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Abstract

The paper explores how mathematics can be applied in real-life situations for primary
school students by creating tasks that connect mathematical learning to everyday contexts.
This approach is grounded in the concept of Contextual Teaching and Learning (CTL). The
aim of the paper is to introduce the CTL concept and examine its potential in primary
education. Specifically, the article focuses on the use of Education Live Action Role-
Playing (EduLARP) as a method for implementing CTL in primary-level mathematics
education. The EQULARP method has been chosen as the main method for introducing CTL
in our research. Additionally, the paper presents examples of international mathematical
EduL ARP projects.
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1. Introduction

Improving the quality of education is also a priority in the Slovak educational
environment, where systematic efforts to enhance educational outcomes - including in
mathematics - are evident. One such initiative is the proposal by the State Pedagogical
Institute, which developed the document Concept for Improving Mathematics Education in
Primary and Secondary Schools in the Slovak Republic (2019). This document is based on
the results of the PISA and TIMSS assessment studies and highlights the dissatisfaction of
employers who believe that graduates are insufficiently competent in applying acquired
knowledge to real-life situations.

The document presents recommendations, including the need to actively involve
students in mathematical activities, promote learning through the application of knowledge
to real-life situations, and establish connections between mathematics and other subjects.
The emphasis on learning for life is also reflected in the current curriculum reform. This
reform aims to shift the focus from memorization and rote learning to contextualizing
knowledge, with the goal of deepening the learning process and developing the ability to
make connections and apply knowledge in various contexts (Ministry of Education,
Research, Development and Youth of the Slovak Republic, 2023). This idea has been
addressed in the context of mathematics education by Costello (2022), who described
students' mathematical problem-solving as blindly following procedures. This phenomenon
manifests in the educational process as a gap between lesson objectives and the actual
learning experiences achieved by students, as they apply mathematical operations in an
automated manner — without deeper reflection. According to the author, the problem lies in
the lack of real-life context.
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Considering these findings, we decided to explore ways to strengthen mathematical
knowledge and skills among younger students. We chose the EduLARP method to
implement tasks set in real-life situations, based on the concept of learning in context. The
potential of this method in Slovakia was discussed by Grencikova, PetruSova, and Krajco
(2018), who found that its application in the Slovak educational context is currently
minimal.

2. The Concept of Contextual Teaching and Learning in Educational Processes

According to Johnson (2002) CTL is a pedagogical approach that suggests meaning
emerges from the relationship between content and its context. The broader the context in
which learners can make connections, the more meaningful the content becomes to them.
The teacher's role is to provide this context for students. CTL facilitates the linking of
learning content to real-life situations. It is recommended to be taught in an integrated,
multidisciplinary manner, enabling students to apply the knowledge and skills they have
acquired in applicable contexts (Berns & Erickson, 2001). The goals of education should
extend beyond the acquisition of knowledge to its practical application (Johnson, 2002).

The implementation of contextual learning into the educational process can be achieved
through active and authentic learning techniques (Hudson & Whisler, 2007; Blanchard,
2001; Osika et al., 2022). According to Meyers and Jones (1993), active learning techniques
transition learners from passive recipients to active participants, thereby maximizing the
impact of learning on students. Bean (2011) recommends employing case studies, role-
playing, small group work, and creative activities that develop thinking skills and can be
applied to specific situations.

In addition to the previously mentioned use of active and authentic learning techniques,
specific Contextual Teaching and Learning (CTL) strategies are identified. Blanchard
(2001) includes: emphasizing problem-solving; recognizing the need for learning in
context; teaching students to monitor and manage their own learning; embedding instruction
in students' life contexts; promoting peer learning; and employing authentic assessment.

Johnson (2002) identified eight components of CTL that complement Blanchard's
(2001) strategies. Both authors agree on the necessity of guided and reciprocal learning,
authentic assessment, and linking learning to meaningful life contexts. Additionally,
Johnson (2002) highlights collaboration, the development of critical and creative thinking,
and the pursuit of improved performance as essential components of CTL.

Research by Selvianires and Prabawanto (2017) and Spooner (2023) offers
recommendations for effective CTL implementation. Both studies emphasize, alongside
collaboration and activity (as noted by Johnson, 2002), the integration with other content
areas to provide students with more complex contextual understanding.

Interdisciplinarity in mathematics education has been the subject of scholarly studies,
including the work of Dewolf et al. (2011), building upon the research of Silj6, Riesbeck,
and Wyndhamn (2009). The researchers investigated the impact of the subject taught on
students' problem-solving abilities. The results revealed significant differences in solving
the same problem across two different teaching subjects. The authors interpreted this
difference as a result of expected and typical responses in mathematics instruction, where
students accept numerical solutions without considering the broader real-world context —
a claim also made by Costello (2022). Research suggests the need to develop more authentic
tasks that simulate real-world problems and integrate interdisciplinary approaches into
mathematics education. This integration aims to extend students’ mathematical thinking
beyond the confines of the mathematics classroom.
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The aforementioned strategies for effective CTL implementation ’re complementary
and overlapping. Therefore, the REACT strategy — comprising Relating, Experiencing,
Applying, Cooperating, and Transferring — can be considered a unifying CTL framework.
According to Herlina (2022) and the Center for Occupational Research and Development
(CORD, 2023), REACT serves as the primary CTL strategy.

REACT encompasses the elements identified by Blanchard (2001), Johnson (2002), and
Selvianiresa and Prabawanto (2017), forming a coherent CTL approach. We present this
strategy and its components in more detail in Table 1.

Table 1. REACT Strategy
REACT

Relating the context of everyday life enables students to connect familiar situations
with new knowledge;

IR O LTl the method for developing knowledge involves exploration, discovery, and
problem-solving;

2N U0 Tl learning through the application of new concepts and information within
real-life contexts;

(O Io%1s 1 T.@l sharing, responding, and communicating with peers through group
activities and projects;

RN (gel il applying acquired knowledge to new situations and contexts.

The components of the REACT strategy should be integral to every teaching unit that
embodies the core principles of the Contextual Teaching and Learning (CTL) approach.

3. Elements of the EAuLARP Method

Building upon the recommendations for integrating Contextual Teaching and Learning
(CTL) into the classroom, we have chosen to implement this concept through the EQuLARP
method. EAuLARP evolved from traditional Live Action Role-Playing (LARP) games
(Stark, 2012). Backman (2003) defines LARP as a role-playing game in which participants
assume the roles of characters and enact a fictional narrative. In academic literature, two
variations of the term exist: the capitalized "EduLARP" (e.g., Mochocki, 2013; Veselkova,
2017) and the lowercase "edularp" (e.g., Sandberg, 2004; Stark, 2012; Geneuss, 2019;
Ronnasen, 2022). According to Stark (2012), the differences in terminology arise from the
domestication of the term "LARP." In Nordic countries (Finland, Sweden, Denmark,
Norway), "LARP" has been adapted into the language as a full-meaning word, like how
"laser" (Light Amplification by Stimulated Emission of Radiation) and "radar" (Radio
Detection and Ranging) are used and is written without capital letters.

In the context of EQuULARP, participants are divided into:

e Player Characters (PCs): Students who actively participate in the game by assuming

roles and improvising within the narrative, thereby applying their learning in
dynamic, real-world scenarios.

e Non-Player Characters (NPCs): These participants do not engage in the game
through character roles. Instead, they facilitate interactions with PCs, possessing
crucial information that can be revealed to the PCs at strategic points during the
game.
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e Game Master (GM): The GM oversees the entire game, providing NPCs with
instructions as needed to ensure the smooth progression of the narrative and
gameplay.

In the educational context, the term EAduLARP is used to denote a specific category of
LARP games designed for pedagogical purposes (Maragliano, 2019). EQuLARP refers to
a form of role-playing that conveys predetermined educational content (Balzer & Kurz,
2015). According to Hyltoft (2010), an educational EduLARP game must fulfill the
following criteria:

e Educational Goal: The primary element of an EQuLARP game, applicable across
various lesson types — whether introducing new knowledge (Hyltoft, 2010;
Mochocki, 2013) or reinforcing learning (Kundrat, 2022);

e Live Action: The game is based on interactive participation among individuals;

e Role-Playing: Incorporation of role-playing elements, including a narrative,
characters, and rules (Hyltoft, 2010).

The structure of EQuULARP can be examined concerning its phases (Maragliano, 2019)
and its organization (Balzer, 2009; Kundrat & Dolecek, 2014). Specifically, Maragliano
(2019) delineates the phases of EQuLARP into five parts (Figure 1).

> Ice-breaking > Workshop > Game > Deroling > Debriefing >

Figure 1. Phases of EQuLARP

e Ice-Breaking Phase: This phase focuses on preparing the group and creating
a welcoming atmosphere. Preparatory activities are used to establish a non-
judgmental environment conducive to open participation;

e Workshop Phase: Participants are introduced to the rules and boundaries of the
game. During this stage, they become familiar with their assigned roles and the
structure of the EQuLARP;

e Game Phase: This is the core stage, during which the EduLARP is actively
implemented, and participants engage in role-playing based on the defined narrative
and objectives;

e Deroling Phase: This phase facilitates the transition out of character, allowing
participants to gradually return to their real identities after the game concludes;

e Debriefing Phase: In this reflective phase, participants provide feedback and discuss
their experiences. It serves to process the emotional and cognitive impacts of the
game. This includes areas of reflection such as Emotions, Individual experiences,
Analysis of the gameplay, Contextualization and real-life connections,
Generalization, Educational insights (Maragliano, 2019).

The organizational structure of EQULARP design has been addressed by various authors,
including Balzer (2009) and Kundrat & Dolecek (2014). A detailed classification of the
organizational steps proposed by these authors is presented in Table 2.
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Table 2. Organizational Structure of EQuLARP

EduL ARP Organizational Structure

IS¢ EVEI0) B BRIl The requirements of the game should be specified before the start of
constraints development (e.g., number and type of participants, age category).

Educational Define the educational content and objectives that the game is
content intended to convey.

Define elements related to the game's story, such as the selection of
Creation phase - a key theme or fictional world, choice of genre, development of the
Storytelling initial concept, and creation of characters (with the option for
players to complete or customize their characters).

Game mechanics Define the rules of the game, including both regulatory and
constitutive elements.

External settings Identify the elements related to the game that are not an immediate
part of gameplay (e.g., preparation, warm-up, debriefing).

Game materials Specify the materials and texts that players will have access to
before, during, or after the game.

These categories can serve as inspiration for the development of original EduLARP
games. Balzer (2009) emphasizes that the number and structure of these categories can be
adjusted to suit the specific needs of an individual EdQuLARP.

In Slovakia, EduLARP has received minimal attention, as noted by Grencikova,
PetruSova, and Kraj¢o (2018). In contrast, some of Slovakia’s neighboring countries have
shown slightly more interest in this educational approach. In Poland, the pedagogical
potential of EduLARP was discussed by Mochocki (2013), who attributes the initial
mention to the literary playwright Szej. Szej argued that Tabletop Role-Playing Games
(TTRPGs) could lead to similar educational outcomes as dramatic techniques. Despite this,
Mochocki (2013) highlights that the method remains largely unfamiliar within the Polish
educational context and stresses the need for broader awareness.

In the Czech Republic, EAuLARP development is supported by the organization
EduLudus, which is dedicated to the creation and implementation of educational LARP
games. In 2018, EduLudus developed and validated five EQuULARP games — Magic Guilds,
Mesozoic Park, Orteg’s challenge, Singularity, TeraforMars — focusing on mathematics at
the lower secondary level, with interdisciplinary links to other science subjects (EduLudus,
2018).

4. Methodology

Based on the literature reviewed, our research focuses on a model of contextual learning
aimed at strengthening the mathematical thinking of primary school students through real -
life contexts. Drawing from theoretical knowledge of CTL strategies and the organizational
phases of EQuLARP, we will design a mathematical EQULARP aligned with the 4th-grade
primary education curriculum objectives and requirements. Specifically, we are interested
in:
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e The problem-solving procedures employed by students when addressing problems
that simulate real-life situations;

e The relationship between the type of mathematical problem and students' ability to
apply knowledge in solving it;

e Students' evaluation of the EQULARP educational environment and the EduLARP
method itself.

We have chosen qualitative research, employing the Design-Based Research (DBR)
methodology. This approach was inspired by the STARS (Student Activating Role-playing
Games) study, which applied this methodology to validate EQULARP games in primary
schools in Bavaria (Geneuss, 2019). The DBR methodology involves iterative cycles of
design, implementation, analysis, and refinement to create effective educational
interventions. The stages of our research correspond to the characteristics of DBR and
include:

1. Designing a mathematical EQuLARP;
2. Creating mathematical tasks that connect real life with mathematics;

3. Conducting a DBR cycle to validate the difficulty of the mathematical tasks —
Implementing the tasks in classroom settings, collecting data on student
performance, and analyzing the appropriateness of task difficulty.

4. Qualitative Analysis of Collected Data — analyzing students' solutions, responses,
and observation sheets to assess problem-solving procedures.

5. Implementation of Mathematical EQuLARP

6. Analysis of Results — Evaluating the EQuLARP game through: Qualitative content
analysis of students' answers, Analysis of written solutions, focusing on problem-
solving procedures, Examination of observation sheets to identify patterns;

7. DBR Interventions — Implementation of new elements — refining and enhancing the
EduLARP intervention based on analysis results, incorporating new elements to
improve effectiveness.

8. The final mathematical EQULARP game.

5. Conclusion

The analysis of the theoretical foundations of the CTL suggests that its application in
primary-level mathematics education can effectively facilitate the transfer of knowledge to
real-life contexts. We assume that the experiences gained through the EQuLARP game,
along with individual role-playing activities, can enhance students' understanding of how
mathematics is used in practical, everyday situations.
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