphasized
as a benefit [15]. Barana and Marchisio name five automatic assessment system features,
two of which are related to feedback: availability, algorithm-based questions and answers,
immediate feedback, interactive feedback and contextualization [51]. An important aspect
of e-assessment is operating conditions. The most important indicated are training and
resources [52] and learnability, availability and constant practice and use [51,53]. Resistance
to change (which can also be included in challenges) is mentioned as a negative personal
obstacle that may affect the use of e-assessment [52]. It is therefore necessary to determine
how to eliminate this disruptive factor in order to implement e-assessment. This is why the
avoidance of resistance to change is in the ‘operating conditions’ line.

Of course, the operating conditions include the commitment of involved stakeholders,
as well as the participation of students; for example, in the preparation of questions [54,55].
Undoubtedly, the educator has an important role to play in providing the conditions for
e-assessment. The educator is the one who provides quality questions and support for
achievement [56,57], as well as explaining the assessment process [58]. Important conditions
provided by the educator are detecting plagiarism and ensuring fairness [56,59]. Recalling
the importance of feedback, the educator should provide useful feedback [58]. This review
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of the literature indicates the qualities necessary for an educator, i.e., to be flexible and
open [60]. First of all, educators provide the process itself, administrative transactions and
examinations [56], which include ensuring authorship and authentication; collecting results;
and maintaining safe user data [54,59,61]. Regarding the security conditions, it is worth
mentioning secure web browser availability and error recognition [53,61]. From the point
of view of the user of e-assessment technologies, clear navigation and user satisfaction are
essential. In addition, hybrid technologies are recommended [55,61]. The above-mentioned
set of conditions and suggestions can help to provide a productive application of digital
assessment in different levels of an education system. These findings are an important
contribution to the stakeholders’ understanding of the process and for planning the further
development of educational processes.

4.2. Conditions and Suggestions

For a full-fledged explanation of the characteristics of digital assessment, it is nec-
essary to evaluate the opportunities that it provides. Below, general characteristics will
be indicated initially, then specific benefits will be focused on and, in closing, the specific
benefits for educators will be focused on. First, e-assessment is described as an innovative
and powerful tool in education [59,62]. This can be explained by society’s focus on tech-
nological development and digital transformation [1,63] as this is where most innovation
is taking place, including virtual education [4,64]. Of course, in order to be innovative
and powerful, technologies must provide an efficient, flexible and also convenient assess-
ment process [49,50,56,62,65]. In conclusion, it should be emphasized that technology in
assessment can increase the accessibility for different students, which makes it a beneficial
alternative to traditional assessment [54,56].

The specific benefits described highlight in more detail the advantageous character-
istics of digital assessment. It is important to ascertain that e-assessment is convenient
and useful to use as a training strategy before taking part in summative assessment, thus
improving the learner performance [49,53,54,62,65-68]. The next set of benefits includes
opportunities for different assessment formats: individualization; student self-assessment
and evaluation and collaborative learning from peer assessment [49,53-55,66,67]. The
positive impact of e-assessment on learning and meta-cognitive processes is also indi-
cated, including the development of critical thinking, the capacity for analysis and the
encouragement of high-order thinking and skills that enrich learning. As a result, there
are several benefits for learning [54,56,58,66,69]. Feedback is also one of the benefits of
e-assessment, as it has the effect of increasing and detailing knowledge, and technology
makes it immediate [49,52,54,62,68]. An important aspect is also the possibility of increasing
objectivity, consistency and fairness, as well as academic integrity [53,56,62,66,70], because
technologies can provide tools for standardization, automatization, authentication and
authorization. Other advantages of e-assessment, related to the above, are temporal and
spatial flexibility, access for students with disabilities and more engagement [55,66,71],
which are very important in the learning process.

Benefits that are specifically revealed to educators must be allocated separately. Some
of the benefits are formulated as opportunities for growth, such as the development of tech-
nological competencies, and personal development and growth [56,72]. The next group of
benefits refers to the e-assessment process itself, as it produces faster actions, increases effi-
ciency and improves the management and streamlining of the assessment process [3,56,67].
The creation of a digital assessment also benefits participants because technologies fa-
cilitate the design, submission and correction of tests, as well as the functionality of the
tests [49,56,66,68,71,73]. The processing and application, storage and sharing of assessment
data are important benefits for educators [49,56,67,68], as well as for institutions, which
benefit from cost reductions [3,54]. Educators are better motivated for digital assessment
when they know what opportunities are available. This list of opportunities can be used as
a motivational tool in educational institutions.
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4.3. Challenges

What follows outlines the challenges faced when fully describing the characteristics
of digital assessment. In this category, thematic groups were formed according to the
stakeholders involved (educators, students and institutions). In addition, the group of chal-
lenges related to both educators and students was revealed. It is important to start with the
challenges that are related to the activities of an educator. The most important factor is en-
suring effective digital pedagogy in the sense that the pedagogical objectives of assessment
are met [62,72,74]. This challenge is compounded by limitations related to different types
of study results, the first being the implementation of a high-stake examination [54]. When
preparing the assignments and examinations, the pedagogical aim of educators is to avoid
a strong reliance on memorization, instead testing conceptual understanding. Assessing
complex, open-ended work is a serious challenge [52-54,65,66,70,75]. The next important
aspect is the fairness and reliability of the assessment, which is related to unwanted activi-
ties such as impersonation, contract cheating and plagiarism; the possibility of the ‘hidden’
usage of additional materials; and privacy and data security [54,56,59,60,71,73]. Different
technological limitations are also a challenge for the educators. It is worth mentioning the
limitations of automated marking and the limited ability to recognize correct input, as well
as students’ resistance to using technology [51,54,58,59,68]. This, of course, requires an
additional contribution of work and time to overcome these challenges.

Understanding the challenges that educational institutions face is important when
providing digital assessment. Of course, it is the institutions that must ensure satisfactory
e-assessments for high-stake examinations [54]. Technological preparedness is required
for them as it is for any digital assessment. This involves costs for the provision and
maintenance of ICT infrastructure (software, hardware, Wi-Fi network) mainly to create
an institutional platform [3,54,61,65]. However, it is reasonable to suggest that, in the long
term, the digitization of the educational process, including assessment, is still a cost-saving
result [54]. In addition to the technological challenges, institutions also have a human
resources challenge because training in innovative approaches integrating ICT is needed,
but this is not always simply due to the diversity of tasks required from educators [52,62].
Educational institutions may need to review the workload distribution of educators.

The test completion time was mentioned as a challenge for students [57]. This can
be complicated by challenges that apply to both the student and the educator. There
are a variety of limitations related to the challenges of digital assessment, i.e., a lack of
computer skills and technical support; lack of comfort concerning the assessment process;
inadequate training; need for connectivity and support; and limited technology expe-
rience [52,61,65,71-74]. It is important to be aware of these challenges in order to plan
resources for possible solutions. With regard to the application of the opportunities, the
solution may be found by the individual educator, whereas, for others, it could be the task
of the institution, namely workload planning and digital skills training for educators, as
well as obtaining software resources.

4.4. Future Studies and Significant Notes

The in-depth analysis of the selected studies also focused on indications for possible
future studies, and significant notes were made. Recommendations for future research
can be divided into two groups: those related to the general theme and those targeted
at specific nuances. One recommendation is to compare digital assessment with tradi-
tional paper-based tools regarding different aspects: improvement in the student learning
outcome; academic integrity [71]; and students’ opinions on the development of skills
and competencies [3]. It should be noted that several studies recommend focusing the
research on finding out the opinion of learners: how students view their progress with
formative digital assessment; students’” expectations on the nature and quality of digital
feedback information [68]; learners’ satisfaction with digital formative assessment and
diversifying the scope and research instruments [55]. The literature indicates that stud-
ies are encouraging research on formative digital assessment. The information above is
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accompanied by a recommendation to study the time required to spend on developing
and responding to digital formative assessments [68] and the issue of digital technology
support for deep learning in the context of formative assessment [52]. The need for a study
on the acceptance of digital assessment in relation to the cultural differences dimension is
also highlighted [53], as well as an investigation into the issues of cheating and plagiarism,
and supplementing quantitative data with qualitative data [60]. The group of specific
recommendations includes directions for studies on portfolio creation as a type of digital
formative assessment [72], specific Moodle options for digital assessment [65] and various
formative assessment exercises [68]. A rather extensive field of work for researchers is
introduced by these recommendations.

The notes documented in the data address four important aspects of digital assess-
ment. One of them is the significance of authentication and authorship-checking tech-
nologies [54,71], which is also reflected in the characteristics of the conditions for digital
assessment. The usefulness of Moodle’s various technological capabilities is positively
highlighted [49]. Attention is being paid to grading in group work [51], i.e., the topic of
fairness in any assessment rather than only in digital assessment. It should be mentioned
in conclusion that there is value in using an e-self-assessment tool in learning [66], where
the technology makes this process easy and accessible. These findings emphasize the
importance of learning management systems in digital assessment. These systems must
include both the possibility of various types of assignments and ensure academic honesty.
The second important idea is related to the assessment literacy of educators, which is an
important necessary competence in the educational process.

5. Conclusions and Limitations

The purpose of any literature review is to summarize and analyze the research into
a concept or current issue in the scientific literature. This paper investigated the digital
assessment literature in recent years. Conditions and suggestions for digital assessment,
opportunities and challenges were the three main categories that digital assessment was
created to address. The evidence from this study leads to the conclusion that digital
assessment can be an effective and full-fledged component of the learning process. It should
be emphasized that this paper is an analytical summary of previously studied concepts
that do not qualify for astonishing findings. Thus, thus study is important for researchers
in the development of further research and for both practitioners and teachers of educators.
Answering this paper’s research question, the most important digital characterization
includes the following aspects:

The development of digital skills (for the educator and learner);

The meaningful selection of appropriate technologies with clear assessment criteria;
The guidance of student learning and formative training before summative assessment
(applying self-assessment);

The assessment of knowledge and skills at different levels;

Useful and timely feedback for educators and learners;

Availability and individualization;

Ensuring academic integrity.

It is expected that further research will confirm these findings. Future work should
focus on enhancing the quality of digital assessment as it is important to define pedagogical
principles for the implementation of digital assessment.

This work clearly has some limitations. First, a period of only four years was chosen
to review the current literature on what are rapidly changing technologies. One has to
consider that it is possible that research before 2018 revealed important characteristics
of digital assessment. The second limitation relates to the exclusion of COVID-19 topics,
which also may have provided valuable information. As explained above, this literature
review was designed to identify and avoid the conditions created by temporary situations.
This should constitute a separate and extensive systematic review to evaluate the benefits
of developed practices in remote learning. We can now be confident that the pandemic is
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over; therefore, this study is a good basis for comparing and evaluating what it is worth
keeping from the temporary situation. Another step for future research is to investigate
the impact of artificial intelligence in assessment. This forces a rethinking of the type of
assignment so that the assessment is authentic.
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