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Abstract

There is a consensus that Serious Games (SGs) have a potential as a tool for education, and
the conversation is no longer about whether it makes sense to use SGs in education, but
how to exploit their potential to become a revolution is to become effective in the
evaluation of the learning progress of the player. The aim of this special issue is to presents
some recent in the field of assessment of learning.
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Serious Games (SGs) are computer games designed in order to have an impact on the target user,
which is beyond the pure entertainment aspect [1]. In the educational field, a SG is thus designed
both to be appealing, like commercial games, and to meet specific educational goals as well. In
order to support the latter requirement, SGs are evolving and specifically contemplating educational
features including technology-assisted modules for the assessment of student performance [2].

Past literature has explored how technology can improve the quality of assessments in
general, also replacing certain tasks previously done by instructors [3]. Specifically, as players
progress through a SG, they accumulate points/coins/bonus/etc., which in turn enable higher difficult
tasks in the next levels. Incorporating this information in the assessment module can push SG
beyond traditional (and limited) approaches to assessment such as questionnaires, that usually
interrupt rather than facilitate the learning process [4]. Designing this form of “in-game” assessment
is a challenging and time-consuming activity. However, it has to be the distinctive feature of any
SG, where game mechanics (e.g., score, points, bonus, levels, leader-boards, etc.) should be
consistent with the pedagogical target [5].

In this context, the assessment of learning in SGs can be defined as the process of reporting
results about the effectiveness of the educational activity (in terms of the progress towards the
established learning outcomes) provided during the game play, exploiting information coming from
the interaction of the player with the game [6]. Data gathered during the game play, like game
analytics (game events, player actions, etc.) [7] and information gathered from innovative controllers
(user movements, physiological measurements, etc.) have the potential to automate (through
algorithms, Al statistical methods, etc.) the assessment process and to improve the adoption of SGs
by stakeholders (industry training responsible, teachers, schools, etc.) by proving the evidence of
SG’s impact on learning [8].

However, caution is required: assessing user performance regarding an educational goal
within the simulated virtual-world of a game is not a trivial matter. The integration of assessment in
games will require the definition of a methodology for selecting the data to be gathered, the right
algorithms to manipulate the data and new approaches to providing feedback to the user. This
methodology has to be general and modular, in order to be seamlessly applicable in different games.

This special issue on “Intelligent Learning Assessment in Serious Games” of the

International Journal on Serious Games has three main contributions focused on tackling this
problem, which we identify as a key requirement for the future of the SGs industry.
In “Set-theoretical and Combinatorial Instruments for Problem Space Analysis in Adaptive Serious
Games” by Enkhbold Nyamsuren, Han L.J. van der Maas and Matthias Maurer [9], a methodology
and some instruments are proposed for analyzing Computerized Adaptive Practice (CAP) system
used for assessing player’s expertise and difficulties of in-game problems. The contribution
demonstrates the viability of the proposed approach in two case studies.

In the second paper, entitled “Data Analytics of Mobile Serious Games: Applying Bayesian
Data Analysis Methods” by Heide Lukosch and Scott Cunningham [10], a mobile game for teaching
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resuscitation is presented. The game applies Bayesian methods for analyzing large dataset coming
from a field test in three schools with 171 real players.

Finally, the article “Gamified In-Home Rehabilitation for Stroke Survivors: Analytical
Review” by Paul Tamayo-Serrano, Samir Garbaya and Pierre Blazevic [11], presents a review of
gamified stroke rehabilitation systems in order to identify the most important features.

All three articles represent prime examples of how intelligent assessment features can
significantly enhance the educational value and practical applicability of serious games.
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