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ABSTRACT

The transformation of educational systems, driven by the need to foster 21st-
century skills such as collaboration, creativity, and critical thinking,
necessitates a reevaluation of classroom assessment methods. This study
investigates the application of educational escape boxes for stealth
assessment in primary education. By integrating storytelling, puzzles, and
group collaboration, escape boxes create engaging and psychologically safe
environments that promote active learning and natural peer interaction. The
research was conducted through a systematic review and qualitative content
analysis of 34 credible academic sources from reputable databases, selected
via purposive sampling based on inclusion and exclusion criteria focusing on
educational escape boxes and publications from 2013 to 2024. The data were
analyzed in three stages using thematic analysis. The findings identified five
key strategies: designing targeted puzzles for assessing cognitive skills,
narrative scenarios for evaluating collaboration, time-bound challenges for
measuring time management and focus, interactive feedback for assessing
self-regulation, and game-based rewards for evaluating intrinsic motivation.
Detailed explanations of these strategies were provided. Implementing
educational escape boxes requites support from educational systems to
enhance student engagement and motivation while facilitating authentic,
unobtrusive assessment of essential skills.
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Introduction

In recent years, the limitations of traditional educational assessment methods,
such as written and score-based exams, have become increasingly evident,
particulatly in their tendency to induce anxiety, reduce motivation, and promote
superficial learning among students (Cantwell et al., 2022). These methods often
fail to effectively measure 21st-century skills, such as collaboration, critical
thinking, creativity, and self-regulation, which are essential for success in modern
contexts. To address these challenges, researchers have explored innovative
approaches that assess not only knowledge but also process-oriented and non-
cognitive competencies. Stealth assessment, a method that seamlessly integrates
evaluation into learning activities without students’ awareness, has emerged as a
promising solution, particularly in game-based environments like educational
escape boxes (Rahimi & Shute, 2023).

Stealth assessment is characterized by real-time evaluation, continuous data
collection, a focus on the learning process, and assessment in life-like contexts,
enabling a more precise examination of student performance (Tijsterman, 2023).
Educational escape boxes, inspired by recreational escape rooms, foster group
learning, problem-solving, and social interaction through challenging, narrative-
driven scenarios (Veldkamp et al., 2020). These environments provide valuable
data on students’ decision-making, critical thinking, collaboration, and emotional
responses in natural settings, making them ideal for implementing stealth
assessment (Karageorgiou et al., 2023). However, despite their potential, there is
a lack of clear theoretical and practical frameworks for systematically applying
stealth assessment in escape boxes (Licchelli & Barnett, 2023). This study aims
to bridge this gap by proposing practical strategies for teachers to use escape
boxes for unobtrusive, human-centered, and process-based evaluation, alighing
with the educational needs of the 21st century (Shute & Rahimi, 2021).

Literature Review

The literature underscores the inefficiencies of traditional assessments, which
often prioritize rote memorization and standardized responses, limiting their
ability to evaluate process-oriented skills and non-cognitive competencies
(Cantwell et al., 2022). Stealth assessment, grounded in Evidence-Centered
Design  (ECD), offers a framework for collecting performance data
unobtrusively during learning activities, particularly in game-based settings
(Shute & Rahimi, 2023). This approach is well-suited to interactive environments
like educational escape boxes, which engage students in problem-solving,
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collaboration, and critical thinking within narrative-driven contexts (Tidbury &
Bridge, 2023).

Educational escape boxes involve students working collaboratively to solve
curriculum-aligned puzzles within a time limit, fostering active learning, intrinsic
motivation, and social interaction (Veldkamp et al., 2020). These environments
enable teachers to observe authentic behaviors, such as decision-making and
emotional responses, which are difficult to assess through traditional methods
(Karageorgiou et al., 2023). Key features of escape boxes—problem-solving,
collaboration, time pressure, and creativity—align with the principles of stealth
assessment. For instance, multi-layered puzzles encourage analytical thinking,
while group dynamics reveal collaboration and communication skills
(Tijsterman, 2023). Time constraints elicit authentic responses, allowing
assessment of stress management and decision-making (Cantwell et al., 2022),
and non-linear structures promote innovative problem-solving (Karageorgiou et
al., 2023).

Despite their potential, the systematic integration of stealth assessment into
escape boxes remains underdeveloped. Existing studies primarily focus on
learning outcomes or engagement, with less attention to deriving valid
assessment data from in-game interactions (Licchelli & Barnett, 2023). This
research addresses this gap by developing actionable strategies that enable
teachers to use escape boxes for authentic, evidence-based assessment, blurring
the boundary between learning and evaluation (Shute & Rahimi, 2021). By
bridging modern assessment theories with creative tools like escape boxes, this
study aims to enhance teachers’ ability to evaluate cognitive and non-cognitive
skills in a stress-free, engaging manner (Veldkamp et al., 2020).

Methodology

The study adopted a qualitative content analysis approach to identify strategies
for using educational escape boxes in stealth assessment within primary
education classrooms. A systematic review of 34 credible academic sources,
published between 2013 and 2024, was conducted using databases such as
Google Scholar, SID, Scopus, ResearchGate, and ScienceDirect. Sources were
selected through purposive sampling based on specific criteria: full-text
availability, a focus on educational applications of escape games, and publication
in peer-reviewed journals or reputable reports. Quality was ensured using tools

like AMSTAR 2 for systematic reviews and the CASP checklist for qualitative
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studies. Articles on non-educational games or traditional assessments were
excluded.

The search utilized keywords such as “Educational Escape Games,” “Stealth
Assessment,” “Game-Based Learning,” and their Persian equivalents, combined
with Boolean operators (e.g., (“Educational Escape Games” OR “Escape
Rooms in Education”) AND “Stealth Assessment”). From an initial pool of 150
articles, 70 were shortlisted after title and abstract screening, and 34 were
selected after full-text review, achieving theoretical saturation. Data were
analyzed using thematic analysis in three stages—basic, organizing, and
overarching themes—to extract five key strategies for stealth assessment in
escape boxes (Shute & Rahimi, 2023).

Conclusion and Strategies

The study aimed to explore how educational escape boxes can serve as tools for
simultaneous teaching and assessment in primary education. Through systematic
review and thematic analysis, five key strategies were identified, as detailed
below:

1. Targeted Puzzle Design for Assessing Cognitive Skills: Curriculum
concepts are embedded in puzzles requiring practical application of
knowledge, logic, and higher-order thinking. This approach assesses
cognitive skills like analysis and reasoning in a meaningful, stress-free
context, unlike traditional tests (Rahimi & Shute, 2023). For example, in
a sixth-grade math escape game, students calculate a rectangle’s
perimeter to unlock a box, demonstrating conceptual understanding
without direct testing (Tijsterman, 2023).

2. Narrative Scenarios for Evaluating Collaboration: Story-based
scenarios, such as solving a historical mystery, encourage group
collaboration, task division, and decision-making. Teachers observe
interactions to assess communication and teamwork skills unobtrusively
(Khanna et al.,, 2021). For instance, in a math escape game, students
collaborate to solve integer-based puzzles, with teachers recording group
dynamics using structured forms.

3. Time-Bound Challenges for Measuring Time Management and
Focus: Time constraints in escape games reveal students’ ability to
prioritize and maintain focus under pressure. Metrics like puzzle-solving
time or error rates are collected without students’ awareness, providing
authentic data on time management (Shute, Lu, & Rahimi, 2021). For
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example, a sixth-grade math game tracks time spent solving
multiplication puzzles to assess decision-making speed.

4. Interactive Feedback for Assessing Self-Regulation: In-game
teedback, such as hints, encourages students to reflect on strategies and
adjust approaches, fostering self-regulation. Data on hint usage or error
correction provide insights into metacognitive skills (Licchelli & Barnett,
2023). For example, post-game discussions with guided questions help
teachers assess students’ planning and reflection processes.

5. Game-Based Rewards for Evaluating Intrinsic Motivation:
Rewards like points or narrative progression enhance intrinsic
motivation, with data on puzzle completion or optional challenge
engagement indicating enthusiasm (Shute & Ventura, 2013). In a digital
math escape game, software tracks puzzle-solving frequency to gauge
motivation levels.

These strategies enable authentic assessment of cognitive and non-cognitive
skills without test anxiety, supported by practical classroom examples to ensure
applicability in resource-limited settings (Shute et al., 2021; Licchelli & Barnett,
2023).

Implications and Recommendations

Theoretical Implications: This research enriches the literature on stealth
assessment and game-based learning by providing a framework for designing
educational escape boxes. It integrates Evidence-Centered Design (ECD)
principles, blurring the line between learning and assessment while emphasizing
21st-century skills (Shute & Rahimi, 2023). This framework addresses theoretical
gaps and supports the development of human-centered, stress-free evaluation
models (Veldkamp et al., 2020).

Practical Implications: The strategies are practical for teachers, enabling
assessment of collaboration and self-regulation through group activities in
resource-limited classrooms. Educational planners can develop localized escape
box kits aligned with national curricula, enhancing assessment quality and
reducing test anxiety (Rahimi & Shute, 2023; Khanna et al., 2021).

Recommendations:
1. Low-Cost Design: Teachers can create escape boxes using affordable
materials like cardboard and manual locks, embedding puzzles like
fraction calculations (Veldkamp et al., 2020).
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2. Teacher Training: Short-term courses on structured observation can
enhance teachers’ ability to record behaviors like collaboration using
standard forms (Nugent & Crews, 2013).

3. Simple Technology: Tools like Google Forms can track performance
data, such as puzzle-solving attempts, in digital environments (Shute, Lu,
& Rahimi, 2021).

4. Interdisciplinary Collaboration: Teachers, educational psychologists,
and game designers should collaborate to create inclusive escape boxes
for diverse learners (Karageorgiou et al., 2023).

5. Documentation and Research: Teachers should document
experiences to build a local knowledge base, with future studies
exploring long-term impacts on motivation and learning in subjects like
math (Tijsterman, 2023).

This research demonstrates that educational escape boxes offer a meaningful
platform for integrating teaching and assessment, fostering 21st-century skills
while eliminating traditional test stress. By implementing these strategies,
teachers can gain deeper insights into students’ abilities, learning styles, and
needs, aligning with modern educational demands.
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