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ATICLE INFO ABSTRACT

Article history: In the ever-evolving landscape of education, the seamless integration of technology
Received 17 February 2024 into authentic assessment practices has become a transformative force, reshaping how
Received in revised form 22 April 2024 students are both evaluated and engaged. Authentic assessment, characterized by its
Accepted 4 October 2024 emphasis on the real-world application of knowledge and skills, has gained prominence

Available online 31 December 2024 for its ability to gauge students' comprehension and foster deeper learning

experiences. As technology continues to infiltrate the educational field, a pressing need
arises to assess the effectiveness of these digital tools in promoting genuine
understanding and critical thinking among students. This structured review of the
PRISMA approach was applied to find the primary data based on keywords such as
Technology, Science, and Authentic Assessment. Based on advanced searching on
SCOPUS and Web of Science, we found (n=55). Expert scholar decided to develop 3
themes, which are (1) Online Assessment and Technology- Enhanced Learning, (2)
Educational Practices and Student Engagement, and (3) Assessment and Curriculum
Development. The findings underscore technology's immense potential in elevating
authentic assessments for students, offering new avenues for engagement and skill
development. It is evident that when wielded thoughtfully and integrated into
pedagogy, technology can empower young learners to explore, inquire, and excel in

Keywords: the fascinating world of education. This study not only bridges existing gaps in the
literature but also serves as a valuable resource for educators and policymakers alike,

Technology; Science; Authentic providing insights into harnessing technology's power to enhance authentic

assessment; Review; SLR assessment practices and, consequently, the overall educational experience.

1. Introduction

In recent years, the integration of technology in education has become a topic of great interest
and debate. Technology should no longer be new to us as we enter the fourth industrial revolution.
With the rapid advancements in technology, educators have recognized the potential of utilizing
digital tools to enhance teaching and learning experiences, a perspective supported by Baidoo et al.,
[1]. This is particularly true in various fields of education, where technology can provide students
with authentic assessment opportunities. Authentic assessment refers to the evaluation of a
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student's knowledge and skills in a real-world context, allowing them to demonstrate their
understanding through practical application, as discussed in the works of Varioni et al., [3] and Hains-
Wesson et al., [4]. Unlike traditional assessment forms, such as standardized tests and multiple-
choice exams, authentic assessment promotes critical thinking, problem-solving, and creativity, as
highlighted by Saher et al., [4]. By incorporating technology into the assessment process, educators
can design engaging and interactive activities that mirror the real-world applications of scientific
concepts, a methodology supported by Lowell et al., [6], and Yu et al., [7]. This approach aligns with
the 21st-century skills important in the digital era, such as critical thinking, problem-solving,
communication, and collaboration, as emphasized by Fadhlilah et al., [7].

Furthermore, the use of technology in assessment can provide immediate feedback to students,
allowing them to track their progress and make necessary adjustments to their learning strategies,
as observed by Pu et al., [8]. However, educators need to possess the necessary digital literacy skills
to effectively implement technology-based assessments, a necessity underscored by Alhejaili [9].
Additionally, technology integration in education can be hindered by factors such as the
inaccessibility of computer-based technology tools and teachers' anxiety toward computers, as
pointed out by Niaz et al, [10]. Despite these challenges, the use of technology in authentic
assessment holds significant advantages, offering a more comprehensive and accurate evaluation of
a student's understanding and abilities, according to Jopp [12] and Sumardi et al., [13]. Therefore, it
is essential to explore how technology can be effectively utilized to enhance student assessment
practices. This structured review focuses on enhancing the integration of technology into authentic
assessment. Through the utilization of digital tools, educators can design tasks that necessitate
students to apply their knowledge in solving real-world problems, conducting experiments, and
analysing data, a method supported by Abdurrahman et al., [14] and Kassymova et al., [15].

In conclusion, the integration of technology in authentic assessment offers significant potential
for enhancing students' learning experiences. By utilizing digital tools, educators can design
assessments that simulate real-world applications, promote critical thinking, and foster collaboration
among students. However, careful consideration of the challenges and limitations is necessary for
successful implementation. This structured review aims to explore the various ways in which
technology can be applied in authentic assessment, ultimately contributing to the advancement of
education practices.

2. Literature Review

Previous studies by Gikandi [15] have reported incorporating online formative assessment into
the Community of Inquiry framework, with a focus on teaching presence, exemplifies the core
elements of formative assessment, including authentic tasks, distinct learning objectives, formative
feedback, and systematic documentation of learning evidence. Rensburg et al., [16] highlight digital
creativity as a crucial skill for graduates. They outline an authentic assessment framework, evaluating
outcomes and students' experiences, offering insights for other academic disciplines. Similarly,
research findings by Romero-lvanova et al., [17] point toward the importance of digital storytelling
in classrooms as a literacy practice, highlighting the voices and experiences of students. The approach
allows educators to share diverse teaching experiences and perspectives while utilizing peer reviews
as authentic assessments. This innovative approach fosters rapport and connection within the
classroom. Another study by Sargent and Lynch [18] explores the use of democratic practices and
video narratives in higher education and physical education to improve assessment authenticity. It
demonstrates that these methods enhance self-awareness, elicit emotions, encourage performance,
and create inclusive learning environments.
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Recent research by Hashim et al., [19], has explored the effectiveness of innovative instructional
strategies in enhancing student learning and achievement across various disciplines. One notable
study developed BioBoard-G, an educational board game aimed at secondary biology students, to
improve their understanding of cell division topics. The findings revealed that the board game's
superior efficacy in facilitating biology learning. Complementing these findings, another study by
Giddens et al., [20], and EImi Sharlina et al., [21] utilized a virtual community platform to offer an
online course for nursing and health sciences students. This course, emphasizing narrative pedagogy,
student-centred learning, and real-world application, aligns with the principles of authentic
assessment. Similarly, Thompson et al., [22], replaced traditional field excursions with a "virtual
watershed," leveraging advanced technology to foster online innovation in water education. Their
comprehensive approach, integrating course organization, content distribution, active learning, and
authentic evaluation, further supports the utility of digital platforms in enhancing student
engagement and participation. Collectively, these studies highlight the potential of gamified learning
tools and virtual platforms in not only improving academic achievement but also in offering practical,
real-world applications, thereby offering valuable insights for educational practice and the
implementation of authentic assessment strategies.

These studies and perspectives highlight the evolving landscape of higher education assessment.
As discussed by Mudau [23], E-portfolio assessment offers students a constructivist learning
experience but presents challenges for instructors. In order to overcome these challenges, training
workshops and a structured e-portfolio assessment framework are recommended to facilitate
successful implementation and enhance student engagement. Ibarra-Saiz [24] emphasized the
importance of aligning assessment with current trends and principles, advocating for a balance
between technology and traditional methods. They suggest incorporating social justice,
sustainability, and authentic tasks into assessment practices can promote feedback and active
student participation while nurturing evaluative judgement for responsible educators. The impact of
the COVID-19 pandemic on assessment is explored by Mate and Weidenhofer [25], who focused on
the need to reconsider assessment purposes in higher education. They emphasize practical strategies
for authentic online assessment while maintaining standards and accountability. Online multiple-
choice assessments are noted for their rigor and efficiency in providing rapid feedback. In a different
context, Fuentes-Nieto et al., [26] investigated the use of authentic assessment and transformative
assessment in high school physical education classes in Spain, finding that students valued self-
assessment and peer-assessment processes in creating video tutorials. Similarly, Koretsky et al., [27]
reimagine assessment by integrating authentic computer-based assessment into large engineering
classes to align with real-world practices, through the note that decision-making performances didn’t
correlate with traditional assessment. Jopp [11] underscores the significant growth of authentic
assessment in higher education, driven by industrial and regulatory needs, with the potential to
enhance student's learning outcomes and employability skills while reducing plagiarism. However,
designing and implementing authentic assessments present substantial challenges. In synthesis,
these studies and perspectives collectively emphasize the evolving nature of assessment in higher
education, with technology integration, authenticity, and adaptability as key themes, while
acknowledging the persistent challenges and the potential for transformative changes in assessment
practices.

Figure 1 presents the holistic view extracted from the themes gathered through research
conducted by McDermott et al., [28] on authenticity in assessment. This view is grounded in the
degree of alignment between the course contents and the assessment procedures used. The
comments made by the respondents suggested that a baseline for authenticity was to have a strong
match between the course contents and how students are assessed, which then makes the
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assessment fair. Furthermore, the respondents suggest that the practical application of student skills
and knowledge is possible when it is grounded in the module learning outcomes. At the same time,
the application can also go beyond the course setting to increase correspondence with the real world.

The current study is important because few studies provide a comprehensive picture of how
technology is incorporated into authentic assessment in education. Moreover, the existing
systematic review literature on the topic refrains from delving deeply into the review methodologies'
specifics. This addresses keyword research, article screening, and article eligibility. Furthermore,
because of this situation, potential researchers were unable to approve the interpretation, evaluate
the number of data, or renew the investigation. The significance of this study lies in its ability to
provide researchers with peer assessments of the literature, which facilitates their understanding of
the difficult integration of technology in authentic assessment issues that require governmental and
scholarly attention. The primary research questions the current systematic analysis was created to
explore is how using technology in authentic assessment could enhance students' learning. The
inquiry's primary focus was on the feasibility of implementing authentic evaluation, including its
benefits and challenges. This section also covers a comprehensive analysis of the role of technology
in authentic assessment. However, the next part elaborates on the approach to address the research
issue presented in this work. The necessary research on the integration of technology in authentic
assessment scenarios is then found, selected, and assessed in the third segment, which undertakes
a methodical examination and analysis of the scientific literature. Finally, the section highlights the
awareness of potential researchers on the issues raised and discusses the essential activities to take.
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Fig. 1. Levels of Authenticity and Associated Challenges [28]
3. Material and Methods

Globally, much recent research on systematic assessments has been conducted. The necessity of
a comprehensive study of technology integration in authentic assessment is covered in this section.
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On the other hand, the methodology employed to address the research questions raised by the
present study is presented in the ensuing section. There will be three components to this review:

i.  Technology-Enhanced Learning and Online Assessment

ii.  Curriculum Development and Assessment

iii.  Curriculum Development and Assessment. Aside from the secondary goal, the difficulties

and benefits.

The material is then methodically reviewed and synthesized in this section to identify, pick, and
evaluate technology's crucial role in accurate assessment. In this investigation, the pre-recording
systematic reviews and meta-analysis (PRISMA) approach a published method for carrying out a
systematic literature review is employed. Publication rules are typically required to help writers
evaluate and review the rigor and accuracy of a review with pertinent and essential facts. The
Randomised Studies Evaluations Survey is another important tool that PRISMA emphasizes, and it
can play a significant role in systematic analysis reports for various research types as shown in Figure

2 below [29].
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Fig. 2. Flow diagram of the proposed searching study [29]
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Due to their robustness, two important databases Web of Science (WoS) and Scopus were utilized
as instruments to assess the research's approach. It included a number of studies, including ones on
e-learning. But no database is flawless and comprehensive, just as WoS and Scopus [30-32].
Furthermore, an outline of the four important subsections identification, screening, eligibility, and
data abstraction is given in this section.

3.1 Identification

The systematic review process for this report involves three main phases: keyword recognition,
searching for related terms, and creating search strings on Scopus and WoS as mentioned in Table 1
databases. After identifying relevant keywords, the research successfully retrieved 230 papers from
both databases in the first step of the review process.

Table 1
The search strings
Scopus TITLE-ABS-KEY((technology OR e-learning) AND "authentic assessment" AND education) AND 29
PUBYEAR > 2019 AND PUBYEAR < 2024 AND ( LIMIT-TO ( DOCTYPE,"ar" ) ) AND ( LIMIT-TO (
LANGUAGE,"English" ) )
WoS (technology OR e-learning ) AND "authentic assessment" AND education (Topic) and Preprint Citation 26
Index (Exclude — Database) and 2023 or 2022 or 2021 or 2020 (Publication
Years) and Article (Document Types) and English (Languages)

3.2 Screening

During the screening process, potentially pertinent research items are collected for content that
aligns with the predetermined research topic or questions. Authentic evaluation is one of the
content-related criteria often applied during the screening stage in selecting research items. This step
will eliminate All duplicate papers from the list of searched papers. First, 230 articles were screened
out; second, 55 papers were screened in accordance with the study's inclusion and exclusion criteria
as mentioned in Table 2. Since research articles are the main source of useful recommendations, this
criterion was applied before any other. Not included in the most current study are reviews, meta-
synthesis, meta-analyses, books, book series, chapters, and conference proceedings. Moreover, the
review was limited to English-language publications. It is imperative to bear in mind that the strategy
was limited to the years 2020-2023. Due to duplication criteria, a total of fifteen publications were
rejected.

Table 2

The selection criterion is searching
Criterion Inclusion Exclusion
Language English Non-English
Time line 2020-2023 <2020
Literature type Journal (only research articles) Journal (book chapter, conference proceeding)
Publication Stage Final In Press

3.3 Eligibility

Forty papers have been created in all for the third level, which is called eligibility. At this point,
every article's titles and important content were carefully examined to ensure that the inclusion
criteria were met and that the papers fit within the current study and its goals. Consequently, five
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reports (<2020, book chapter, conference proceeding, in press) were excluded since they were not
in English. Lastly, Table 3 shows the thirty articles that are accessible for examination.

3.4 Data Abstraction and Analysis

One of the assessment procedures in this study was an integrative analysis, which looked at and
synthesised a range of research designs (qualitative, mixed, and quantitative). The competent study's
objective was to pinpoint pertinent subjects and subtopics. The initial phase of the theme's
development was the data collection phase. The process by which the authors carefully examined a
compilation of 55 publications for claims or information pertinent to the subjects of the current
investigation is depicted in Figure 2. The authors then reviewed the important studies that are
currently being conducted on authentic assessment technology. Investigations are being conducted
into the research findings and the methods applied in all of the studies. The author then worked with
other co-authors to create themes based on the data in the background of this study. Throughout
the data analysis process, observations, opinions, puzzles, and other ideas pertinent to the
interpretation of the data were recorded in a log. In order to determine whether the theme design
process was inconsistent in any way, the writers finally compared the outcomes. It's important to
note that the authors debate any opinion differences among the notions. Eventually, the generated
themes were adjusted to guarantee coherence. Two experts, one in measurement and assessment
(Bambang Sumintono, expert in measuring) and the other in assessment (Mohd Nazri, expert in
indigenous assessment), conducted the analytical selection to ascertain the problem's validity.
Through the establishment of the problem's domain validity, the expert review step guarantees the
significance, appropriateness, and clarity of each subtheme. The expert review process guarantees
each subtheme's significance, clarity, and applicability by establishing the domain validity.

4. Result and Finding

The integration of technology in authentic assessment in education has become increasingly
important in addressing issues such as promoting more meaningful assessments by helping students
develop early competency in adjusting to real-world work situations and complex responsibilities.
Based on the searching technique, 30 articles were extracted and analysed. All articles were
categorized based on three main themes (see Table 3), which are Online Assessment and Technology-
Enhanced Learning (13 articles), Educational Practices and Student Engagement (9 articles), and
Assessment and Curriculum Development (8 articles).

Table 3
The research article's findings are based on the proposed searching criterion
No. Author Journal Title W?b of Scopus Remarks
Science
1. Gikandi International Enhancing e-learning through / Online
[15] Journal of Online integration of online formative Assessment and
Pedagogy and assessment and teaching presence Technology-
Course Design Enhanced
Learning
2. Romero- English Teaching Digital stories, material / Educational
Ivanova et transformations: reflections of Practices and
al., [17] education students in a pre- Student
teacher program Engagement
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10.

11.

12.

13.

14.

Giddens et
al., [20]

Marcano et
al., [33]

Hains-
Wesson et
al,, [3]

Thompson
etal., [22]

Balogun et
al., [34]

St. John-
Matthews
etal., [35]

Linden and
Gonzalez
[36]

Ibarra-Saiz
etal., [24]

Mudau [37]

Roxburgh
and Evans
(38]
Sargent
(18]

Mate [25]

Journal of
Professional
Nursing

Educacion XX1

Studies in Higher

Education

Frontiers in
Education

Journal of

Engineering, Design

and Technology

Radiography

British Journal of
Educational
Technology

RELIEVE - Revista
Electronica de
Investigacion y
Evaluacion
Educativa
International
Journal of
Educational
Methodology
Anatomical
Sciences Education

Technology,
Pedagogy, and
Education

FASEB Bio
Advances

Enhancing learning in an online
doctoral course through a virtual
community platform

Higher education teachers’ and
students’ perceptions of open-
book and proctored examinations
in the COVID-19 pandemic

STEM academic teachers’
experiences of undertaking
authentic assessment-led reform:
a mixed method approach
Prioritizing Engagement of a
Diverse Student Cohort in Online
Hydrology Learning at the
University of Western Australia

Investigating digital technological
competencies amongst black
Asian minority ethnic construction
students in the UK
Crowdsourcing: A novel tool to
elicit the student voice in the
curriculum design process for an
undergraduate diagnostic
radiography degree program
Zoom invigilated exams: A
protocol for rapid adoption to
remote examinations

The future of assessment in
Higher Education

Lecturers’ Views on the
Functionality of e-Portfolio as
Alternative Assessment in an
Open Distance e-Learning
Assessing Anatomy Education: A
Perspective from Design

‘None of my other teachers know
my face/emotions/thoughts’:
digital technology and democratic
assessment practices in higher
education physical education

Considerations and strategies for
effective online assessment with a
focus on the biomedical sciences

Online
Assessment and
Technology-
Enhanced
Learning

Online
Assessment and
Technology-
Enhanced
Learning
Assessment and
Curriculum
Development

Online
Assessment and
Technology-
Enhanced
Learning
Assessment and
Curriculum
Development

Assessment and
Curriculum
Development

Online
Assessment and
Technology-
Enhanced
Learning
Educational
Practices and
Student
Engagement

Educational
Practices and
Student
Engagement
Assessment and
Curriculum
Development
Online
Assessment and
Technology-
Enhanced
Learning

Educational
Practices and
Student
Engagement
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Van
Rensburg
etal., [16]
Djihadah et
al., [39]

Leeder et
al., [40]

Wang et
al., [41]

Fuentes-
Nieto et al.,
[26]

Koretsky et
al., [27]

Spanjaard
etal., [42]

Jopp [11]

Sarmiento
etal., [43]

Szabo et
al., [44]

So [45]

Orsini et
al., [46]

Assessment and
Evaluation in
Higher Education
Theory and Practice
in Language Studies

International Sport
Coaching Journal

Education and
Information
Technologies

Retos

Journal of
Engineering
Education

Journal of
Marketing
Education

Teaching in Higher
Education

Journal of
University Teaching
and Learning
Practice

Education Sciences

Philippine Journal
of Nursing

European Journal
of Dental Education

Developing digital creativity
through authentic assessment

Literary Teaching Based on
Information and Communication
Technology (ICT): An Inquiry
Approach

Understanding the Impact of an
Online Level 1 Coach Education
Award on Dodgeball Coaches’
Learning and Practice

Automated and interactive game-
based assessment of critical
thinking

A combination of transformative
and authentic assessment through
ICT in Physical Education

Aligning classroom assessment
with engineering practice: A
design-based research study of a
two-stage exam with authentic
assessment

Tell Me a Story! Blending Digital
Storytelling Into Marketing Higher
Education for Student
Engagement

A case study of a technology-
enhanced learning initiative that
supports authentic assessment

Assessment Practices in Philippine
higher steam education

Development of Spatial Abilities of
Preadolescents: What Works?

Nurturing Responsive Learning
Environment in the Nursing
Academe Amid COVID-19

The development of a reporting
form for peer observation of
online learning courses: An e-
Delphi consensus study of
educators working in health
professions education

Assessment and
Curriculum
Development
Educational
Practices and
Student
Engagement
Online
Assessment and
Technology-
Enhanced
Learning

Online
Assessment and
Technology-
Enhanced
Learning

Online
Assessment and
Technology-
Enhanced
Learning
Assessment and
Curriculum
Development

Online
Assessment and
Technology-
Enhanced
Learning

Online
Assessment and
Technology-
Enhanced
Learning
Educational
Practices and
Student
Engagement

Assessment and
Curriculum
Development
Educational
Practices and
Student
Engagement

Assessment and

Curriculum
Development
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27. Tortajada-  REMIE- Mini-Cases of Professional- Educational
Genaro Multidisciplinary Inspired Activities in E-Learning Practices and
[47] Journal of Platforms: Student
Educational An Experience for the Formative Engagement
Research Assessment
28. Nieminen Assessment & Designing the digital in authentic Online
et al., [48] Evaluation in assessment: is it fit for purpose? Assessment and
Higher Education Technology-
Enhanced
Learning
29. Limetal, Education and Analytics-enabled authentic Online
[49] Information assessment design approach for Assessment and
Technologies digital education Technology-
Enhanced
Learning
30. Petrovic IEEE Transactions Achieving Scalability and Educational
and Pale on Education Interactivity in a Communication Practices and
[50] Skills Course for Undergraduate Student
Engineering Students Engagement

4.1 Online Assessment and Technology- Enhanced Learning

Technology-enhanced learning and online assessment have completely transformed the
educational landscape by utilizing the potential of digital tools and platforms. Online assessments
give teachers immediate feedback and customization possibilities while assessing students'
knowledge and skills through digital exams, quizzes, and assignments. Table 4 provides the summary
findings of the theme Online Assessment and Technology-Enhanced Learning. Conversely,
technology-enhanced learning combines technologies like virtual classrooms, adaptive learning
systems, and interactive multimedia to produce a dynamic and captivating learning environment.
The digital era's future of teaching and learning is shaped by the collective breakthroughs that have
increased access to education, personalized learning, and data-driven insights.

Table 4
Summary results of theme Online Assessment and Technology- Enhanced Learning
Author Title Methodology Finding and advantages

Gikandi Enhancing e-learning through The study was carried out in an The study improved
[15] integration of online formative  online graduate course. The case engagement in crucial
assessment and teaching study research approach was used. learning moments by
presence coordinating formative
assessment components
with teaching presence
functions.
Giddens et  Enhancing learning in an online  The study utilized a qualitative The virtual community
al., [20] doctoral course through a research approach to explore platform was developed to

virtual community platform

developing and implementing a
virtual community platform in an
online doctoral-level course for
nurses and healthcare clinicians
transitioning to a faculty role.

support story pedagogy,
facilitate highly engaging,
student-centred learning,
and require students to
apply their learning to real-
world situations.
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Marcano
etal., [33]

Thompson
etal., [22]

Linden and
Gonzalez
[36]

Sargent
and Lynch
(18]

Leeder et
al., [40]

Wang et
al., [41]

Higher education teachers’ and
students’ perceptions of open-
book and proctored
examinations in the COVID-19
pandemic

Prioritizing Engagement of a
Diverse Student Cohort in
Online Hydrology Learning at
the University of Western
Australia

Zoom invigilated exams: A
protocol for rapid adoption to
remote examinations

‘None of my other teachers
know my
face/emotions/thoughts’:
digital technology and
democratic assessment
practices in higher education
physical education

Understanding the Impact of an
Online Level 1 Coach Education
Award on Dodgeball Coaches’
Learning and Practice

Automated and interactive
game-based assessment of
critical thinking

The study uses a quantitative,
empirical methodology based on the
replies of 301 students and 66
educators to a sufficiently reliable
questionnaire.

The research project used a
comprehensive strategy to move
hydrological classes at UWA to
online learning. The strategy used a
number of tactics, such as
reorganizing the course structure,
utilizing existing learning
management systems, and
integrating active learning activities
and authentic assessment.

The research study utilized a trial
methodology to evaluate the
effectiveness and student
experience of exams invigilated with
an online meeting platform. The trial
involved a large number of subjects
and students.

This study used a digital
ethnographic approach, allowing
researchers to practice ethnography
differently.

The study used an online qualitative
survey and virtual semi-structured
interviews with 57 dodgeball
coaches who completed the Level 1
coach education award. The analysis
focused on understanding coaches'
experiences, identifying barriers to
online coach education, and
exploring ways to enhance the
impact of online coach education
through authentic assessment
methods and post-award support
mechanisms.

The research study used a mixed-
methods approach, integrating the
development and validation of
game-based assessment to evaluate
students’ performance.

Open-book exams with or
without proctoring are
suitable for authentic online
assessment in higher
education, with no
significant differences
between educators and
students, and should be
compared to other online
courses.

The outcomes of the study
indicated positive student
engagement and
satisfaction, with the
potential for future
reintroduction of face-to-
face activities.

In the context of higher
education, the study
emphasizes the potential of
online meeting platforms as
a reliable and affordable
instrument for exam
invigilation.

Video narratives elevated
students’ self-awareness
and allowed them to
provide emotive responses.
Students perceived the
video narratives as an
authentic learning
experience different from
their normal assessments.
The impact of the Level 1
coach education award
varies among coaches due
to cognitive differences but
overall positive experiences.
Enhancements include
authentic assessments and
mentoring opportunities.

Although unrelated to
academic performance, the
game's validity mirrored
earlier studies, proving
student interest and
engagement for a
favourable user experience.
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Fuentes- A combination of 38 Spanish high school students Students viewed video
Nieto et transformative and authentic used Plickers for authentic and tutorials positively as
al., [26] assessment through ICT in transformational assessment in a learning and assessment
Physical Education dancing unit. They created salsa methods, valuing peer-
video tutorials and evaluated their assessment and self-
own and others' videos. The study assessment processes,
assessed the effectiveness of AA, TA, Plickers, and integrating AA,
and ICT in PE lessons. TA, and ICT in PE.
Spanjaard  Tell Me a Story! Blending Digital The study uses canonical correlation  According to a study, digital
etal, [42]  Storytelling into Marketing analysis to examine the storytelling offers a social
Higher Education for Student effectiveness of digital storytellingin  and interactive learning
Engagement enhancing student engagementina  method, enhancing student
postgraduate marketing subject, engagement and potentially
examining the relationships promoting learning and
between two variables. satisfaction.
Jopp [11] A case study of a technology- The study uses a case study on Based on case study
enhanced learning initiative implementing Assessment-Based evidence, the study
that supports authentic Learning (AA) in a digital walking highlights the potential
assessment tour assessment, highlighting its benefits of AA, including
impact on student engagement, increased student
understanding, creativity, and engagement, deeper
plagiarism reduction. Data collection  understanding, increased
methods are not explicitly creativity, and reduced
mentioned. plagiarism.
Nieminen Designing the digital in A critical scoping review of existing The study found that digital
etal, [48] authentic assessment: is it fit literature examines the integration tools were primarily used to
for purpose? of digital elements into authentic improve assessment design
assessment in higher education, and develop students'
analysing relevant studies for digital skills, with only eight
conclusions and recommendations. studies addressing students'
digital literacies. Authentic
assessment should
incorporate digital elements
meaningfully to prepare
students for the digital
world.
Limetal., Analytics-enabled authentic The research collects data to The data analysis findings
[49] assessment design approach for  validate the GHMA assessment show that all crucial

digital education

model and assess learner
satisfaction. It uses an experimental
design with an experimental group
and a control group. Pre- and post-
treatment data measure changes in
satisfaction. Statistical analysis
evaluates significant differences
between groups.

components of the GHMA
assessment model have
been positively validated. It
reports that the GHMA
technique positively
impacted learner
satisfaction with assessment
delivery.

4.2 Educational Practices and Student Engagement

Many strategies have been used in the field of education to improve student involvement. The
aforementioned practices are designed to establish a favourable learning atmosphere that
encourages students to actively engage in their educational journey. Utilizing technology, such as
interactive whiteboards and online learning platforms, is one such approach that gives students the
chance to engage more deeply with the material they are studying and exploring. Including practical
exercises and group projects is another technique that promotes cooperation and critical thinking
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abilities. Table 5 presents the results of the theme Educational Practices and Student Engagement.
When taken as a whole, these strategies raise student involvement and eventually improve academic

achievement.

Table 5

Summary results of the theme Educational Practices and Student Engagement

Author Title Methodology Finding and advantages

Romero- Digital stories, This research study uses grounded The study found that pre-teacher
Ivanova, et material theory to examine how high school  education candidates effectively
al., [17] transformations: pre-teacher education program used seven elements of digital

lbarra-Saiz et
at., [24]

Mudau
[37]

Djihadah et
al., [39]

reflections of
education students in
a pre-teacher
program

The future of
assessment in Higher
Education

Lecturers’ Views on
the Functionality of e-
Portfolio as
Alternative
Assessment in an
Open Distance e-
Learning

Literary Teaching
Based on Information
and Communication
Technology (ICT): An
Inquiry Approach

candidates engage in reflective peer
reviews of their classmates' digital
stories. The authors collected

digital stories, storytelling guides,
and reflections from two cohorts,
identifying emerging themes and
conducting narrative analysis to
understand the findings.

This research paper utilizes a
collaborative methodology among
multiple authors to create a
reflective text on the future of
assessment in higher education.

The study uses a qualitative
research design to understand
lecturers' perspectives on e-
portfolios. Data was collected
through interviews with four ODelL
lecturers. Thematic analysis was
used to identify recurring themes
and patterns in the interview data,
utilizing a purposive sampling
approach.

The research uses a qualitative
method to investigate issues in ICT-
based literary teaching. Data was
collected through interviews, direct
observation, and visual
documentation. The study involved
participants from the Indonesian
Language and Literature Education
Study Programs at two universities.
The data was analysed using
qualitative interactive model
techniques.

storytelling to assess and provide
feedback on their peers' digital
stories. Integrating these elements
into peer review enhances students'
ability to critically evaluate and offer
suggestions for improvement.
Digital storytelling promotes
differentiated teaching and learning,
fostering deeper conversations and
valuing students' authentic voices.
With a focus on strategic learning,
technological integration, and
modern educational objectives like
social justice and sustainability, the
paper promotes a change in how
higher education assessments are
conducted.

The research highlights the
advantages of e-portfolios in ODelL
assessment, enabling student-
centred learning and authentic
assessment practices while
highlighting the challenges lecturers
face.

The study provides the management
of ICT-based literary teaching using
an inquiry approach, focusing on
lesson planning, learning
organization, implementation, and
assessment stages.
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Sarmiento et
al., [43]

Petrovic and
Pale [50]

So [45]

Mate and
Weidenhofer
[25]

Tortajada-
Genaro [47]

Assessment Practices
in Philippine higher
steam education

Achieving Scalability
and Interactivity in a
Communication Skills
Course for
Undergraduate
Engineering Students

Nurturing Responsive
Learning Environment
in the Nursing
Academe Amid
CovID-19

8. Considerations and
strategies for
effective online
assessment with a
focus on the
biomedical sciences

14. Mini-Cases of
Professional-Inspired
Activities in E-
Learning Platforms:
An Experience for the
Formative
Assessment

The study involved 106 STEAM
teachers from 14 Philippine
institutions, sourced from a state-
funded research project database.
Data was collected using a
Classroom Observation Protocol
and analysed through systematic
methods.

The course design focuses on
improving communication skills
through interactive lectures and
authentic assessment activities.
Data was collected through surveys
and final course percentages.
Course components include live
lectures, practical assignments, and
authentic activities. Interactivity is
facilitated using AuResS, and peer
review assesses assighments. Data
analysis determines course impact
on student perceptions and
learning outcomes.

Researchers select analytical
techniques based on the data
nature and research questions,
whether qualitative or quantitative,
and the research's objectives, such
as description, comparison,
prediction, or relationship testing.

The case study presented
demonstrates that an online
multiple-choice assessment
provides similar rigor in assessment
to the invigilated examination of
the same concepts in human

physiology.

The formative assessment aimed at
deep learning and continuous
evaluation, using short extension
cases from professional situations
and self-learning tasks. An e-
learning platform, Sakai software,
was used for data collection. The
assessment impact analysis was
conducted on student documents,
interviews, and surveys.

The findings provided several crucial
insights into how STEAM educators
assess students, including how they
employ both conventional and real-
world assessment techniques. The
recognized best assessment
practices were divided into three
primary categories: communal and
reflective assessment processes,
establishing assessment systems to
support instruction and assessment
for career or industry readiness.
The research shows that first-
semester engineering students
value communication skills and
authentic course activities, with a
small correlation between opinions
and course achievements. The study
also highlights the effectiveness of
audience response systems and
peer review in learning and
assessment.

The nursing academe must adapt to
the COVID-19 pandemic by
addressing online learning
challenges, supporting students'
well-being, providing resources, and
revising the curriculum. Nurse
educators play a crucial role in
preparing students for the future.
The key elements for the
implementation of online
assessments include consideration
of the role of assessment in teaching
and learning, the rationale for online
delivery, accessibility of the
assessment from both a technical
and equity perspective, academic
integrity, and the authenticity and
structure of the assessment.

The findings suggest that
participants positively received the
formative assessment initiative and
could be applicable in various
educational contexts, including
online learning and large classes.
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4.3 Assessment and Curriculum Development

In the realm of education, assessment and curriculum development play crucial roles in ensuring
effective teaching and learning. Assessment refers to the process of gathering evidence of students'
knowledge, skills, and understanding to evaluate their progress and inform instructional decisions. It
helps educators identify areas of strength and weakness, tailor instruction to meet individual needs
and provide timely feedback to students. On the other hand, curriculum development involves
designing and organizing a course or program's content, objectives, and instructional strategies.
Table 6 provides the results of the theme Assessment and Curriculum Development. It aims to align
educational goals with the needs and interests of students, ensuring a coherent and meaningful
learning experience. Both assessment and curriculum development are essential components of
educational practice, as they contribute to the overall improvement of teaching and learning
outcomes.

Table 6

Summary results of theme Assessment and Curriculum Development

Author Title Methodology Finding and advantages
Hains- STEM academic The study involved 106 STEAM The research provided several
Wesson et teachers’ experiences of teachers from 14 Philippine crucial insights into how STEAM
al,, [3] undertaking authentic institutions, sourced from a state- educators assess students, including
assessment-led reform:  funded research project database. how they employ conventional and
a mixed method Data was collected using a real-world assessment techniques.
approach Classroom Observation Protocol and  The recognized best assessment
analysed through systematic practices were divided into three
methods. primary categories: communal and
reflective assessment processes,
establishing assessment systems to
support instruction and assessment
for career or industry readiness.
Balogun et Investigating digital The study involved STEM teachers The paper explores the results'
al., [34] technological participating in an online survey and  ramifications, especially in relation
competencies amongst recorded interviews. A mixed to helping teachers reform STEM
black Asian minority methods approach was used, education. Key themes emerged,
ethnic construction combining quantitative and emphasizing the importance of
students in the UK qualitative data. shared understanding among
stakeholders for effective
assessment-led reform and the
need for additional support options
when collaborating with industry
partners.
Roxburgh Assessing Anatomy The research compares learning and  The study's Insights and conclusions
and Evans  Education: A Perspective assessment practices in anatomical  were intended to illuminate how
[38] from Design sciences and design learning, likely anatomical sciences instruction may

through literature review and
comparative analysis. It analyses
methods, pedagogical approaches,
and authentic assessment in both
fields.

change to address present-day
difficulties and be consistent with
design learning best practices.
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Orsini et
al., [46]

St. John-
Matthews
etal., [35]

Van
Rensburg
etal., [16]

Szabo et
al., [44]

Koretsky et
al., [27]

The development of a
reporting form for peer
observation of online
learning courses: An e-
Delphi consensus study
of educators working in
health professions
education

Crowdsourcing: A novel
tool to elicit the student
voice in the curriculum
design process for an
undergraduate
diagnostic radiography
degree program

Developing digital
creativity through
authentic assessment

Development of Spatial
Abilities of
Preadolescents: What
Works?

Aligning classroom
assessment with
engineering practice: A
design-based research
study of a two-stage
exam with authentic
assessment

The study used the e-Delphi
technique to gather consensus from
21 international online educators in
Health Professions Education. The
process involved three rounds of
feedback, with a minimum
agreement level of 75%. The
consensus was then analysed, and
criteria for successful online course
design and delivery were identified.
The study aimed to develop a peer
observation form for online
Teaching, incorporating the
identified criteria. This research
study uses a three-stage action
research spiral to involve students
in healthcare curriculum design. The
first phase involves evaluating
anonymous crowdsourcing as a tool
for curriculum design. The
researchers used an eight-point
crowdsourcing verification tool to
assess the ideas' quality, relevance,
and feasibility.

The research study used a mixed-
methods approach, integrating the
creation of an authentic evaluation,
examining students' digital creative
outputs, and exploring their
personal experiences.

The study used a database of state-
funded research on Philippine
STEAM education involving 106
teachers from 14 regions. Data was
collected using a Classroom
Observation Protocol, and
systematic analysis involved data
condensation, display, and
conclusion verification.

The research utilized a design-based
framework and collected data from
117 student teams through two
iterations: performance, reflection,
and comparison of authentic tasks
and traditional assessments.

The study revealed the Delphi
process's outcomes, including the
agreed-upon levels and the
resulting form, which had 81 items
in 13 broad categories. The
conclusion emphasized the
importance of the created form and
the stated criteria for creating and
delivering top-notch online courses
in the context of health professions
education.

The study found that anonymized
crowdsourcing in healthcare
curriculum design yielded valuable
contributions from students.
Participants generated 23 unique
ideas and actively engaged with 40
comments and 173 votes. Five
prominent themes emerged:
technology-enhanced learning,
simulation activities, patient-
focused curriculum, mental well-
being, and authentic assessment
approaches. Improvement
opportunities were identified by
evaluating participants who
engaged in the crowdsourcing
process.

The study's findings showed that
although many of the students'
digital creative outputs were at a
lesser level, most had a positive
learning experience and gained an
understanding of the course subject
and the requirement for digital
creativity in accounting.

STEAM educators utilized traditional
and authentic assessment tools,
integrating technology into their
practices. They identified three best
practices: career readiness
assessment, system support for
instruction, and collective and
reflective assessment processes.

Teams chose multiple solution paths
in an authentic task, mirroring
engineering practice. Technology
tools evaluated procedural accuracy
and decision-making performances
aligned with desired competencies.
Computer-based assessments
provided holistic assessment,
reshaping classroom perceptions.
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5. Discussion

The study emphasizes the importance of integrating technology components with teaching
presence functions to improve student engagement and foster a supportive learning environment. It
also highlights the development of a virtual community platform for story pedagogy and student-
centred learning, aligning with modern pedagogical approaches. The endorsement of open-book
exams for online assessment in higher education challenges traditional methods and encourages
innovative approaches. The study's positive outcomes suggest that online learning can be effective
when executed thoughtfully, and the potential for reintroducing face-to-face activities emphasizes
the need for a balanced approach as reported by Lim et al., [48], and Pham et al., [49]. Online meeting
platforms are recognized as reliable and affordable tools for exam invigilation in higher education.
These results underscore the significance of bringing education up to date via creative teaching
strategies, evaluation techniques, and technological incorporation. They emphasize how important
it is to get students involved in the learning process, to encourage the application of information in
the real world, and to embrace technology as a tool for evaluation and learning. They also emphasize
how designing education to be more real and student-centred can lead to higher levels of
engagement, creativity, and student happiness. These observations can direct educators and
educational institutions toward improving education as a whole in the digital age.

The research also highlights the evolving landscape of education and assessment methods,
emphasizing the importance of integrating modern multimedia techniques into evaluation processes,
strategic learning, technological integration, and contemporary educational goals like social justice
and sustainability. E-portfolios in Open and Distance e-Learning (ODel) assessments offer a student-
centred and authentic approach, but addressing challenges faced by instructors is crucial. The
management of ICT-based literary teaching through an inquiry approach emphasizes the role of
technology in modern classrooms. STEAM education assessments showcase diverse strategies
educators employ to assess students' skills and readiness. Communication skills and authentic
learning experiences are crucial for first-semester engineering students. The adaptation of nursing
academia to the COVID-19 pandemic demonstrates educators' resilience and adaptability. Key
elements for implementing online assessments include the assessment's role, rationale, accessibility,
academic integrity, and authenticity. The positive reception of formative assessment initiatives in
various educational contexts as evidenced by the findings of McCallum et al., [50],and Choi et al.,
[51] suggests their adaptability and potential benefits in diverse settings. All of these research results
point to the necessity of adaptable, creative assessment practices that align with modern educational
objectives. They emphasize how important it is to use technology, student-centred learning
strategies, and genuine assessment techniques to help students get ready for the opportunities and
challenges of the contemporary world. They also emphasize how important it is for educators to
adjust to shifting conditions and keep refining their methods of evaluation in order to improve
student performance.

Our finding in the third theme revealed that STEAM education assessment practices reveal a
diverse range of techniques, including conventional and real-world methods. It categorizes
assessment into three primary categories: community and reflective assessment processes,
establishing instructional support systems, and assessing career or industry readiness. These insights
can guide educators in tailoring their assessment strategies to evaluate students' skills and readiness
for future careers. The research underscores the importance of collaboration and shared
understanding among stakeholders in STEM education reform. The study on anatomical sciences
instruction emphasizes the need for instructional practices that align with design learning best
practices. The Delphi process provides a comprehensive framework for creating high-quality online
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courses in health professions education. The study on anonymized crowdsourcing in healthcare
curriculum design highlights the value of student input and engagement in curriculum development.
The study on digital creative outputs in accounting education emphasizes the importance of fostering
a positive learning experience. The recognition of three best practices in STEAM education
assessment career readiness assessment, system support for instruction, and collective and reflective
assessment processes provides valuable guidance for educators. Together, these research results
highlight the significance of varied, authentic, and student-centred assessment methods in
education, especially in STEAM subjects. They emphasize the necessity of teamwork, assistance, and
creative methods of evaluation in order to guarantee that students are adequately equipped to face
the opportunities and problems of the contemporary world.

6. Conclusions

The research emphasizes the importance of modernizing education by integrating innovative
teaching strategies, evaluation techniques, and technology. It emphasizes the need for active student
engagement, real-world application of knowledge, and the use of technology for assessment and
learning. Designing education to be authentic and student-centred can lead to higher engagement,
creativity, and satisfaction. The research also highlights the evolving landscape of education and
assessment methods, emphasizing the need for adapting practices to align with contemporary goals
and student needs. The research on STEAM education assessment practices highlights the diversity
of assessment techniques and the importance of evaluating students' readiness for future careers.
Collaboration among stakeholders and shared understanding are crucial for educational reform in
STEM fields. Recognizing best practices in STEAM education assessment provides practical guidance.
In conclusion, these themes emphasize the need for adaptability, creativity, and alignment with
contemporary educational objectives to be more authentic in assessment practices.
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