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Assessment and evaluation

1. Introduction 

This chapter provides STEM educators with guidance on assessing and evaluating
student learning within the dynamic and interactive environment of the metaverse.
With the growing presence of virtual and immersive technologies in education,
effective assessment methods are critical to capturing a comprehensive picture of
student achievement and progress. The chapter covers both formative and
summative assessment and grading strategies tailored for the unique opportunities
and challenges that metaverse presents.
By integrating traditional assessment approaches with advanced virtual tools,
educators can track engagement, problem-solving skills, collaboration, technical
proficiency, and practical application of knowledge in real time. Through evidence-
based methods and practical examples, this chapter aims to equip both STEM
educators and educators teaching other subjects with the skills and insights needed
to measure student success effectively, ensuring that evaluations are accurate,
engaging, and aligned with educational goals in STEM and other subjects.

 “Assessments in the metaverse can potentially transform how we evaluate learning. They can be more engaging
and interactive than traditional assessments and can provide educators with detailed information about a student's
understanding of a subject.” 
Joies, S (2024)

The techniques and best practices shared in this chapter aims to offer a balanced
framework to foster active learning, support meaningful feedback, and help accessing
the strengths of metaverse-based learning environments for educators. It is aiming to
make planning for assessment easier for educators. It is important to understand that
this is a new way of teaching and that metaverse will rapidly evolve and expand the
more educators not only are getting used to assessing the students work in
metaverse but also the more educators share, collaborate and learn together they will
explore and develop more methods. This new landscape presents both unique
opportunities but also challenges for educators.
This is a combined work among all educators wanting to use the metaverse as
regular teaching. In order to assess the students, educators need to use metaverse
as a common tool among others in the classroom and not make it an astonishing
event where students are more explorative than learning. 



1.1 Assessment in the metaverse
Assessment in the metaverse involves evaluating student performance and learning
outcomes in a dynamic, interactive setting in a way that has not been done before. Unlike
conventional assessments, which often rely on standardized tests, metaverse
assessments can enhance the understanding of both the student and the educator. For the
student, enhancing the learning experience and providing a context that is not possible in
education today. For the teacher it enhances the understanding of different learning
environments and how we can use them as tools for our students to reach higher in their
learning but also learning about and refining the methods for assessment and evaluation
while working with immersive experiences. 



The objectives below have been gathered by different educators who want to share their
ideas regarding ways of assessing students while working in the metaverse. It is important
that the objectives are both measurable and meaningful. 

Assess the integration of core STEM skills1.
One objective is to evaluate students’ development and application of core STEM
skills—such as critical thinking, problem-solving, creativity, and analytical reasoning
—through interactive and practical assessments. These core skills often go by 21st
century skills and they are identified by several learning organisations and
accepted all over the world as the core skills to implement in all learning contexts
for students. By using simulations, problem scenarios, and virtual labs,
assessments aim to measure how effectively students can apply theoretical
knowledge to practical situations, mirroring real-world STEM challenges.

Measure student engagement and active learning2.
Another key objective is to assess the level of student engagement in learning
activities within the metaverse. This includes evaluating indicators like time spent
on tasks, participation in discussions, and collaboration in virtual projects. By
tracking engagement metrics, assessments help educators understand how actively
students are involved in their learning and enable them to make adjustments to
maintain high levels of interest and motivation. This opens up for a deeper
understanding from the educator towards each student's unique learning abilities
and will support the educator in adjusting and creating environments that suit every
single student in their class. 

Evaluate the application of knowledge and practical skills3.
This objective is about assessing students' ability to apply learned knowledge in
hands-on, practical settings. Through virtual experiments, collaborative projects,
and simulations, assessments are designed to determine students’ proficiency in
translating theoretical understanding into applied skills, a crucial aspect of STEM
education. This objective supports the development of practical, problem-solving
abilities relevant to future STEM careers. Furthermore this objective opens up for
brand new ways of testing the students theoretical and practical combined skills
like it has never been possible to do before. 

2. Objectives of assessment and evaluation in the
metaverse for STEM education



4. Encourage self-reflection and peer evaluation
An important objective is to foster student self-reflection and peer assessment. This
is an objective where it is important to involve the students early on and make them
part of how this could and should be done, what to think of and make them aware
of their own learning but also how others learn. By integrating tools for self-
evaluation and peer feedback, assessments help students develop self-awareness,
set personal learning goals, and practice evaluating their own and others’ work
constructively. This objective promotes lifelong learning skills, enhances
collaboration, and empowers students to take ownership of their educational
journey. “Peer assessment serves as a powerful motivator, fostering a sense of
ownership and accountability among students for their learning”. Ephraim, N (2024)

5. Provide actionable insights for educators and stakeholders
Assessment in metaverse is designed to produce valuable data that offers insights
into student progress for educators, school administrators, and parents. This
objective ensures that assessments give a clear picture of student achievements
and areas needing improvement, helping all stakeholders to support students more
effectively and evaluate the impact of virtual learning tools on educational
outcomes. This also benefits in the discussions at student-parent meetings with the
educator, then everyone already has a deeper understanding. 

6. Evaluate instructional effectiveness and support continuous improvement
A final objective is to use assessment outcomes to inform and improve teaching
strategies. This objective is more directly aimed at the educators and how they can
enhance and improve their planning and create the most efficient use of metaverse
to most benefit the learning of the students. By analyzing assessment data,
educators can identify which instructional methods are most effective and adjust
their approaches accordingly. This creates a continuous feedback loop, allowing for
responsive teaching that adapts to students’ needs and enhances the quality of
STEM education within a metaverse environment.



3 Key approaches to assessment
 
3.1 Challenges to consider
While the metaverse offers innovative assessment opportunities, it is also important to be
aware that several challenges exist. Issues such as ensuring equitable access to
technology, maintaining academic integrity in immersive environments, and developing
effective assessment criteria must be addressed.
Key approaches to assessment and evaluation in the metaverse for STEM education can
leverage both traditional methods and the unique tools available in virtual environments.
Here are some suggestions for assessment methods from different educators to evaluate
the students in metaverse’s interactive, immersive, and data-rich capabilitity. The
educators who have chosen to share their methods have all provided a motivation to why
and when to use the specific method. For them it was important to add this in order to help
other educators reading this text in how to think and decide which methods to use for what
work. A friendly suggestion is not to start using all methods at the same time but start by
getting used to them one by one, since they are being applied into a totally new context
and environment. 

3.2 Performance-based assessment
Description: Performance-based assessments require students to complete tasks that
demonstrate their understanding and application of STEM concepts, rather than simply
recalling information and repeating it to others. This method challenges the students to go
deeper and form their own findings.  
How it works in the metaverse: Students might work through virtual labs, simulations, or
interactive problem-solving tasks where they apply knowledge in real-time. This could
involve tasks like engineering a prototype, programming a robot, or conducting a digital
experiment just as well as taking a guided tour within the heart.
Benefit: This approach emphasizes practical skills and critical thinking, aligning closely
with real-world applications of STEM knowledge.
Motivation to use this method: Performance-based assessment is useful for teachers who
want students to demonstrate their understanding by practically applying knowledge,
making it well-suited for STEM subjects. This method benefits both teachers, who gain
deeper insights into student understanding, and students, who have opportunities to
develop practical skills and critical thinking. However, it can be challenging to implement
without resources such as technical equipment and often requires detailed guidance. For
primary school educators, simpler practical tasks or simulations can be a viable alternative.
It is important to remember that working with metaverse is possible in all age groups from
very young students to adult students. It is how the content, objectives and learning
outcomes are described that is the only difference. 

 



3.3 Formative assessment through real-time feedback
Description: Formative assessment provides ongoing, real-time feedback to students as
they learn, allowing corrections along the way and leads to deeper learning as well as it
involves the students in their own learning and they can control the level they want to
reach.
How it works in the metaverse: Educators can use interactive quizzes, in-game
notifications, and guided hints embedded in virtual tasks to give immediate feedback. This
will benefit many students since this will be like a gamification of the work. These tools can
signal when students are on the right track or need to adjust their approach.
Benefit: Real-time feedback helps students learn iteratively and supports mastery by
allowing students to adjust their understanding as they progress.
Motivation to use this method:Formative assessment with real-time feedback is highly
valuable for educators as it enables continuous feedback and supports students’ learning
in real-time. While primarily aimed at educators, it also involves students by providing them
with immediate information about their performance. This method focuses on the learning
process but can be difficult to implement without the right technical tools. Adding an
automatic feedback function to simpler digital tools could make it more accessible for
primary and secondary schools. Google offers a lot of accessible and user-friendly tools for
example. 

3.4 Embedded analytics and progress tracking
Description: Embedded analytics automatically track various metrics of student
performance, like engagement, time spent on tasks, and completion rates. Maybe this is
not the method to choose as the first methods to use to assess the students’ performances
but as an educator gets more and more accustomed to work in the metaverse it will be a
useful tool. 
How it works in the metaverse: Analytics within virtual environments can record detailed
data on students’ actions, providing insights into their engagement, problem-solving
methods, and persistence. It will also show if they got stuck on something or showed a
deeper interest in some specific parts. 
Benefit: These insights help educators identify strengths and areas for improvement,
allowing for personalized learning pathways and targeted support for individual students.
Motivation to use this method: Embedded analytics and progress tracking provide
educators with tools to monitor students' development and identify areas for support,
making it beneficial for both teachers and students. The method focuses on tracking
students' progress but requires access to technological solutions capable of real-time data
analysis and reporting. To make this easier for educators who are new in this method, a
simpler version of analytical tools, such as an application that tracks students’ time and
engagement with tasks, could be useful. All educators need to personalise what kind of
data is of essence in their context and for what it is going to be used. 



3.5 Portfolio and project-based assessment
Description: Portfolio assessment involves students creating a collection of work over time
that showcases their learning journey, while project-based assessments center on
completing substantial, multifaceted tasks. This method aligns with the formative approach
since the students receive formative assessment during their work but in the end they get
a summative grade. 
How it works in the metaverse: Students could create virtual portfolios with screenshots,
project recordings, and completed assignments. Projects may involve complex,
collaborative tasks such as designing a 3D model or simulating an engineering solution as
well as several skills combined with a cross curricular approach.
Benefit: Portfolios and projects emphasize cumulative learning, allowing students to
demonstrate skill progression, creativity, and in-depth understanding.
Motivation to use this method: Portfolio- and project-based assessment allows students to
showcase their development and creativity over time, making it suitable for long-term
evaluation. This method is useful for both educators and students but requires educators
to clearly structure the portfolio and assessment process. It emphasizes students’ ability to
reflect and grow but can be resource-intensive for educators which is important to keep in
mind. Since it is often cross curricular it is recommended that several educators from
several subjects share this work. 

3.6 Self-assessment and peer assessment
Description: Self-assessment encourages students to reflect on their own work, while peer
assessment involves students evaluating each other’s contributions and providing
constructive and formative feedback to each other.
How it works in the metaverse: Students can engage in reflective exercises using digital
journals or feedback forms embedded within the virtual environment. Peer assessment
may include structured critiques in collaborative spaces where students share their
projects and insights. Preferably this work is being done within the metaverse when they
are in the virtual world. 
Benefit: These assessments foster self-awareness, critical thinking, and collaboration
skills, helping students take ownership of their learning and become comfortable with
constructive critique. Also students will learn a lot about their own work and how to look at
it with formative eyes the more they get to give feedback to other students. They will also
be more aware of their own work. 
Motivation to use this method: Self- and peer assessment focuses on helping students
develop self-reflection and collaboration skills, which are valuable for their learning
process. While targeted at students, it also provides educators with better insights into how
students perceive their own and others' work. This approach is suitable for both primary
and secondary schools but may be challenging for younger students. Simplifying the
exercises, such as using shorter reflections, can make it easier as a start when students
are new to this way of working.



3.7 Gamified assessment method
Description: Gamified assessment uses game-like elements—such as points, levels, or
badges—to motivate students and track their progress. Most of all it’s core is to give
immediate feedback to the students in order for them to continue forward. 
How it works in the metaverse: Students can earn rewards, complete quests, and unlock
new levels as they demonstrate mastery in STEM topics. For instance, a student might
earn badges for completing milestones in a virtual physics lab or reaching high
performance on a coding challenge.
Benefit: Gamification enhances motivation and engagement, making learning and
assessment feel more interactive and rewarding for students. It might also be a method
that would appeal to many students as they recognise the structure from games they might
play at home. 
Motivation to use this method: Gamified assessment methods use game elements to boost
motivation, making learning more enjoyable and engaging for students. This method
benefits students by providing an appealing way to approach assessments. However, for
educators, it is crucial to ensure that game elements genuinely support learning rather
than merely becoming competitive. To accommodate educators without advanced
technology, simpler gamification elements, such as levels or rewards in the form of stars or
badges, can be used in the classroom as a start for using this method. 

  “The metaverse learning based on gamification techniques has five steps: motivation and setting goals, constructing
content, discussion and interaction, practice and mission, and summarizing and feedback. The measurement process has a
post-test element. The evaluation has one component – the evaluation of the student total experience. Feedback has two
components: feedback to the inputs and feedback to the learning process.” Srisawat, S & Piriyasurawong, P. (2022)



 
3.8 Simulation-based assessment
Description: Simulation-based assessment places students in realistic, virtual scenarios
where they must apply STEM knowledge to make decisions and solve problems in order to
complete tasks and challenges created by the educator. 
How it works in the metaverse: In a chemistry simulation, for example, students might
experiment with virtual compounds to observe reactions or troubleshoot a malfunction in a
simulated robotic system or in a satellite. 
Benefit: Simulations create safe spaces for complex problem-solving, giving students the
freedom to experiment and learn from mistakes in ways that are difficult to achieve in a
traditional classroom. The educator needs to already think of, and plan for how the
students work is going to be assessed when the simulation space is being built/created. 
Motivation to use this method: Simulation-based assessment offers a realistic environment
where students can apply their knowledge in STEM subjects. This is useful for both
students and educators, as it provides deeper insights into students' problem-solving
abilities. The method focuses on students’ application of knowledge but can be technically
demanding. Start out with simpler simulations like role-playing or practical exercises when
the educator is new to this way of working. 

 “One of the most promising applications of the metaverse for learning is in the area of simulation-based assessments.
Simulations are powerful tools for assessing learners' knowledge and skills, as they provide a safe and controlled
environment where learners can practice and receive feedback on their performance.” Sridhar Joies, S (2024)

 



3.9 Scenario-based assessments with branching choices
Description: Scenario-based assessments present students with situational challenges that
require decision-making and have multiple outcomes based on their choices.
How it works in the metaverse: A student might be given a scenario in an environmental
science lesson where they make decisions to address ecosystem challenges, with each
choice affecting future outcomes. In this situation educators has to prepare several
scenarios based on the different outcomes the students can reach.
Benefit: This approach emphasizes critical thinking, adaptive problem-solving, and
decision-making, simulating real-world complexity that prepares students for not only
STEM careers but also for being an active world citizen in a changing world.
Motivation to use this method:Scenario-based assessments with branching choices allow
students to make decisions in complex situations, showcasing their problem-solving skills.
This method is primarily targeted at students and focuses on their decision-making and
adaptability. For educators, implementing this without suitable digital tools can be really
challenging. A simplified version could involve giving students written scenarios with
multiple-choice options, which can be adapted within the metaverse.

Each method has its advantages and challenges from an educator's perspective, and most
are more beneficial for the educator than the student. Some methods are resource-
intensive and best suited for digitally advanced environments, while others can be adapted
with simpler technical solutions. For beginners the methods might need to be simplified for
practical implementation, while for more advanced educators they can apply them more
fully. A balance between technologically advanced tools and user-friendly solutions would
ease implementation for teachers at all levels.
These approaches aim to make the most of metaverse’s immersive and interactive
potential, allowing STEM (all)- educators to assess not only knowledge acquisition but also
applied skills, engagement, collaboration, and critical thinking. Each approach also
provides students with varied, meaningful ways to demonstrate their learning, ultimately
supporting a more dynamic and student-centered assessment process.



4. Conclusion
 
Assessing student learning in the metaverse requires a shift in mindset and methodology
for educators. By embracing innovative approaches, educators can create meaningful
assessments that reflect student engagement and understanding in this new educational
frontier. It is believed that these assessment methods can give a broader picture of a
student’s knowledge and skills than traditionally used in the most efficient way. It is the
educator who needs to adjust and form the work, the planning and the assessment to the
class or group of students it is directed to. There is not one solution but many and it is hard
to just adopt someone else's work but to collaborate and discuss with other educators
more nuances and variables will appear.  

“In the metaverse, with the support of learning logging and learning analysis, teachers can assess learners’ performance
more comprehensively based on both formative and summative data. More significantly, it emphasizes more on learners’
growth rather than results, thereby breaking free of some limitations of traditional assessment.”Zhang, X, Chen, Y, Hu, L &
Wang, Y. (2022)

Assessment and evaluation in the metaverse present a transformative opportunity to
rethink how student learning is being measured and supported, particularly within STEM
education. By integrating immersive tools, interactive feedback, and real-time analytics,
metaverse enables assessments that are not only rigorous and evidence-based but also
engaging and personalized. These unique capabilities allow educators to shift from
traditional assessment methods toward approaches that prioritize practical application,
student engagement, and mastering 21st century skills.

In this chapter, different assessment methods have been explored in how they can be
effectively used in metaverse to assess core STEM competencies and other subjects
through performance-based tasks, simulations, and project-based assessments, while also
encouraging self-reflection, peer- evaluation, and ongoing formative feedback loops. The
interactive nature of the metaverse allows assessments to capture deeper insights into
student progress, supporting educators as they tailor instruction to meet diverse learning
needs.
The benefits of these methods extend beyond individual students, offering educators,
school administrators, and parents clear and actionable data on instructional effectiveness
and student achievement. This approach fosters transparency, promotes collaboration,
and ensures that assessment is a dynamic, responsive process that evolves with both
student needs and the demands of the rapidly changing STEM landscape. 

“Results also suggest that students exposed to VR training are up to 30 percent more efficient using inputs, time, and/or
avoiding performance errors than students exposed to traditional training, per additional hour of instruction.” 
Angel-Urdinola, D, Castillo-Castro, C & Hoyos, A (2021)

Ultimately, by embracing the metaverse’s potential for innovative assessment, educators
can inspire a new generation of STEM learners to be not only knowledgeable but also
adaptable, collaborative, and prepared to tackle the challenges of tomorrow’s world and
help them become active world citizens.


