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Introduction 
The importance of information and communication technologies (ICTs) in education is increasingly evident 
in the daily life of classrooms, both as a vehicle for learning and in specific subjects such as computer 
science or technology that are responsible for providing students with learning situations based on 
emerging digital tools (Balalle, 2024; Getenet et al., 2024). In Physical Education, however, teachers do not 
always know how to put ICTs at the service of education and make good use of them in the classroom, 
thereby failing to take full advantage of the benefits of these tools (Díaz Barahona, 2012). In addition, 
technological tools often do not introduce substantial innovations in Physical Education classes, even 
though teachers perceive that their implementation would be highly beneficial (Fernández-Espínola & 
Moreno, 2015). 

Abstract 
This article presents the design and implementation of Kahbom, a low-cost, game-
based device intended to foster active and motivated learning. The study follows a 
descriptive qualitative design with 53 upper-secondary students (16–17 years old) 
from a public school in Spain. The device combines physical levers, light and sound 
feedback, and time-limited semantic challenges in which small groups must identify an 
impostor word to “defuse the bomb.” Data were collected through an open-ended 
questionnaire and analysed using ATLAS.ti. Five main categories emerged from 
students’ perceptions: positive acceptance, motivation, exploration, interest, and 
innovation. Results show high levels of enjoyment, cooperative engagement, and 
curiosity, as well as sustained attention during the activity. The discussion highlights 
the potential of hybrid ludic-technological resources for formative assessment, 
inclusive practice, and interdisciplinary learning, and outlines future lines of research 
to examine long-term motivational and learning effects. 
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Game-based learning and gamification are resources that teachers are increasingly using, and this is also 
seen in the growing number of studies in recent years with this theme (Kim & Castelli, 2021; Li et al., 2023; 
Manzano-León et al., 2021). In addition, this gamification coupled with ICTs results in greater motivation 
in students and greater involvement in the proposed activities (Kim & Castelli, 2021; Li et al., 2023; 
Quintero González et al., 2018). Although physical education is a subject where the game is present in the 
classes, the same does not happen with ICT tools, since in physical education classes we find handicaps to 
make use of them, this is due to the use of outdoor tracks or pavilions, where there is not always internet 
connectivity and also in the yard we cannot connect to the electricity network, therefore, the use of ICTs 
in the subject is limited to ICT tools that do not depend on either internet connection or electricity 
connection for their use. In addition to these requirements, the tools must also be inclusive, so that 
students with disabilities can use them like any other student and not only as assistance tools (Fernández 
Batanero et al., 2021; Lynch et al., 2024; Samaniego López et al., 2025; Zárate-Rueda et al., 2025). 
 
To introduce these tools, teachers have an ally, novelty. Some authors seek to adhere novelty as a basic 
psychological need, joining the already established Competence, Autonomy and Relatedness (González-
Cutre et al., 2016). It has been shown that proposing novel methodologies and materials in physical 
education could cause an increase in students' intrinsic motivation (Fernández-Espínola et al., 2019). 
Teachers should be in constant search and learning about materials that students can visualize as novel 
and thus improve the learning experience of students, this work is not always well received by the teaching 
staff, where the older the age, the greater the disinterest and negative attitudes towards the use of ICT 
tools compared to younger groups of teachers (Díaz Barahona et al., 2018). 
 
The satisfaction of basic psychological needs should be the focus of attention when planning, organizing 
and selecting educational experiences and materials in order to promote intrinsic motivation in the subject 
of physical education (Salazar-Ayala & Gastélum-Cuadras, 2020). This intrinsic motivation in students in 
the face of sports practice contributes to create an intentionality in the adolescent to be physically active 
in the future (Almagro Torres et al., 2011; García Soler, 2016).  
 
Evaluation is a very important aspect of education—although not the only one—and it should not be used 
solely as an element of grading, but also endowed with a pedagogical purpose (Schunk & Zimmerman, 
1998;Coll & Onrubia, 2002) so that the student can develop in all educational areas and thus see their 
basic psychological needs fulfilled at the time of evaluation being present. This evaluation process seeks 
to be formative and collaborative, where students are part of the evaluation process and can through 
evaluative practice produce improvements in student learning, providing them with autonomy and 
reflection in the process (Bizarro et al., 2019). One way to involve students in evaluation is to present them 
with evaluation tools that they can manipulate, use and learn about. ICTs, in addition to innovative 
elements, can provide evaluation situations that differ from what has been seen so far in a more traditional 
evaluation and can make the student more aware (Fernández-Espínola et al., 2019) of the evaluation 
process by having an instantaneous response giving rise to a reflection at the same time. The objective of 
this descriptive study is to present a proposal for educational material that is inclusive and facilitates a 
novel learning experience, as well as to offer suggestions for use and activities with this device as an axis 
in physical education classes for all educational stages. 
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This work seeks to make a quality proposal where, from the teacher's point of view, students are more 
motivated to engage in sports practice through a material that promotes cooperation, teamwork and 
adapts to multiple gamifications to be carried out in the classroom. It also aims to be environmentally 
friendly, fulfilling the Sustainable Development Goal (SDG) number 12, corresponding to reduction and 
responsible consumption, of the 2030 agenda of sustainable development goals proposed by the United 
Nations (UN) among others such as SDG 4, quality education; SDG 5, gender equality and SDG 9, industry, 
innovation and infrastructure (UN, 2015).  
 
In recent years the study of gamification in education has become increasingly relevant among 
researchers, defining the search with the terms gamification and education, for the last 5 full years and 
we find an upward trend in the number of publications collected by these search terms, which implies a 
greater interest in the scientific community for this area of knowledge in the world of education (Cavus et 
al., 2023; Li et al., 2023; Manzano-León et al., 2021). 
 
Gamification is an active methodology that consists of introducing playful elements in the classroom by 
means of some innovative solution where students are actively involved in their learning. The subject of 
physical education is an environment in which games are present and it is easy to introduce them into the 
sessions. The aim of this teaching technique is that students perceive an improvement in the satisfaction 
of their basic psychological needs and an increase in intrinsic motivation while at the same time there is a 
decrease in demotivation (Ferriz-Valero et al., 2023; Mo et al., 2024; Sotos-Martínez et al., 2022). 
However, in the literature we also find studies reporting that, at the university level, intrinsic motivation 
is not modified by the use of gamification, but the grades obtained with respect to a control group are 
(Ferriz-Valero et al., 2020). 
 
However, gamification not only increases student motivation and grades, but also requires cooperation 
between group members to achieve common goals. This supports the use of interactive groupings in the 
context of gamification, where students cooperate with each other for a common goal and dialogue is 
encouraged in physical education classes. This type of grouping also increases the degree of satisfaction 
of basic psychological needs, intrinsic motivation and level of theoretical knowledge (Cuartero et al., 2020; 
Ferriz-Valero et al., 2023). Additionally, it also brings benefits in disruptive situations that occur in the 
classroom by the students, as behavioural variables such as aggressiveness, irresponsibility, disobedience 
and disruption of classroom climate are significantly reduced (Ferriz Valero et al., 2019). 
 
Currently, the UN has proposed an agenda for sustainable development, called Agenda 2030. In the 
creation of the device, some Sustainable Development Goals have been taken into account so that this 
innovative material complies with and brings this reality closer to the students. Specifically, the SDGs 
developed are SDG 4, quality education, since through this device the education that students will receive 
will be improved in vital aspects such as motivation or the satisfaction of basic psychological needs, among 
others; SDG 5, gender equality, thanks to the groupings and cooperative learning that the material 
promotes, gender equality will be promoted in physical education classes; (Bofill-Herrero et al., 2022) and 
SDG 9, industry, innovation and infrastructure; innovation of materials in the classroom helps in the 
classroom by working on novelty, which can be picked up as a basic psychological need. Moreover, in 
physical education, self-constructed material is used on numerous occasions and these practices related 
to SDG 12, sustainable consumption and production, are encouraged in physical education classes. 
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Therefore, the teachers involved have a high awareness of sustainable development (Baena-Morales et 
al., 2021; Bofill-Herrero et al., 2022; Ruiz-Navas et al., 2024). 

 
Methods and Materials 
Study design 
This study follows a descriptive qualitative design aimed at analysing students’ perceptions of an 
educational game-based device (Kahbom) and examining its potential to enhance motivation, 
engagement, exploration, and active learning within Physical Education lessons. The intervention was 
implemented in real teaching conditions and integrated into regular class sessions, allowing the analysis 
to reflect authentic educational dynamics. 
 
Participants 
The sample consisted of 53 students enrolled in the first year of Upper Secondary Education (1st 
Baccalaureate) at a public high school in the province of Alicante (Spain). Two intact groups of the subject 
Physical Education participated, selected through convenience sampling according to their availability 
during the study period. Participants were approximately 16 to 17 years old and had previously completed 
compulsory Physical Education during lower secondary education, ensuring a relatively homogeneous 
level of experience in group dynamics and cooperative learning tasks. The intervention took place during 
regular school hours in the sports facilities of the centre, reproducing realistic classroom conditions. 
 
Materials and device description 
The central material of the intervention was a teacher-designed game-based device, hereafter referred to 
as Kahbom (Figure 1). The device consists of: 
- A physical base equipped with four levers (representing “cables”), 
- Velcro-attached words placed on each lever, 
- A light and sound system that activates when the device “explodes”. 

Among the four words placed on the levers, three belong to the same semantic field, while one acts as the 
“impostor word”. When the incorrect lever is activated, the device produces a symbolic “explosion” using 
lights and sound feedback. The system also includes a configurable time limit, after which the device 
activates automatically if the group has not completed the task. The device is portable, low-cost, and does 
not require an internet connection or external power source, making it suitable for outdoor or non-digital 
learning environments. 

Figure 1. Material used for the development of the activity 
 
 
 
 
 
 
 
 
 
 

https://revistatransformar.cl/index.php/transformar


REVISTA ELECTRÓNICA TRANSFORMAR  
TRANSFORMAR ELECTRONIC JOURNAL 

ISSN 2735-6302 
Volumen 07 | Nro. 01 | marzo 2026 

https://revistatransformar.cl/index.php/transformar 
 
 

 
 

Los artículos de Revista Electrónica Transformar® de Centro Transformar SpA, Chile se 
comparten bajo licencia Creative Commons Chile: Atribución-NoComercial-SinDerivadas 4.0 
Internacional BY-NC-ND. 

 
 

 

10 
 

Procedure 
Students were organised into four cooperative groups, each assigned one Kahbom device. The activity 
required them to identify the impostor word and deactivate the device correctly within a limited time. To 
achieve this, students searched the space for dispersed word cards, identified those belonging to the same 
semantic field, determined which word on the device did not appear in the collected set, and avoided 
activating the lever associated with the impostor word. Activating the correct three levers resulted in 
successful deactivation, whereas selecting the incorrect word triggered a light-and-sound “explosion”. 
 
The activity was designed to promote the active use of an innovative teacher-created device for formative 
assessment, encourage movement and physical activity through a search-based task, increase 
engagement and playful involvement, reinforce semantic-field learning across different curricular 
subjects, and foster cooperative work, shared decision-making, and peer communication. The task took 
place in the school gymnasium or sports court. Before the session, teachers prepared the devices and 
distributed ten word cards around the space (Figure 2). Each card derived from or related to the others, 
forming a coherent semantic network, while one of the words attached to each Kahbom device served as 
the distractor. 

Figure 2. Two examples of track leaves distributed by space (gym or track) 

 
Without receiving explicit instructions at the outset, students approached the challenge from a problem-
solving perspective, collecting the distributed cards and recording them on a provided sheet (Figure 3). 
After identifying the complete semantic field, they returned to the device and selected the lever 
corresponding to the impostor word. A correct selection deactivated the Kahbom, whereas an incorrect 
one activated the symbolic explosion. 
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Figure 3. Two examples of cards provided to students to complete the series of words 

This methodological proposal can be adapted to different educational levels by modifying the number of 
words and the complexity of the semantic categories. It is grounded in active learning, cooperative work, 
formative assessment, and problem-solving approaches. Teachers acted as facilitators throughout the 
process, activating the devices at the start of each round but refraining from intervening in students’ 
decision-making. The spatial search component naturally integrated motor activity into the learning 
process, reinforcing the physical dimension of the task. 
 
Evaluation instruments 
To evaluate students’ perceptions, an open-ended ad hoc questionnaire was administered on paper at the 
end of the third session. The questionnaire included five open items designed to explore: 
- The perceived motivational value of the device, 
- Its impact on learning and engagement, 
- Elements of design that stimulated exploration or interest, 
- Students’ views on its potential applicability for future gamified activities. 

No personal or sensitive data were collected. Each response sheet was assigned a numerical code to 
preserve anonymity. Paper questionnaires were later digitised for systematic analysis. 
The tool was originally created with a specific use in mind, but during its development the broad potential 
of the device in education became evident, particularly its transversality, as it is applicable to all subjects 
and open to aesthetic modifications to adapt it to any educational context. 
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The main operation of the instrument is detailed below and a flowchart of the operation is shown in figure 
4. 

Figure 4. Flow diagram of device operation 

 
 
Data Analysis 
Data were uploaded to ATLAS.ti and analysed using a systematic qualitative coding protocol. Responses 
were segmented into units of meaning and categorised using a predefined coding tree structured into 
dimensions such as motivation, learning, and challenge. Associations between codes were examined 
through query tools, frequency counts, and co-occurrence analyses, allowing for the identification of 
recurrent patterns and emerging subthemes. This approach enabled a nuanced interpretation of students’ 
experiences and perceptions. 
 
Results  
The qualitative analysis of student responses revealed five main categories, representing the most salient 
aspects of their experience with the Kahbom device: positive acceptance, motivation, exploration, 
interest, and innovation. 
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These categories emerged from the frequency of citations in the coded dataset and reflect the students’ 
perceptions of both the pedagogical value and the emotional impact of the activity. The distribution of 
categories is presented in Table 1. 
 
Table 1. Reference records in the category-ordered questionnaire replies 

Category Frequency (n) Percentage (%) 
Positive acceptance 46 86.79% 
Motivation 42 79.25% 
Exploration 27 50.94% 
Interest 26 49.06% 
Innovation 23 43.40% 

 
Positive Acceptance (46 references) 
 
A total of 86.79% of the students positively evaluated the acceptance of the Kahbom device. Some of the 
highlighted statements included: 
- “Yes, having to pull the levers and the lights really catch your attention, yes, because it has been 

entertaining to use something totally different from what we normally use.” 
- “I think what I liked the most could be the lights, but also the levers. Yes, because the fact of having 

to go and pull the levers and that it might explode makes it more competitive.” 
- “Yes, because it is very fun, and it is good for the groups to have more confidence and work more 

as a team, not individually.” 
- “The sound, since it is a sound that attracts me and works in an easy way. Because it is a game 

where you are active and also bond with people.” 
- “It is something new for us and very practical due to its wide variety of options, yes, because you 

can mix physical activity with general-knowledge questions.” 
In summary, a large proportion of students described the device as fun, engaging, and different from 
typical classroom materials. Many highlighted the lights, levers, and sound effects as elements that 
immediately captured their attention and fostered group cohesion. Remarks such as “the lights and levers 
make it much more exciting” or “it helps the group work as a team rather than individually” illustrate this 
strong positive reception. 
 
Motivation (42 references) 
A total of 79.25% of the students highlighted the motivational aspect of the activity, emphasising its 
capacity to generate positive tension and a spirit of healthy competition. Its similarity to a television game 
show and the challenge of “defusing the bomb” increased adrenaline and encouraged the group to stay 
involved until the very last second. Some participants expressed: 
- “Yes, the fact that it has levers makes me feel like I am playing one of those games that appear on 

television.” 
- “The lights motivate quite a lot. If we had done the activity without the device, it would not have 

been as entertaining.” 
- “The similarity to the TV show Boom, because what draws our attention the most are the switches 

that looked like those on an airplane.” 

https://revistatransformar.cl/index.php/transformar
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- “Sharing different opinions with classmates to reach the solution, and the device made the activity 
more intense.” 

In sum, students frequently mentioned feeling highly motivated, emphasising the tension and excitement 
associated with the ticking timer and the challenge of preventing the “explosion.” Several compared the 
device to television game shows, noting that these features increased adrenaline and sustained 
engagement throughout the task. 
 
Exploration (27 references) 
A total of 50.94% of the students highlighted the exploratory component of the activity, noting how the 
simple mechanism of switches sparked their curiosity and motivated them to try different strategies. The 
adaptability of the device allowed for the creation of varied narratives and tailored exercises, promoting 
collective solutions and the creative exchange of ideas. This spirit of experimentation strengthened group 
collaboration, as reflected in comments such as: 
- “Yes, because it is something new for us and very practical due to its wide variety of options, because 

you can mix physical activity with general-knowledge questions.” 
- “The fact that it was entertaining to have to develop any technique to retrieve the puzzle.” 
- “Attractive and also different from what we usually do in class; it looked like a treasure, which 

awakened more curiosity.” 
- “It contributed to teamwork simply through the simple mechanism of switches.” 
- “In a way it grabs your attention, yes, like creating new activities, because with a simple bomb you 

can do many activities.” 
Overall, half of the participants valued the exploratory dimension of the activity. The simplicity of the 
mechanical system encouraged experimentation, creativity, and strategic thinking. Students reported that 
the device invited them to “try different techniques,” “develop strategies,” and “figure out the puzzle,” 
reinforcing collaborative problem-solving. 
 
Interest (26 references) 
A total of 49.06% of the students highlighted the level of interest the game generated, emphasizing the 
curiosity to discover which lever had to be pulled next and the desire to get it right before it “exploded.” 
This dynamic mechanic kept attention high throughout the entire session. As one student mentioned: 
- “Yes, it is a way of doing several fun activities and learning by playing. Yes, I find it interesting how 

the device knows which lever to pull so that it does not explode as the objectives change.” 
- “The fact that it has buttons to pull and that it might explode if you make a mistake, I think that 

makes it more interesting.” 
- “It made it a very dynamic game, because without the tension of defusing the bomb, it would not 

be the same.” 
- “Yes, because having the device and being able to pull the levers increases the interest in finding 

the correct answer.” 
- “Yes, because it increases the interest and the desire to carry out the activity.” 
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To summarize, nearly half of the responses highlighted that the constant decision-making process—
combined with the risk of triggering the explosion—maintained their interest and focus. Comments 
referred to the activity as “dynamic,” “attention-grabbing,” and “stimulating,” with the device serving as 
a central element in maintaining engagement. 
 
Innovation (23 references) 
A total of 43.40% of the students highlighted the innovation of the device, valuing especially its novel 
combination of technology and play in the Physical Education environment. This element of originality not 
only broke traditional patterns but also encouraged collective creativity when proposing alternative 
dynamics. Several participants stated: 
- “The joystick, you can choose the answer; yes, because it is something innovative in class, that it 

lights up and makes noise when you make a mistake.” 
- “The novelty, because it was a new object; yes, because you had the tension of whether the option 

would be the correct one or not.” 
- “Yes, because with it the situation is more realistic; I can make the activity more entertaining due 

to its originality and realism.” 
- “Yes, since I would have liked to see how it works and see all the work behind it. Of course, it is 

something innovative that people do not know they can learn with, and it is very motivating.” 
- “Because it is innovative and we are not used to this type of game; it attracts the attention of the 

class and you compete to complete the game correctly in the shortest possible time.” 
In essence, students recognised the device as innovative, noting the novelty of integrating physical 
mechanisms with playful dynamics in Physical Education. The originality of the tool sparked curiosity about 
its internal functioning and encouraged discussion about how it could be used in other subjects. 
 
Discussion 
The results of this study demonstrate that the Kahbom device generated a substantial pedagogical impact 
on student motivation, engagement and participation in Physical Education settings. The notably high level 
of positive acceptance (86.79%) indicates that multisensory and game-based stimuli function as effective 
mediators for initiating group involvement, lowering the entry barrier to participation and establishing a 
supportive social climate. This finding is consistent with Self-Determination Theory, which posits that the 
fulfilment of basic psychological needs fosters intrinsic motivation and long-term engagement (Almagro 
Torres et al., 2011; Manzano-León et al., 2021; Salazar-Ayala & Gastélum-Cuadras, 2020). In particular, the 
device’s novelty—the combination of physical manipulation, sound effects and time pressure—appears to 
satisfy the need for novelty proposed by González-Cutre et al. (2016), reinforcing the idea that innovative 
materials can stimulate students’ interest and willingness to participate (Ferriz-Valero et al., 2023). 
 
Motivation emerged as a central dimension, with 79.25% of students describing heightened activation, 
emotional tension and sustained engagement. The resemblance of the activity to a television game 
show—a familiar and culturally recognised format—may have contributed to increasing students’ 
enjoyment and sense of challenge, an effect previously reported in studies on gamification in Physical 
Education (Ferriz-Valero et al., 2023; Kim & Castelli, 2021; Li et al., 2023; Quintero González et al., 2018; 
Sotos-Martínez et al., 2022). The combination of countdown, uncertainty and collective decision-making 
appears to have triggered a playful competitive environment that promoted meaningful group interaction. 
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This aligns with findings indicating that gamified challenges can enhance both motivational processes and 
social competencies in school-age learners (Ferriz Valero et al., 2019; Mo et al., 2024). 
 
The exploratory nature of the activity—highlighted by 50.94% of participants—supports the idea that 
educational technologies can serve as “creative platforms” enabling experimentation, strategy 
development and adaptive task design. Students used the device to engage in problem-solving processes, 
draw semantic connections and construct collaborative narratives, aligning with pedagogical models based 
on active learning and project-based methodologies (Cavus et al., 2023; Manzano-León et al., 2021). This 
result is consistent with Cuartero et al. (2020), who emphasise that interactive group tasks enhance 
cooperative dialogue, shared responsibilities and collective reasoning within Physical Education. 
 
Sustained interest (49.06%) further demonstrates that the dynamic nature of the task—particularly the 
sequential manipulation of levers and the anticipation of the “explosion”—maintains attention and 
reduces disengagement, a recurrent challenge in practical subjects. The combination of time constraints, 
embodied action and immediate feedback may have facilitated states of focused involvement similar to 
flow, reinforcing the relationship between challenge, perceived competence and enjoyment (García Soler, 
2016; Fernández-Espínola et al., 2019). These findings suggest that well-designed ludic mechanisms can 
be harnessed to improve attentional regulation in environments characterised by movement and spatial 
dispersion (Fernández-Espínola et al., 2019; García Soler, 2016; Mo et al., 2024). 
 
Innovation (43.40%) was also frequently mentioned, indicating that Kahbom was perceived as a disruptive 
and original component within a subject where technological integration remains limited (Balalle, 2024; 
Díaz Barahona, 2012; Fernández-Espínola & Moreno, 2015; Karabin et al., 2024). The hybrid nature of the 
device—combining tactile mechanics with game-based dynamics—aligns with recent calls for sustainable, 
low-cost and scalable educational innovations capable of overcoming infrastructural barriers in Physical 
Education (Baena-Morales et al., 2021; Bofill-Herrero et al., 2022; Lynch et al., 2024). Moreover, the 
device’s modularity and adaptability open possibilities for interdisciplinary use, reinforcing its potential to 
support learning across curricular areas. 
 
The activity also revealed implications for formative assessment. The problem-solving structure of the task 
required students to articulate decisions, justify their reasoning and collaborate under pressure—
elements aligned with contemporary perspectives on formative assessment that emphasise autonomy, 
reflection and shared evaluation processes (Bizarro et al., 2019; Cavus et al., 2023; Coll & Onrubia, 2002). 
The device offers an accessible means of transforming assessment into an interactive and participatory 
experience, reducing its association with purely summative or individual forms of measurement. 
 
Nonetheless, these findings must be interpreted considering several limitations. The study was conducted 
with a relatively small and homogeneous sample from a single institution, limiting external validity. The 
short duration of the intervention does not allow us to determine whether the high levels of motivation 
and interest reflect sustained engagement or a novelty effect. Moreover, the activity was implemented in 
Physical Education only; its interdisciplinary potential remains theoretical and requires empirical 
validation. Future studies should incorporate longitudinal designs, comparison groups and objective 
indicators of learning and performance to better understand the long-term impact of the device. 
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Overall, the results provide strong support for the pedagogical viability of hybrid ludic-technological tools 
in Physical Education. The convergence of positive acceptance, motivation, exploration, interest and 
innovation establishes a solid foundation for integrating such devices into active and collaborative 
methodological frameworks. 

 
Conclusions 
The present study demonstrates that Kahbom is a highly promising pedagogical resource capable of 
transforming learning dynamics in Physical Education through game-based mechanisms, multisensory 
cues and collaborative problem-solving. The consistently high levels of positive acceptance and motivation 
observed suggest that the device effectively satisfies key psychological needs identified by Self-
Determination Theory—particularly competence and novelty—while simultaneously fostering group 
cohesion and enjoyable engagement. These features position Kahbom as more than a motivational add-
on: it operates as a structural enhancer of active learning environments. 
 
The strong exploratory and interest dimensions reflect the device’s versatility and creative potential. Its 
modular structure, adaptability to multiple narratives and capacity to integrate cognitive and motor tasks 
make it a powerful tool for interdisciplinary applications. Beyond its immediate use in Physical Education, 
the device holds potential for language learning, mathematics, science and humanities, where semantic 
reasoning, problem-solving and cooperative inquiry can benefit from ludic frameworks. 
 
From an organisational perspective, Kahbom represents a scalable and cost-efficient innovation. Its ease 
of construction and maintenance allows for implementation in schools with limited resources, and its 
simplicity enables students themselves to participate in its assembly and improvement. This aligns with 
calls for sustainable and inclusive educational innovation, reflecting broader goals outlined in the 
Sustainable Development Goals—particularly SDG 4 (Quality Education), SDG 9 (Industry, Innovation and 
Infrastructure) and SDG 12 (Responsible Consumption). 
 
For sustained adoption, teacher training will be essential. Professional development programmes focusing 
on challenge-based instruction, formative assessment and inclusive pedagogies would allow educators to 
maximise the device’s pedagogical potential. Establishing communities of practice could further support 
the sharing of scenarios, adaptations and evidence-based reflections. 
 
While this study offers encouraging insights, further empirical research is needed. Longitudinal analyses 
should examine whether the motivational effects endure over time and whether Kahbom influences 
learning outcomes, physical engagement or socio-emotional development. Evaluating its impact in other 
curricular areas will also be necessary to fully validate its interdisciplinary value. 
 
In sum, Kahbom represents an accessible and innovative contribution to the growing field of playful 
learning technologies. By merging low-cost engineering with evidence-based pedagogical principles, the 
device positions play as a central resource for active learning, instructional innovation and the creation of 
inclusive, participatory classroom communities. 
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