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RESUMEN 
La placa Makey-Makey ha ganado popularidad en el ámbito educativo para 
estimular la creatividad, la motivación y el pensamiento crítico entre los estudiantes. 
Por estos motivos, se plantó evaluar la percepción de los estudiantes de magisterio, 
los futuros docentes, sobre esta herramienta mediante el Modelo de la Aceptación 
Tecnológica (Modelo TAM) con la finalidad de conocer la utilidad e integración, 
facilidad y autoeficacia de la placa Makey-Makey. La investigación abarcó dos 
cursos académicos, involucrado un total de 360 estudiantes matriculados en la 
asignatura de Tecnologías de la Información y Comunicación Aplicadas a la 
Educación del Grado de Educación Primaria. La recolección de los datos se realizó 
mediante un cuestionario online validado a través del análisis factorial exploratorio 
y confirmatorio sobre el modelo TAM, utilizando una escala Likert. Los resultados 
evidenciaron una notable aceptación de esta herramienta por parte de los 
estudiantes, obteniendo una media general de 4,1 puntos sobre 5 y con un nivel de 
fiabilidad de 0.910. Estos hallazgos respaldan la eficacia y la relevancia de esta 
herramienta, destacando su potencialidad para enriquecer el proceso de formación. 
En conclusión, la positiva percepción de los estudiantes sugiere la integración de 
esta herramienta para ayudar a desarrollar nuevas competencias claves en la 
formación de los futuros docentes.   
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ABSTRACT 
The Makey-Makey board has gained popularity in the educational field to stimulate 
creativity, motivation, and critical thinking among students. For these reasons, it was 
planned to evaluate the perception of student teachers, future teachers, about this 
tool through the Technological Acceptance Model (TAM Model) to know the 
usefulness and integration, ease, and self-efficacy of the Makey-Makey board. The 
research covered two academic years, involving a total of 360 students enrolled in 
the subject of Information and Communication Technologies Applied to Education of 
the Primary Education Degree. Data collection was conducted using an online 
questionnaire validated through exploratory and confirmatory factor analysis on the 
TAM model, using a Likert scale. The results demonstrated a remarkable acceptance 
of this tool by the students, obtaining an overall mean of 4.1 points out of 5 and a 
reliability level of 0.910. These findings support the effectiveness and relevance of this 
tool, highlighting its potential to enrich the training process. In conclusion, the positive 
perception of students suggests the integration of this tool to help develop new key 
competencies in the training of future teachers.  

KEYWORDS 
Educational technology; makey-makey; ICT; teacher training; motivation; TAM. 
 

 

 
   

1. INTRODUCTION 
The use of technologies has experienced a remarkable growth thanks to the presence of 
Information and Communication Technologies (ICT) both in daily life and in the educational field, 
responding to the needs of an increasingly technological society (Villalustre-Martínez, 2024). 
Specifically, the incorporation of the Internet and the use of technological resources have played 
a crucial role in the way knowledge has begun to be transmitted. Several authors have explored 
and analyzed this phenomenon as a result of various constructive approaches, highlighting the 
importance of these digital resources as pedagogical tools for the construction of knowledge 
(Pérez de Maza, 2023; Jaramillo-Domínguez and Tena-Pucha 2022; Argüello Rodríguez, 2022; 
Romero-Tena et al., 2022), so the educational field must be prepared to respond to the needs of 
an increasingly technological society.  

According to the contributions of Yücedağ and Turan (2022), technology is advancing at a rapid 
pace in all aspects of our daily lives. Therefore, it is imperative to monitor all technological tools, 
such as smartphones, tablets, computers, the Internet, and digital video games; among other 
elements, with the purpose of taking advantage of these tools directly to form more orientated 
and successful learning environments. Furthermore, they argued that the use of the Makey-
Makey board could be an excellent tool to increase motivation for learning among early learners, 
since it helps promote greater interaction with content and technology and offers diverse 
opportunities for learning (Aydogan & Aydogan, 2020; Onal & Kirmizigul, 2022).  

The Makey-Makey board not only focusses on exploring student engagement, but also helps 
provide other meaningful opportunities in learning a content through firsthand experimentation. 
Specifically, this tool linked to the Scratch coding program helps to facilitate the learning 
objective itself; therefore, a knowledge-acquiring environment will develop while students play 
and learn at the same time (Aydogan & Aydogan, 2020; Tanik Onal and Saylan Kirmizigul, 2022).   

The ability to manage Scratch and the Makey-Makey board helps design utility projects that 
encourage and stimulate critical thinking, creativity, and decision making. Therefore, with its 
application, it will be possible to develop greater interactions immediately, effective learning, 
and self-correction of the content that has been acquired (Castro Araya et al., 2020). Studies, 
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such as those developed by Lozano et al. (2016), showed that the use of the Makey-Makey plate 
fosters higher-order thinking skills in students.  

In other words, the use of educational robotics presents broad perspectives in learning by 
revealing the potential of these tools in the training processes of students. In addition, it 
contributes to the psychosocial dimensions of people, motivational and communicative 
relationships between the student and the teacher, the student with the content, with the 
collaboration of other classmates, participation, and the resolution and assessment of the task 
together with the teacher. Therefore, educational robotics not only helps at an early age, but 
covers all areas; therefore, it helps to redirect learning with greater interaction (Marín-Marín et 
al., 2020; Sierra-Marín, 2022).   

These advances have occurred due to the interest that children and adolescents have begun to 
develop in acquiring skills with programming, especially orientated to the development of 
educational games and memory processes. These interests show a predisposition towards 
learning programming and a good inclination towards learning programming languages for the 
creation of games; students are beginning to become aware of the importance of technology in 
contemporary society and the future (Hijón-Neira et al., 2020).   

For all these reasons, and in response to the growing integration of technologies in an innovative 
way in educational environments, the need to evaluate the perception of university students in 
relation to the use of the Makey-Makey board through the Technological Acceptance Model 
(TAM Model) was raised to deepen the understanding of the degree of usefulness and 
integration.  ease and self-efficacy of such a tool. By focusing on the TAM, we seek to identify the 
attitudes that future teachers have about the adoption of the Makey-Makey plate applied to 
education.   
 
2. METHODOLOGY  

2.1. Design and participants  
An ex post facto design with intentional sampling was used. The sample size of the research was 
N = 360 participants, these being students of the Faculty of Education Sciences of the University 
of Seville, belonging to the degree in Primary Education, and enrolled in the subject of 
"Information and Communication Technologies Applied to Education" during the academic 
years 2022-24.   

Of these, 287 (79.7%) are women, while the remaining 73 (20.3%) are men, whose age ranged 
from 18 to 45 years, with an average of 19.34 years, with a standard deviation of 2.418.  

Breaking down the data by academic year, it is evident that the total sample, N = 180 students, 
belongs to the academic year 22-23. Of this group, 35 (19.4%) are men and 145 (80.6) are women. 
Similarly, there was also a sample of N= 180 students from the 23-24 academic year, whose 
gender organization is 38 men (21.1%) men and 142 (78.9) women. The average ages for these 
two academic years were 19.29 and with a standard deviation of 1.549; and, with a mean of 19.38 
and a standard deviation of 3.044, respectively.   

  

2.2. Data collection tool  
To evaluate the perception of university students in relation to the use of the Makey-Makey 
board, we adapted Davis (1989) Model of Technological Acceptance.  

The instrument was designed based on the contributions of Ganjikhah et al. (2017), Urquidi-
Martín et al. (2019), Ursavas (2022), Alzahrani (2023) and Rodríguez-Sabiote et al. (2023) 
reinforcing the ideas of Cabero-Almenara and Pérez Diez de los Ríos (2018). Likewise, its 
validation was conducted by means of a factorial and confirmatory analysis, whose process 
allowed to evaluate the internal structure and confirm the validity of the dimensions that were 
proposed. This combination strengthened the robustness of the instrument, supporting the 
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quality of data collection.   

The information collection instrument administered in our research is a 5-response Likert scale, 
ranging from 1 (strongly disagree) to 5 (strongly agree). This instrument encompassed four key 
dimensions, each composed of a total of 31 items. The dimensions were:   

• Perceived learning (PL): composed of 13 items. This focused on the relationship with which 
the user learns with the use of technology. This dimension is used to study whether 
learning is easy and therefore should be adopted.  

• Perceived Utility (PU): composed of four items. This dimension focused on the perceptions 
of students about the usefulness of technology to improve the tasks requested.  

• Informatic self-efficacy (CSE): it was formulated using three elements. The project 
focused on the perceived confidence and skills of students in relation to the use of 
technology.   

• Attitude towards the use of technology (TA): It was composed of 4 elements. This 
reflected the students' overall assessment and affective disposition towards the 
technology that was used.   

• Behavioral Intent to Use (BIU): This is composed of four items. It focusses on the willingness 
of users to use technology in the future. Simply put, it is the adoption and employment of 
technology.   

• Perceived Ease of Use (PEU): formulated by three items and focused on students' 
perception of the ease of technological tools, their simplicity, and clarity in their use.  

• In addition to these dimensions, other sociodemographic variables important to our 
study were included. 2.3.-Procedur.  

First, a justification and theoretical explanation of the use of the Makey-Makey board was 
presented to the students, indicating all the advantages and possibilities offered by this tool. 
Then they were given a brief introduction to the basics of electrical circuits and electricity in 
general to better understand the functionality of the board. Subsequently, it was detailed how 
the board was connected and used in a general way, as well as the functions it performed, as 
well as the connection of keys and conductive objects, to which different examples were 
subjected. After explaining the plaque, two sessions of one hour each were provided for the 
students to experience the educational possibilities presented by these tools and were 
encouraged to be creative and weigh how it could be used in different contexts and educational 
projects as future teachers. Finally, they were asked to create an activity with the use of this tool 
applied to the stage of primary education and an evaluative questionnaire was provided for 
data collection.   

The assessment instrument was provided as a questionnaire using the Microsoft Forms platform. 
This questionnaire was administered to students after their participation in the application of the 
Makey-Makey plate, in the university context, and specifically within the framework of the subject. 
Data were stored and processed in the SPSS statistical program in version 29.0. Then a 
comprehensive analysis was conducted across various functions that were integrated into SPSS. 
This analysis has made it possible to identify patterns, trends, and significant relationships of the 
results obtained from the questionnaire applied.   

  

3.  ANALYSIS AND RESULTS  
The analysis of the results that have been collected during these two years has been used 
through various approaches. First, the reliability of the scale was applied and followed by an 
exploratory factor analysis (EFA) to study the structure that was presented to the students in 
relation to the 6 starting dimensions. Subsequently, confirmatory factor analysis (CFA) was 
applied to confirm the structure resulting from the exploratory factor analysis. Finally, a 
descriptive analysis of nature was conducted to study the adoption of the Makey-Makey plate.   
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3.1. Reliability of scale  
The reliability scale (see Table 1) has shown that dimension 1 (PL) has a high reliability coefficient, 
indicating a high internal consistency between the elements of this dimension. In dimension 2 
(PU) it also has a high index, although not as strong as PU. In dimension 3 (CSE), it also shows a 
high index; therefore, there is also an internal consistency, as in dimension 4 (AT). However, 
dimensions 5 (BIU) and 6 (PEU) are the lowest reliability indices; this could be due to less internal 
consistency in these dimensions studied. However, the Cronbach alpha coefficient of the total 
TAM computation is extremely high, 0.949, suggesting that there is strong internal consistency 
overall. In other words, the combination of samples reflects an internal consistency between all 
dimensions of the TAM, supporting the reliability and validity of the measurement.  

  

Table 1. Cronbach's alba values and their subscales.  
  Cronbach Alpha N of Elements 

Dimension 1 (PL)  ,929 13 

Dimension 2 (PU)  ,822 4 

Dimension 3 (CSE)  ,790 3 

Dimension 4 (AT)  ,808 3 

Dimension 5 (BIU)  ,716 4 

Dimension 6 (PEU)  712 3 

Total TAM count  ,949 31 
 

3.2. Exploratory Factor Analysis  
The Exploratory Factor Analysis (EFA) that has been conducted has been conducted through the 
method of extraction of principal components with Varimax rotation and has emerged in 10 
iterations. First, the overall Kaiser-Meyer-Olkin (KMO) sample was calculated, obtaining a high 
adequacy coefficient, 0.923. This ensures that there are correlations between the variables that 
are important. Regarding the doctors of the Bartlett sphericity test, 3141,076 (Chi-square) have 
been obtained; 465 (gl) and <0.01 (p). This means that the presented matrix is not identified with 
an identity matrix; therefore, there are correlations between the variables that go beyond the 
diagonal of the displayed matrix.   

Table 2 presents the main results of the exploratory factor analysis:  
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Table 2. Rotated component matrix.  

  
Component 

1 2 3 4 5 6 

PU1  
 

,729 

    

PU2  
 

,697 

    

PU3  
 

,721 
    

PU4   ,452 

    

PEU1  
     

,575 

PEU2  
     

,792 

PEU3  
     

,733 

AT1  
   

,664 

  

AT2  
   

,658 

  

AT3  
   

,588 

  

AT4  
   

,560  
 

PL1  ,529  
    

PL2  ,546  
    

PL3  ,701 
     

PL4  ,527  
    

PL5  ,740 

     

PL6  ,590  
    

PL7  ,544 

     

PL8  ,649 

     

PL9  ,681 
     

PL10  ,641 
 

 
   

PL11  ,615 

     

PL12  ,534 

     

CPL13  ,447 

   
 

 

CSE1  
  

,804 

   

CSE2  
  

,740 

   

CSE3  
  

,711 
   

BIU1  
    

,527 

 

BIU2  
    

,464 

 

BIU3          ,459    
BIU4          ,655    
Extraction method: principal component analysis.   
 Rotation method: Varimax with Kaiser normalization.to  
to. The rotation has converged in 10 iterations.  

Note. Only r>0.400 factor loads r> 0.400 are shown. 
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3.3. Confirmatory Factor Analysis  
To verify and confirm the factor structure using the EFA, the Confirmatory Factor Analysis (CFA) 
was implemented using the AMOS v.29 program. First, the factorial structure of the scale of the 
proposed technological acceptance model is presented (Figure 1).  

 

Figure 1. Path diagram of the structure of the TAM model EFA.  

  
Note. Source of own elaboration through the AMOS v.29 program.  

  

As can be seen in the path diagram that represents the structure of the factor analysis of the 
TAM Model, it confirms the structure. In this model, several standardized factor loads have been 
obtained, ranging from a value of 0.83 to 1.17 in PL; from 0.82 to 1.01 in PU; from 1 to 1.06 in CSE; from 
0.88 to 1.09 in AT; from 0.66 to 1 in BIU; and finally, from 1 to 1.72 in PEU. In general, all items have a 
strong factor load.   

In addition, and based on the recommendations of various authors, it is advisable to contrast 
several indices of the model to ensure the adjustment; therefore, it is recommended to review 
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two parsimony adjustment indices: normalized chi-squared (CMIN/DF) and square root error 
(RMSEA); and, three incremental adjustments: normative adjustment (NFI); incremental 
adjustment index (IFI) and comparative adjustment index (CFI) (Fernández-García et al., 2008). 
Therefore, it has been observed that the model has obtained the following measures of 
goodness. CMIN/DF = 1.719; NFI = 0.788; IFI = 0.899; IFC = 0.897; RMSEA = 0.063.  

Apparently, the model fit statistics show an adequacy with the results obtained and 
approximately; since, according to several authors, the CMIN/DF must be below 5,000 for a good 
fit of the model; the RMSEA should be less than 0.05 for an adjusted model and between 0.05 and 
0.08 for an appropriate model; while the CFI; the NFI and IFI are recommended to be above 0.90 
for acceptance of the proposed model (Pérez-Gil et al., 2000; Fernández-García et al., 2008; 
Fernández et al., 2017). For these reasons, the covariance errors between the proposed items 
were reviewed to increase the values of the NFI, IFI and CFI and place them above 0.9.   

After the elimination of the following items: PL1, PL2, PL3, PL6 and PU1, the following values were 
obtained: CMIN/DF = 1.637; NFI = 0.816; IFI = 0.919; IFC = 0.918; RMSEA = 0.06. The values obtained 
indicate that the adjusted model is adequate compared to the other standard reference values. 
However, although the NFI is still low, the model is considered valid based on the sample of 
participants used.   

Therefore, and to verify the validity of this construct, the reliability scale was applied again, 
obtaining a value of 0.974 with the 26 items. This suggests that this model is more correct than 
the one initially proposed, since it has significantly increased the reliability index by reducing 5 
items.   

  

3.4. Descriptive analysis   
To analyze the acceptance of the Makey-Makey plate against the dimensions integrated in the 
TAM model, a descriptive analysis of the items resulting from the confirmed model is presented, 
structured in six dimensions with a total of 26 items (means, standard deviations, and 
coefficients of asymmetry and kurtosis) (see Table 3).  

  

Table 3. Descriptive analysis of the items studied.  

  

Descriptive Statistics  

Academic year 2022 - 2023 
Academic year 2023 - 2024 

Stocking 

Desv. 
standard 

Kurtosis Asymmetry  

Stocking 

Desv. 
standard 

Kurtosis Asymmetry 

Statistical 
Standard 

Error 
Statistical Statistical Statistical Statistical 

Standard 
Error 

Statistical Statistical Statistical 

PL4  3,9000 ,08000 1,07329 -,349 -,649 4,2833 ,05417 ,72678 ,192 -,757 

PL5  3,6167 ,08923 1,19718 -,706 -,645 4,0444 ,06536 ,87691 1,428 -1,042 

PL7  3,8000 ,07736 1,03783 ,094 -,500 4,0667 ,06283 ,84298 ,832 -,806 

PL8  3,9556 ,06906 ,92647 -,666 -,465 4,3500 ,05371 ,72061 ,472 -,911 
PL9  3,7944 ,07626 1,02318 -,676 -,400 4,1611 ,06060 ,81305 ,991 -,935 

PL10  3,9389 ,07846 1,05260 ,274 -,836 4,2611 ,05479 ,73510 -,672 -,540 

PL11  3,9000 ,07437 ,99776 -,234 -,514 4,1556 ,05617 ,75356 -,348 -,503 

PL12  3,8278 ,07989 1,07189 -,060 -,504 4,1056 ,06128 ,82216 -,575 -,503 

PL13  3,9056 ,07787 1,04479 ,071 -,849 4,2278 ,05156 ,69178 -,006 -,540 

PU2  3,8500 ,07897 1,05954 -,221 -,722 4,0500 ,05963 ,79997 -,685 -,355 

PU3  3,8389 ,07523 1,00925 ,571 -,660 4,3000 ,05453 ,73157 -,193 -,708 

PU4  3,9444 ,07421 ,99565 -,074 -,712 4,3389 ,05411 ,72593 1,715 -1,062 
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CSE1
  

4,0611 ,07313 ,98119 ,977 -,805 4,1556 ,05391 ,72329 -1,056 -,245 

CSE
2  

4,0889 ,07569 1,01546 ,793 -1,054 4,2611 ,05479 ,73510 -,672 -,540 

CSE
3  

3,9778 ,07001 ,93925 ,038 -,651 4,0500 ,05696 ,76425 -,383 -,389 

AT1  4,0500 ,07402 ,99313 ,147 -1,035 4,5722 ,04794 ,64323 2,082 -1,483 

AT2  4,0444 ,07832 1,05079 -,670 -1,083 4,5000 ,05487 ,73614 3,033 -1,614 

AT3  3,9611 ,08164 1,09526 -,506 -,877 4,5000 ,04760 ,63861 ,605 -1,041 
AT4  3,9389 ,07356 ,98686 -,123 -,723 4,3889 ,04945 ,66340 ,000 -,745 

BIU1  3,9167 ,07593 1,01868 -,085 -,569 4,1278 ,05517 ,74015 -,275 -,459 

BIU2
  

4,0944 ,06900 ,92572 -,608 -,617 4,2444 ,06851 ,91921 2,518 -1,466 

BIU3
  

3,8389 ,07806 1,04728 ,086 -,676 4,3778 ,04802 ,64432 ,064 -,674 

BIU4
  

3,7833 ,08568 1,14957 -,099 -,727 4,1500 ,05761 ,77297 -,774 -,413 

PEU1
  

3,5778 ,08701 1,16732 -,349 -,488 4,1778 ,06111 ,81983 -,184 -,709 

PEU
2  

3,7389 ,08352 1,12047 -,706 -,770 4,3500 ,06614 ,88737 2,175 -1,526 

PEU
3  

3,8778 ,08473 1,13677 ,094 -,819 4,4722 ,04755 ,63800 ,440 -,939 

 

As can be seen, in the 2022-2023 academic year, values between 3.57 and 4.09 have been 
achieved (corresponding to the moderately agree and strongly agree categories), suggesting 
that these values are among an average acceptance value. The average acceptance rate for 
the Makey-Makey plate is 3.89. In relation to the standard error of the mean, it is observed that 
they are exceptionally low, indicating a high reliability in the representative means of the 
selected sample. Regarding the standard deviation, used as a measure of dispersion, it is 
remarkably close to 1, presenting values lower than or higher than this value; therefore, there is 
variability in the dispersion of the data obtained from this course. In relation to kurtosis, it reveals 
that the values are between -0.706 and 0.977, suggesting that the distribution of the data 
changes in each case. This is useful to understand the specific differences in each context 
and/or moments. On the other hand, the asymmetry presented values between -1.083 and -0.4, 
highlighting more pronounced trends towards the left side of the distribution.   

After this academic year, it is essential to establish a relationship with the data collected in the 
current academic year 2023 - 2024. In relation to the mean, values ranging from 4.04 to 4.57 
were recorded, suggesting a general increase in the acceptance of the Makey-Makey plate; The 
average was 4.26. Furthermore, it was observed that the standard error of the mean is slightly 
lower in this course than in the previous, suggesting a higher reliability in the means obtained. 
Regarding the standard deviation, it was observed that it fluctuated between 0.638 and 0.919, 
lower values than the previous, indicating greater homogeneity among the responses that 
selected the sample. In relation to kurtosis, disparate values were recorded, ranging from -1.056 
to 3.033. This indicates significant changes in the distribution of data and presents a more 
pronounced distribution; Therefore, it is not a distribution of data excessively to a normal 
distribution. Finally, in relation to asymmetry, a greater diversity is observed, covering ranges 
between -1.614 and -0.245, suggesting a tendency towards the left side as the previous one.   

Subsequently, an analysis of variance (ANOVA) was performed on these data to observe if there 
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are statistically significant differences between the subjects of both academic years. The results 
can be seen in Tables 4, 5 and 6.  

  

Table 4. Data from the analysis of variance (Anova) academic year 22-23.  

  
  Sum of squares Gl Quadratic mean F Gis 

Inter-subjects  3582,350 179 20,013 

  

Intra-
subjects  

Between 
Elements  

75,648 25 3,026 9,012 <,001 

Residue  1502,583 4475 ,336 

  

Total  1578,231 4500 ,351 
  

Total  5160,581 4679 1,103 

  

Global Mean = 3.8932  

   

Table 5. Data from the analysis of variance (Anova) course 23-24.  
  
  Sum of squares Gl Quadratic mean F Gis 

Inter subjects  1036,064 179 5,788 

  

Intra-
subjects  

Between 
Elements  

103,967 25 4,159 11,440 <,001 

Residue  1626,764 4475 ,364 

  

Total  1730,731 4500 ,385 

  

Total  2766,795 4679 ,591 
  

Global Mean = 4.2566  

  

Table 6. Analysis of variance (Anova) data across the board.  
  

  Sum of squares Gl Quadratic mean F Gis 

Inter-subjects  4927,538 359 13,726 

  

Intra-
subjects  

Between 
Elements  

124,680 25 4,987 14,057 <,001 

Residue  3184,281 8975 ,355 

  

Total  3308,962 9000 ,368 

  

Total  8236,500 9359 ,880 

  

Global Mean = 4.0749  

  

The intersubject test showed that there is significant variability among students. Likewise, in the 
intrasubject test, significant differences were also identified, suggesting the presence of factors 
that influence the acceptance of the technology. However, the non-additivity test did not reveal 
significance, indicating that the variability is not attributed to a lack of data. As for the overall 
average acceptance of the Makey-Makey plate by students, it stood at 3.89 out of 5 points in the 
22-23 academic year and 4.26 in the 23-24 academic year, which denotes a high acceptance 
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of this technology. In fact, when analyzed in general, the average is 4.08, which suggests a good 
degree of acceptance of this tool. In relation to overall significance, it is observed that it is 
exceptionally low, being less than 0.001, which supports the idea of the presence of significant 
differences in the acceptance of the Makey-Makey plate.   

These findings provide a deeper understanding of the variables in the perception and adoption 
of technology, which underlines the importance of factors when designing strategies to promote 
the acceptance of a resource among all students, although, it is worth mentioning that it has 
had a good assessment by users in all the dimensions studied; the items that compose it have 
been valued with a good evaluation, and being increased in the 23-24 academic year.  
 

4. DISCUSSION AND CONCLUSION  
Education should ensure that students have the opportunity to design and build their ideas with 
and through technology, rather than simply being users or consumers (Barroso-Osuna, et al., 
2018; Quintana-Ordorika et al., (2023), likewise, become key strategies to improve the quality of 
higher education teaching (Salinas et al., 2022); Educational technologies contribute to people's 
cognitive and psychological development, giving importance to confidence to achieve 
academic success (Khan et al., 2023).  

Technological tools such as the Makey-Makey board are considered innovative educational 
tools, capturing the attention of both teachers and students (Roger et al, 2002), favoring the 
stimulation of creativity (Morais et al., 2019), student motivation, cooperative learning, peer 
learning and meaningful learning (Lozano et al., 2019) , as well as fostering critical thinking (Soto-
Solier et al., 2023), helping them gain confidence about themselves and the work they are doing 
(Özer & Demirbatir, 2023; Lin et al., 2023). In fact, these aspects are considered to be of great 
importance for learning; because, with this, it not only focuses on the acquisition of knowledge, 
but also on developing certain fundamental skills for daily tasks (Fokides & Papoutsi, 2019; Hijón-
Neira et al., 2020; Pérez-Marín & Hijón-Neira, 2022), favouring the development of key skills such 
as the competence to learn how to learn (Fokides & Papoutsi, 2019).  

Based on the objectives set out in our research, the study has revealed a high acceptance of this 
tool by students, obtaining an overall average of 4.08 out of 5 on the six dimensions, with a 
reliability level of 97.4%. Therefore, it is stated that the Makey-Makey plate is considered a tool of 
great efficacy and relevance in education, corroborating the results with other studies of a 
similar nature (Castro et al., 2020; Vicente-Bújez, et al., 2019). This high acceptance can be 
attributed to various aspects such as the ability that can be obtained with the use of this 
resource to encourage student participation, the creation of projects, and the various 
applications that it can have in education and related to various subjects of the official 
curriculum; since, with it, not only the active participation of the students is sought, but also the 
collaboration and cooperation between the class group.   

In other words, this study has shown the widespread acceptance, backed by high reliability, of 
this tool with a significant potential to contribute to the training of future teachers; therefore, it 
can also improve the learning of students at an early age and adolescent. Recent studies 
demonstrate the benefits of its use in non-university education (Hijon-Neira et al., 2020), as well 
as the advantages of its use in students with special educational needs (Calleja et al., 2025; Li & 
Kang, 2021; Mäkelä & Virpi, 2018). Their integration into educational contexts, especially in the 
initial training of teachers, contributes to the development of new key competencies, such as 
creativity, motivation, and critical thinking. In addition, it contributes to the construction of various 
skills in the learning of any subject.   

For these reasons, it could be said that the introduction of this technological tool in the classroom 
is considered a positive step towards a more interactive, participatory learning with a totally 
transformed pedagogical approach adapted to the current demands of society: the use of 
technology in contemporary life.   

Finally, it should be noted that the positive perception of students about the Makey-Makey board 
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not only validates the usefulness, ease of use, and computer self-efficacy, but also qualifies the 
high potential to transform the teaching-learning processes. This offers a solid basis to further 
implement this type of technology in educational environments, thus contributing to the training 
of future generations, who seek learning more adapted to the education of the 21st century.   
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