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ABSTRACT 
 
The present study aims to analyze the knowledge of Digital Technologies 

(DT) among in-service Physical Education (PE) teachers and pre-service 
teachers. Data were collected using the CUTDEF questionnaire, designed and 
validated by Menescardi et al. (15), and administered to a sample of 75 
participants, of whom 36 were in-service teachers and 39 were pre-service 
teachers. The results show that the pedagogical integration of DT in the field of 
PE remains limited. Differences were also observed in the use and knowledge of 
certain applications between both groups. These findings highlight the need to 
strengthen specific training in digital competencies in order to promote a more 
effective integration of technologies in Physical Education training. 

  
KEY WORDS: digital technologies, educational apps, Physical Education 

teachers, pre-service teachers, teacher digital competence  
 
RESUMEN  
 
El presente estudio tiene como objetivo analizar el conocimiento de las 

Tecnologías Digitales (TD) en docentes de Educación Física (EF) en activo y en 
futuros docentes. Para la recogida de datos se utilizó el cuestionario CUTDEF, 
diseñado y validado por Menescardi et al. (15), aplicado a una muestra de 75 
participantes, de los cuales 36 eran docentes en activo y 39 futuros docentes. 
Los resultados muestran que la integración pedagógica de las TD en el ámbito 
de la EF sigue siendo limitada. Asimismo, se observan diferencias en el uso y 
conocimiento de determinadas aplicaciones entre ambos grupos. Estos 
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hallazgos ponen de manifiesto la necesidad de reforzar la formación específica 
en competencias digitales para favorecer una integración más efectiva de las 
tecnologías en la enseñanza de la Educación Física. 

  
PALABRAS CLAVE: competencia digital docente, docentes de Educación 

Física, futuros docentes, tecnologías digitales, aplicaciones educativas 
 

INTRODUCTION 
 
In recent years, rapid technological development has brought about 

substantial changes, positioning itself as one of the most significant 
transformations of the 21st century (21). The world is moving towards 
globalisation and, in parallel, it is necessary to adapt and implement new 
educational approaches (18). In fact, technology is now present in all areas of 
society (13). In this context, there is a need to learn and master DT (Digital 
Technologies), which has led to a change in the role of teachers. Specifically, 
teachers are no longer transmitters of knowledge but now play a supporting role 
in the learning process (13). In this study, the term DT is used to refer mainly to 
digital software tools and applications used in educational contexts, such as 
communication platforms, classroom management tools, or content creation 
applications.  

 
Digital competences are defined as a set of knowledge, skills, and abilities 

to meet the needs of the educational environment (3). Similarly, they are related 
to the way in which they are incorporated into educational practice; ‘we 
understand digital teaching competence (DTC) as a complex professional 
competence that brings together a set of knowledge, skills and attitudes that 
teachers must possess and mobilise simultaneously in order to use DT in their 
professional practice’ (25). However, it is important to address digital competence 
in educational centres from all areas and in a cross-cutting manner (10). 
According to Spanish legislation (7), it is important to address this from the 
earliest stages of education. Likewise, some common DPC frameworks, such as 
DIGCOMP or INTEF, attempt to describe digital competence exhaustively across 
different areas (25). 

 
This learning process for teachers not only involves learning how to use 

technological tools, but also learning how to integrate them effectively alongside 
collaborative attitudes such as interaction and communication, and appropriate 
management and planning (17). For this reason, among other subjects, teachers 
are faced with the need to incorporate DT into physical education classes.  

 
A few years ago, the incorporation of digital tools into physical education 

(PE) or other sports-related subjects was not a topic of great relevance (21). 
Although PE is considered a crucial element for the comprehensive development 
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of students (12), little consideration was given to the technological field, and it 
was not seen as essential for the practice and learning of physical activity and 
sport. It is true that this trend is gradually changing and, given the advantages of 
integrating DT for both students and teachers, it is now inevitable that it should 
be integrated into the educational environment. In this sense, it is important to 
train teachers and raise awareness of these tools, as this may be one reason 
why they are not yet being integrated (6).  

 
The introduction of DT in physical education is now recognised as a key 

resource for enriching learning and adapting methodologies to the needs of this 
digital society (8). In fact, there are several interventions at national and global 
level where DT is incorporated into PE. Firstly, it is important to highlight the 
variety in the application of DT in this field. Some authors (9) introduce the Flipped 
Classroom methodology into PE classrooms in their research. By taking 
advantage of the benefits of this methodology, PE teachers can create a more 
dynamic and relevant learning experience for their students, improving their 
understanding of concepts, physical skills and motivation (22). Some studies 
delve deeper into this aspect (11), confirming that this methodology promotes 
opportunities for class participation compared to traditional instruction. Others 
even confirm certain benefits, such as the use of mobile devices (5). 

Other authors (20) have developed a project that includes gamification 
through DT in PE. Likewise, other authors (24) use blogs as a teaching tool in the 
PE classroom. Finally, another study (4) incorporates QR codes into the PE 
subject, specifically in secondary education.  

 
At the same time, research measuring the impact in this area is also 

diverse. Several studies indicate that PE teachers generally have a positive 
pedagogical attitude towards the use of DT (8). This predisposition may favour 
pedagogical innovation processes that facilitate and improve learning through 
physical activity (8). Furthermore, the use of these tools is not limited to the 
classroom, but can also promote the use of digital applications and resources 
outside the school context, thus contributing to encouraging physical activity in 
students' daily lives (4). 

 
In this context, several studies have analysed the levels of digital 

competence during the initial training of PE teachers. Wallace (26), in his 
international study focused on the perspective of teachers, confirms that there is 
a general lack of teacher training. Other authors, such as Bernate et al. (2), 
evaluated the digital competences of PE students at a university in Colombia 
using the CDAES questionnaire. The results showed acceptable levels in most 
dimensions, although weaknesses were detected in aspects such as information 
search and processing.  
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Along the same lines, in the Spanish context, a study at the University of 
Valencia (16) analysed the educational applications used during the training of 
future PE teachers using the TIC CUTDEF questionnaire. The results showed 
limited use of applications, with computer tools such as word processors and 
presentation programmes predominating. In addition, it was found that students 
do not always recognise the pedagogical potential of other digital tools, using 
technologies mainly for management or communication rather than to promote 
methodological changes in the classroom. 

 
Taken together, these studies suggest that PE teacher training still 

presents challenges in relation to the pedagogical integration of DT, which raises 
the need to strengthen both initial and continuing teacher training. In this regard, 
it is pertinent to ask whether the current preparation of PE teachers truly responds 
to the technological demands of the contemporary educational context. 

Based on the above and in order to contribute to addressing this issue, we 
propose the following objectives that seek to deepen the analysis of the use and 
knowledge of DT among active and future PE teachers. 

 
General Objective (GO): To analyse and compare the use and knowledge 

of DT among active PE teachers and future teachers in the province of 
Tarragona. 

 
The specific objectives (SO) are as follows:  
 
i.    SO1: To study the level of use and knowledge of DT among active PE 

teachers. 
ii.    SO2: Determine the level of use and knowledge of DT among future 

PE teachers. 
iii.    SO3: Compare the use and knowledge of DT among active teachers 

and future teachers. 
 
Based on the literature reviewed, the hypothesis is that future PE teachers 

will make greater use of digital tools for content creation and communication 
compared to active teachers, while the latter may show greater use of tools 
related to classroom management. 

 
MATERIALS AND METHODS 
 
This study is based on a quantitative approach with a non-experimental, 

descriptive and correlational cross-sectional design. It is a non-experimental 
design, as the variables are not manipulated and no intervention is made on the 
participants, but rather the phenomena are observed as they occur in their natural 
context (1). 
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Likewise, the study is descriptive in scope, as it aims to identify and 
characterise the use and knowledge of DT among PE teachers and future 
teachers, and correlational, as it analyses the relationship between variables 
such as age and the use of certain digital applications. 

 
Finally, the design is cross-sectional, as the data are collected at a single 

point in time with the aim of describing the phenomenon under study (23). 
 
Participants 
 
Among the participants in the study, 36 are active teachers (average age 

41.59) and 39 are future teachers (22.53 years old) from the province of 
Tarragona (Catalonia). In terms of gender distribution, the group of active 
teachers consists of 21 men (58.33%) and 15 women (41.67%), while the group 
of future teachers includes 22 men (56.41%) and 17 women (43.59%). In total, 
the sample consists of 75 participants: 43 men and 32 women. The active 
teachers are PE specialists and work in public or state-subsidised private schools 
in the province. The future teachers are enrolled at Rovira i Virgili University, 
specifically in the 3rd and 4th years of the Primary Education Degree, with a 
specialisation in PE (Sescelades Campus and Terres de l'Ebre Campus). All 
educational centres were selected based on their distribution across the territory 
and their availability to participate in the study. The study was conducted during 
the month of March 2022. 

 
Instruments 
 
The Questionnaire on ICT knowledge and use by PE Teachers (CUTDEF), 

designed and validated by Menescardi et al. (15), was used to collect data. The 
purpose of this instrument is to assess PE teachers' knowledge and use of digital 
applications and tools (15). The questionnaire was originally administered in its 
entirety to a sample of active PE teachers and future teachers in a similar context 
(16).  

 
However, given the rapid advancement of DT and the obsolescence of 

certain applications, some items in the questionnaire were revised before its 
administration. Specifically, certain applications that are currently in disuse or 
have been officially withdrawn, such as Internet Explorer, Yahoo, Eduweb, 
Weebly, Wikispaces, Open Office, Calc, Edublog and Movie Maker, were 
removed. 

 
This decision responds to the need to ensure that the questionnaire is up 

to date, avoiding the inclusion of technological resources that are no longer part 
of the digital ecosystem. Technology-related instruments must be updated 
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periodically to reflect the digital tools and practices currently in use in the 
educational context (2). 

 
In this regard, the modifications made did not alter the original structure or 

dimensions of the questionnaire, but were limited to the removal of obsolete tools 
in order to maintain the relevance and timeliness of the instrument in relation to 
the technological reality at the time of data collection. 

 
The questionnaire consists of two sections: the first, on personal and 

professional-contextual information, analyses the socio-demographic 
characteristics of the respondents, and the second, on the use of educational 
applications, is structured into four areas. The four areas into which the 
questionnaire is structured are briefly described below: 

 
1. Access and management of information: Internet browsers, 

information search engines, repositories, tools for classroom management and 
teaching. 

2. Communication and collaboration: Email managers, online file 
management and hosting, virtual learning environments, website and blog 
management, social networks, wikis, video and web conferencing. 

3. Content creation (generic): Word processors, spreadsheets, databases, 
presentations, video creation and editing, creation of collages, infographics, 
murals or posters, sound and voice recording and editing, augmented reality, 
immediate feedback questionnaires, portfolios and authoring programmes. 

4. Content generation (PE-specific): Knowledge of the human body, 
orientation, body language, physical condition and health, and analysis of 
movements on video and sports boards. 

 
Procedure 
 
To obtain the results, informed consent was requested for the 

administration of the questionnaire, and teachers and future teachers were 
informed of the objectives of the study and the importance of their participation. 
Confidentiality of the data provided was assured. They were also informed that 
they could end their participation in the study whenever they wished or if it was 
no longer in their interest. 

 
The information was collected over a three-week period (from 6 to 24 

March). Microsoft Forms was used with professional credentials, employing a 
self-administered online questionnaire. A link was sent to all educational centres 
and also to students enrolled in the aforementioned courses and grades. 
Information about the study and participation in it was provided in advance. 
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Statistical analysis 
 
The data obtained with the aforementioned instruments were subjected to 

statistical analysis using the SPSS (version 27) and JASP (version 0.19.3) 
programmes. First, a descriptive analysis of the data was performed by 
calculating frequencies and percentages for each of the items in the 
questionnaire. Subsequently, an inferential analysis was applied using the Chi-
square (χ²) test for categorical variables. In all cases, a statistical significance 
level of p < 0.05 was established. Complementarily, the correlation between the 
age of the participants and the use of certain digital applications was analysed 
using Kendall's Tau-b correlation coefficient. 

 
RESULTS 

 
The results of the study are detailed below, structured into several sections 

in accordance with the sections of the data collection instrument. It is important 
to note that the questionnaire used (CUTDEF) is multiple choice, allowing 
participants to select several options in each group. As a result, the percentages 
reflected in each item range from 0 to 100, analysing the frequency with which 
the different options were chosen. 
 

Results of OE1 and OE2  
 

OE1 aimed to analyse the level of use and knowledge of DT among active 
PE teachers, evaluating their knowledge and use of digital tools in the educational 
context. Similarly, in OE2, the aim was to analyse the level of use and knowledge 
of DT among future PE teachers, in order to identify their technological skills prior 
to entering the workplace. The results for both groups are detailed below by 
section of the CUTDEF questionnaire. 
 

Results of the use of applications related to information access and 
management 
 

Table 1 below shows the results relating to information management 
applications. On the one hand, future teachers use Google Chrome as their tool 
for browsing the internet, with no other options standing out significantly. For 
searching for information online, Google is the most popular search engine, and 
there is also significant use of YouTube, both as a source of information and as 
a repository of resources. As for the tools used for classroom management, no 
predominant tool was identified; however, options such as ClassDojo or, directly, 
the option ‘no application’ were selected most frequently. 
 

On the other hand, practising teachers tend to use mainly Google Chrome 
and Mozilla Firefox for web browsing. It should be noted that tools such as Google 
Scholar are rarely used for information searches. Some teachers occasionally 
use platforms such as TED, although YouTube remains the most widely used 
source of information.  
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In general terms, the results show very high percentages of use of widely 

used tools such as Google Chrome and the Google search engine in both groups. 
YouTube also has a high presence as a source of reference. In contrast, specific 
classroom management applications show more distributed percentages and no 
clear predominance, especially among future teachers, where a significant 
percentage also indicate that they do not use any specific tools for this purpose.  
 

Table 1. Results (percentage) of tools or applications used for information 
access and management.   

Tools or applications used 
Percentage 
in-service 
teachers 

Percentage pre-
service teachers  

 Yes No Yes No 

To browse the 
internet 

 
Google Chrome 
Mozilla Firefox 
Other: Safari, Opera, 
Ecosia 

100 
61,11 
11,11 

 
0 

38,89 
88,89 

 

92,31 
7,69 

23,08 

7,69 
92,31 
76,92 

To search 
information 

 
Google 
Youtube 
Other: G. Scholar, 
WOS, Dialnet 

100 
72,22 
16,67 

0 
27,78 
83,33 

97,44 
53,85 
38,45 

2,56 
46,15 
61,55 

As repositories 

 
TED 
Youtube 
Ninguno 
Other: SportDiscus, 
Pubmed 

27,78 
72,22 
8,33 

30,56 

72,22 
27,78 
91,67 
69,44 

2,56 
53,85 
10,26 
41,03 

97,44 
46,15 
89,74 
58,97 

For managing 
classes 

 
Additio 
Class dojo 
Idoceo 
Other: Symbaloo, 
TokApp 
None 

27,78 
27,78 
11,11 
38,89 
16,67 

72,22 
72,22 
88,89 
61,11 
83,33 

5,13 
43,59 

0 
25,64 
41,03 

94,87 
56,41 
100 

74,36 
58,97 

 
 

Results of the use of applications for communication and collaboration  
 

Table 2 shows the results relating to the use of applications for 
communication and collaboration. In the case of future teachers, the most widely 
used tools for email management are Gmail and Outlook. For online document 
and file management, Google Drive is clearly the predominant choice, while 
approximately one in three participants uses iCloud. With regard to virtual 
learning environments, Moodle is widely used by the majority, and to a lesser 
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extent, Google Classroom also appears. In terms of managing educational 
websites or blogs, no dominant trend has been identified, although it should be 
noted that more than 40% say they do not use any application for this purpose. 
Blogger is used by approximately one-third of the group, but has not established 
itself as the most popular tool. When it comes to teaching through social media, 
Instagram is the most widely used platform, followed by Twitter. For working with 
wikis, Wikipedia is the most frequently mentioned option, and for video 
conferencing, the preferred tools are Facetime and Skype, while Google 
Hangouts is used by very few. 
 

As for active teachers, Gmail is also the most widely used email manager, 
although the use of Outlook and Hotmail is considerably lower. For online file and 
document management, there is a clear preference for Google Drive, while 
iCloud and Dropbox are not as widely used. The most widely used virtual learning 
environment is Google Classroom, followed by Moodle, used by approximately 
one-third of participants. In relation to the creation and management of 
educational websites or blogs, Wordpress is the most cited tool, although 36% of 
teachers say they do not use any application for this purpose. In the field of social 
networks, Facebook and Instagram stand out as the most widely used. For 
working with wikis, Wikipedia is the most frequent choice. Finally, with regard to 
videoconferencing, there is no clearly predominant tool, although it can be said 
that the vast majority of teachers use some application for this purpose. 
 

In general terms, the results show a clear predominance of tools from the 
Google ecosystem. Likewise, virtual learning environments have high usage 
rates, although there are differences between groups: Moodle is more common 
among future teachers, while Google Classroom is more prevalent among active 
teachers. On the other hand, applications for creating educational websites or 
blogs show lower usage rates, with more than a third of participants stating that 
they do not use any tools for this purpose. 
 
Table 2. Results (percentage) of tools or applications used for communication 
and collaboration 

Tools or applications used 
Percentage in-

service 
teachers 

Percentage 
pre-service 

teachers 
 Yes No Yes No 

To manage email 
Gmail 
Hotmail-Outlook 
Other 

100 
36,11 
8,33 

0 
63,89 
91,67 

97,44 
74,36 
2,56 

2,56 
25,64 
97,44 

For managing 
documents and 
files online 

 
Drive 
Dropbox 
Icloud 
Other: Mega, We-
transfer 

100 
27,78 
22,22 
13,89 

0,00 
72,22 
77,78 
86,11 

 
97,44 
23,08 
33,33 
12,82 

 

2,56 
76,92 
66,67 
87,18 
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Tools or applications used 
Percentage in-

service 
teachers 

Percentage 
pre-service 

teachers 
 Yes No Yes No 

As virtual learning 
environments 

Google Classroom 
Moodle 
None 
Other 

91,67 
30,56 
2,78 
8,33 

8,33 
69,44 
97,22 
91,67 

35,90 
94,87 
2,56 

10,26 

64,10 
5,13 

97,44 
89,74 

For managing 
educational 
websites and blogs 

Blogger 
WordPress 
None 
Other 

22,22 
38,89 
36,11 
11,11 

77,78 
61,11 
63,89 
88,89 

30,77 
20,51 
41,03 
17,95 

69,23 
79,49 
58,97 
82,05 

As social networks 

Facebook 
Instragram 
Twitter 
None 
Other 

75,00 
77,78 
41,67 
13,89 
5,56 

25,00 
22,22 
58,33 
86,11 
94,44 

35,90 
94,87 
58,97 
5,13 

38,46 

64,10 
5,13 

41,03 
94,87 
61,54 

For working with 
wikis 

Other 
Wikipedia 
None 

2,78 
63,89 
30,56 

97,22 
36,11 
69,44 

10,26 
66,67 
28,21 

89,74 
33,33 
71,79 

For conducting 
video or web 
conferences 

Facetime 
Google Hangout 
Skype 
Other: Discord, 
Team Speak 3 
Ninguna 

5,56 
47,22 
38,89 
61,11 
2,78 

94,44 
52,78 
61,11 
38,89 
97,22 

58,97 
23,08 
53,85 
66,67 
2,56 

41,03 
76,92 
46,15 
33,33 
97,44 

 
 
Results of the use of applications for content creation  
 
Table 3 shows the use of digital tools for content creation. Future PE 

teachers highlight Word and Google Docs for word processing, and Excel is the 
main tool for spreadsheets. Most do not use database applications. PowerPoint 
is the most common choice for presentations, although Prezi, Google Slides, 
Genially and Keynote are also used. For image creation and editing, 38% use 
Paint or others such as Picasa or PicsArt. MovieMaker stands out for video 
editing, while Canva and Pixlr are used for infographics and collages. Voice 
memos are the most common option for sound recording. Augmented reality is 
hardly used (92% do not use any apps). Kahoot is the most widely used tool for 
quizzes. No notable applications for portfolios or activity creation were identified. 

 
As for active teachers, the most commonly used tools for text are Word 

and Google Docs, and Excel for spreadsheets. No significant use of apps for 
databases is reported. PowerPoint is the most common option for both 
presentations and infographics, along with Canva. Paint is the most cited tool for 
images, and MovieMaker for video editing. Audacity and voice memos are the 
most commonly used for sound recording, although only by half of the teachers. 
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Augmented reality is hardly used at all. For quizzes, Kahoot and Socrative 
predominate. Google Sites is the most commonly used application for portfolios. 
More than half of teachers do not use any specific tools to create activities. 

 
Overall, the data in Table 3 show that the use of tools for content creation 

is mainly concentrated in computer applications and general-purpose 
applications. In contrast, there is very little use of more specific applications, such 
as those for databases, augmented reality or activity creation, where a significant 
proportion of participants report not using any tools. 

 
Table 3. Results (percentage) of tools or applications used for content creation   

Tools or 
applications 
used 

 
Percentage 
in-service 
teachers 

 
Percentage 
pre-service 
teachers 
 

 Yes No Yes No 

As a Word 
processor 

Documentos (Google) 72,22 27,78 82,05 17,95 
Word 88,89 11,11 92,31 7,69 
Other 8,33 91,67 15,38 84,17 
None 0 100 0 100 

To create 
spreadsheets 

 
      

Hojas de cálculo 
(Google) 55,56 44,44 41,03 58,97 

Excel 88,89 11,11 94,87 5,13 
None 5,56 94,44 2,56 97,44 

 Other 2,78 97,22 2,56 97,44 

To create 
databases 

 
Access 

 
27,78 

 
72,22 

 
7,69 

 
92,31 

Other: Dbase 8,33 91,67 7,69 92,31 
Filemaker 5,56 94,44 0 100 
None 63,89 36,11 87,18 12,82 

To make 
presentations 

 
PowerPoint 

 
80,56 

 
19,44 

 
89,74 

 
10,26 

Prezi 41,67 58,33 56,41 43,59 
Presentaciones 
(Google) 63,89 36,11 56,41 43,59 

Other: Keynote, 
Genially 41,67 58,33 53,85 46,15 
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Tools or 
applications 
used 

 
Percentage 
in-service 
teachers 

 
Percentage 
pre-service 
teachers 
 

 Yes No Yes No 

To create and 
edit images 

 
Gimp 

 
16,67 

 
83,33 

 
10,26 

 
89,74 

Paint 75,00 25,00 38,46 61,52 
Photoshop 33,33 66,67 30,77 69,23 
Other: Picasa, Picsart, 
VSCO, HUJI, 
Instasice, Lighroon, 
PicArts, PixelMator, 
Snapseed, Pixlr 
express 

30,56 69,40 38,46 61,52 

None 5,56 94,44 23,08 76,92 

To create and 
edit videos 

 
Imovie 

 
25,00 

 
75,00 

 
25,64 

 
74,36 

MovieMaker 69,44 30,44 51,28 48,72 
WeVideo 16,67 83,33 5,13 94,87 
Other: Filmora, Adobe, 
Ouik, Sony Vegas, 
VideoPad 

33,33 66,67 43,59 56,41 

 None 2,78 97,22 12,82 87,18 

For creating 
collages, 
infographics, 
murals, or 
posters 

Mural.ly 5,56 94,44 12,82 87,18 
Power Point 52,78 47,22 28,21 71,79 
Padlet 44,44 55,56 20,51 79,49 
Other: Canva, Adobe, 
Photoshop, PicsArts, 
Pixlr Express, 
Picktochart 

52,78 47,22 64,10 35,90 

 None 11,11 88,89 12,82 87,18 

For recording 
and editing 
sound and voice 

 
Audacity 

 
52,78 

 
47,22 

 
28,21 

 
71,79 

Notas de voz 50,00 50,00 56,41 43,59 
VLC 19,44 80,56 20,51 79,49 
Other: Lenso create, 
Virtual DJ 16,67 83,33 28,21 71,79 

None 13,89 86,11 10,26 89,74 

 
For augmented 
reality 

 
Unity 3D 

 
5,56 

 
94,44 

 
0,00 

 
100,00 

None 83,33 16,67 92,31 7,69 
Other 11,11 88,89 5,13 94,87 
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Tools or 
applications 
used 

 
Percentage 
in-service 
teachers 

 
Percentage 
pre-service 
teachers 
 

 Yes No Yes No 

For conducting 
immediate 
feedback 
questionnaires 

 
Edpuzzle 

 
13,89 

 
86,11 

 
7,69 

 
92,31 

Plickers 25,00 75,00 25,64 74,36 
Kahoot 86,11 13,89 92,31 7,69 
Other: Google docs, 
cuestionarios Google, 
Socrative 

33,33 66,67 20,51 79,49 

None 11,11 88,89 7,69 92,31 

For creating 
portfolios 

     
Google Sites 58,33 41,67 30,77 69,23 
Other: Word 2,78 97,22 15,38 84,62 
None 38,89 61,11 58,97 41,03 

For creating 
activities 

 
Jclic 

 
33,33 

 
66,67 

 
46,15 

 
53,85 

HotPotatoes 5,56 94,44 0,00 100,00 
None 58,33 41,67 33,33 66,67 
Other 25,00 75,00 38,46 61,44 

 
 

Results of the use of applications for the creation of specific content in 
Physical Education  
 

Table 4 below shows the results relating to the use of applications linked 
to specific PE content. In the case of future teachers, it can be seen that around 
90% do not use specific tools for learning about the human body. For orientation 
work, some use applications such as Google Maps or Compass, although more 
innovative tools such as Geocaching are not used. In terms of body expression 
and rhythm, there are no notable differences, although some students mention 
the use of platforms such as TikTok. Nor is there a clear trend in the use of 
applications related to physical fitness and health, with options such as ‘none’ or 
‘others’ frequently selected, including Strava, Garmin, and Runtastic (used by 
approximately one in five students). Finally, the analysis of movement in video 
and sports whiteboards shows very limited use: 84 per cent do not use any 
applications, and only 10 per cent mention tools such as Kinovea or Longo. 
  

As for practising teachers, more than half do not use specific applications 
for learning about the human body, although some mention the use of tools such 
as Human Anatomy, Muscle and Motion, Jump It, Skeleton 3 or iMuscle2. For 
orientation work, Google Maps is the most widely used application, and more 
than half of teachers also use the Compass. In relation to body expression and 
rhythm, most do not use digital tools, although some mention TikTok as a support. 
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In the area of physical fitness and health, there is no widespread use of 
applications, although Runtastic, Strava, and Garmin are used by approximately 
one in four teachers. Finally, the use of tools for video movement analysis and 
sports whiteboards is also low: three out of four teachers do not use any 
applications, and in general, there is limited use of these types of resources by 
active teachers. 
 

Overall, the data presented in Table 4 show that the use of specific PE 
digital applications is low in both groups. In several of the categories analysed, 
high percentages are recorded in the ‘none’ option, especially among future 
teachers, which contrasts with the somewhat more frequent, although still limited, 
use reported by active teachers in some sections. 
 
Table 4. Results (percentage) of tools or applications used for PE content work 
 

Tools or applications used 
In-service 
teachers 

 
Pre-service 
teachers 
 

Yes No Yes No 

For learning 
about the 
human body 

Skeleton 3 13,89 86,11 2,56 97,44 
Imuscle2 8,33 91,67 0,00 100,00 
Jump it 16,67 83,33 5,13 94,87 
Other: Human Anatomy 
Atlas, muscle and motion, 
My jump, Powerlift app, 
Lifesum, Aceworkout, 
Anatomylearning.com 

13,89 86,11 2,56 97,44 

 None 58,33 41,67 89,74 10,26 

For 
guidance 
work 

 
Brújula 

 
52,78 

 
47,22 

 
53,85 

 
46,15 

Google Maps 80,56 19,44 84,62 15,38 
Wikiloc Navegación, 
Outdoor GPS 22,22 77,78 20,51 7,49 

Other: Geocatching, Maps 
Ios 11,11 88,89 0,00 100,00 

 None 11,11 88,89 7,69 92,31 

For body 
expression 
and rhythm 
work 

 
Balance It 

 
16,67 

 
83,33 

 
2,56 

 
97,44 

Drama Games 5,56 94,44 0,00 100,00 
None 50,00 50,00 71,79 28,21 
Other: Tik Tok 33,33 66,67 25,64 74,36 
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Tools or applications used 
In-service 
teachers 

 
Pre-service 
teachers 
 

Yes No Yes No 

For physical 
fitness and 
health work 

 
Fitbit 

 
19,44 

 
80,56 

 
17,95 

 
82,05 

Runtastic 27,78 72,22 25,64 74,36 
Edufit 11,11 88,89 7,69 92,31 
Other: Smart Watch, 
Endomondo, Strava, 
Garmin,Polar, Ergdata, 
Myjump 

25,00 75,00 35,90 64,10 

None 47,22 52,78 35,90 64,10 

For 
analysing 
movements 
on video and 
sports 
whiteboards 

 
Coachmvideo 

 
0,00 

 
100,0 

 
0,00 

 
100,0 

Coach Eye 0,00 100,0 0,00 100,0 
Coach Board 8,33 91,67 5,13 94,87 
Other: Kinovea, Longo 
match, Hudl Technique, 
Jes-soft.com, video delay 

16,67 83,33 10,26 89,74 

None 75,00 25,00 84,62 15,38 
 

 
SO3 results 

 
OE3 sought to compare the use and knowledge of DT among active PE 

teachers and future teachers.  
Table 5 presents the results corresponding to the first three sections of the 
CUTDEF questionnaire: the use of applications related to information access and 
management, the use of applications for communication and collaboration, and 
the use of applications for content creation. Subsequently, a more detailed 
analysis of the use of specific applications for content creation in the field of PE 
is carried out, given the relevance of this section and the particularities of the 
tools used in this area. 
 

It is particularly important to note that, due to the length of the 
questionnaire, this table only presents those items from the first three sections of 
the questionnaire whose results were statistically significant. The main reason for 
this is that these tools are for general use of technology and are not specific to 
PE. The remaining items, which did not reach statistical significance, are not 
included in the table. Specifically, Table 5 presents the results of the statistical 
analysis using Chi-square (χ²) tests, applied to the items in the first three sections 
of the CUTDEF questionnaire. For each of the items analysed, the Chi-square 
statistic values, degrees of freedom (DF = 1 in all cases) and significance value 
(p) were calculated.  
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Table 5. Significant results of the Chi-square test (Sections 1, 2 and 3) 
ITEM Value Df p 
I taught myself ICT 8,458 1 0.004 
Mozilla Firefox 24,038 1 <.001 
TED 9,509 1 0.002 
Google Calendar 21,196 1 <.001 
None Calendar 20,292 1 <.001 
Additio 7,145 1 0.008 
No app for managing classes and 
teaching work 5,359 1 0.021 

Hotmail-Outlook 11,114 1 <.001 
Google Classroom 24,886 1 <.001 
Moodle 36,020 1 <.001 
Facetime 18,613 1 <.001 
Access 5,271 1 0.022 
None for creating databases 5,567 1 0.018 
Paint 10,143 1 0.001 
No app for creation and editing de 
imágenes 4,592 1 0.032 

Padlet 4,927 1 0.026 
Audacity 4,710 1 0.030 
Google Sites 5,772 1 0.016 

No app for creating activities 4,721 1 0.030 

    

 
 

The results show that, in some items, the differences between practising 
teachers and future teachers are statistically significant, with p-values below 0.05. 
Notably, several items show very high levels of significance (p < .001), such as 
the use of tools like Moodle (χ² = 36.020) and Facetime (χ² = 18.613), which are 
used significantly more by future teachers, while Google Classroom (χ² = 24.886) 
and Google Calendar (χ² = 21.196) are preferred by practising teachers. 
 

Likewise, other tools such as Hotmail-Outlook (χ² = 11.114, p < .001) and 
Mozilla Firefox (χ² = 24.038) show more frequent use by future teachers. 
Significant, albeit less pronounced, differences are also observed in items such 
as Padlet (χ² = 4.927, p = 0.026) and Audacity (χ² = 4.712, p = 0.030), both of 
which are used more frequently by future teachers. It is important to note that, in 
the option ‘No app for creating and editing images’ (χ² = 4.592, p = 0.032), the 
results reflect a significant unfavourable difference for future teachers, which 
shows less involvement in the use of specific tools for this type of task. 
 

Finally, regarding the item ‘I started learning ICT on my own’ (χ² = 8.458, p = 
0.004), the findings show that it is practising teachers who most frequently report 
having acquired their digital skills through self-learning processes. Overall, the 
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reported values reflect a generalised presence of significant differences between 
the two groups in relation to the use and knowledge of various ICT tools.  
The results referring to section 4 are shown below. In this case, all the data from 
the comparative analysis on the use of specific PE digital tools are presented, 
due to the importance of knowing the specific PE tools. 
 
Table 6. Detailed statistical analysis of section 4 of the questionnaire 

Subsection ITEM Value Df p 

For learning about the 
human body 

Skeleton 3 3,262 1 0,071 
Imuscle2 3,385 1 0,066 
Jump It 2,616 1 0,106 
None 9,764 1 0,002 
Other 3,262 1 0,071 

For orientation work 

 
Brújula 

 
0,009 

 
1 

 
0,926 

Google Maps 0,028 1 0,868 
Wikiloc navegación 

Outdoor GPS 0,008 1 0,930 

None 0,259 1 0,611 
Other 3,385 1 0,066 

For body expression 
and rhythm work 

 
Pro Metronome 1,098 1 0,295 

Balance It 4,400 1 0,036 
Drama Games 2,226 1 0,136 

 None 3,750 1 0,053 

  
Other 

 
0,534 

 
1 

 
0,465 

For physical fitness 
and health work 

Fitbit 0,028 1 0,868 
Runastic 0,044 1 0,834 

Edufit 0,259 1 0,611 
None 0,990 1 0,320 

 Other 1,046 1 0,307 

 
For analysing 
movements on video 
and sports boards 

 
Coachmvideo 

 
- 

 
- 

 
- 

Coach Eye - - - 
Coach Board 0,309 1 0,578 

None 1,082 1 0,298 
Other 0,666 1 0,415 

 
 

In general, limited use of this type of application is observed among both 
active teachers and future teachers, with few statistically significant differences. 
One of the few items with relevant differences is the use of tools for learning about 
the human body, where the option ‘None’ is statistically significant (χ² = 9.764, p 
= 0.002), suggesting that there is a notable difference between the two groups, 
with future teachers being those who are unfamiliar with and do not use this type 
of tool. In other categories, such as orientation, body expression and rhythm, 
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physical condition and health, and movement analysis, no significant differences 
were observed. 

 
However, the use of the Balance it app in the category of body expression 

and rhythm stands out (χ² = 4.400, p = 0.036), indicating a slight difference 
between groups, with active teachers once again being the ones who use it the 
most. On the other hand, in the item ‘None’ in the same category on body 
expression and rhythm, a value of p=0.053 is observed, close to the threshold of 
statistical significance, with a trend pointing to greater use of this option by future 
teachers.  

 
Overall, the results reflect a low use of specialised digital tools in PE. It 

should be noted that, in the cases in the table where a dash (–) appears instead 
of numerical values, this indicates that none of the participants selected that 
application, meaning that the statistical programme was unable to perform the 
corresponding analysis. 
  

In addition, a correlation analysis was performed between the age of the 
participants and the use of certain digital applications using Kendall's Tau-b 
coefficient. Table 7 shows only those variables that showed statistically 
significant correlations, highlighting those with higher values, both positive and 
negative. 

 
The results indicate that some applications have a positive correlation with 

age, suggesting greater use among older teachers, as is the case with Mozilla 
Firefox, Google Calendar, Microsoft Outlook, Facebook, Access, Paint, and 
Google Sites. Conversely, other applications show a negative correlation with 
age, indicating greater use among younger participants, such as ClassDojo, 
Moodle, Instagram, and Facetime. 

 
Finally, applications specifically related to PE have not been included in 

this table, as they did not show statistically significant correlations with the age of 
the participants. 
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Table 7. Correlation between the age of participants and the use of digital 
applications 
Kendall’s Tau Correlations 
 

Variable Age 
Mozilla Firefox Kendall’s tau-b 0.468*** 
  p-value <.001 
Google Calendar Kendall’s tau-b 0.453*** 
  p-value < .001 
Microsoft Outlook Kendall’s tau-b 0.223* 
  p-value 0.037 
Classdojo Kendall’s tau-b -0.295** 
  p-value 0.006 
Moodle Kendall’s tau-b -0.437*** 
  p-value < .001 
Facebook Kendall’s tau-b 0.289** 
  p-value 0.007 
Instagram Kendall’s tau-b -0.296** 
  p-value 0.005 
Facetime Kendall’s tau-b -0.405*** 
  p-value < .001 
Access Kendall’s tau-b 0.314** 
  p-value 0.003 
Paint Kendall’s tau-b 0.348** 
  p-value 0.001 
Google Sites Kendall’s tau-b 0.320** 
  p-value 0.003 

* p < .05, ** p < .01, *** p < .001 
 
 

DISCUSSION 
 
It has been found that both future teachers and active teachers use similar 

information search tools; both use Google tools such as Chrome to search for 
information. In this regard, some authors (15) also corroborate that most of the 
tools for browsing the internet belong to Google, which reflects that access to 
digital information in the field of education, including PE, relies mainly on 
generalist tools for searching for teaching resources, activities or materials 
related to teaching practice. 

 
Likewise, the results reflect that future teachers do not search data 

repositories such as Dialnet or Scopus, while active teachers do. These results 
support those of other authors (2), who claim that future teachers do not have the 
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necessary training to search for and process information. This result reflects a 
lack of knowledge among future teachers about information in scientific articles.  

  
In line with the previous results, active teachers and future teachers use 

Google-related tools for communication and collaboration; this may be 
associated with the corporate use of these systems in educational centres. The 
results coincide with those of other authors; Fernández-Espínola & Ladrón de 
Guevara (8) demonstrate in their research that teachers use DT in the classroom 
for communication with families rather than for methodological transformation; 
Menescardi et al. (15) also reaffirm that future teachers use technological tools 
for management and communication. They also confirm that Google tools are the 
most widely used due to their ease of sharing and storing information 
collaboratively (15).  

 
Furthermore, the results reflect that active teachers make very little use of 

blogs in educational centres; these results contradict those of Úbeda-Colomer 
and Alventosa (24), who demonstrate that teachers use them and see them as a 
great opportunity to enrich the learning of PE students.  

 
On the other hand, teachers and future teachers use content creation 

tools. This coincides with the research by Menescardi et al. (15), who also show 
that future teachers frequently use computer tools for content creation. However, 
future teachers use Microsoft tools more than active teachers. Specifically, the 
study by Menescardi et al. (15) also agrees that Microsoft Office tools are the 
most frequently used. In general, there is little use of augmented reality activities, 
and applications for creating activities should be promoted more. In short, as can 
be seen in the data in Table 3, they use the tools but do not take sufficient 
advantage of the applications to carry out activities in the classroom. 

 
Finally, it is important to highlight the limited use of specific PE tools and 

applications by future teachers. Despite frequent use of the above tools, the data 
in this section show little use of tools applied in PE. The results correspond with 
other research, such as that of Díaz-Barahona et al. (5), who confirm that PE 
teachers have some knowledge of DT but not much about how to apply it in the 
PE classroom. The results of Menescardi et al. (15) are also in line with those of 
the present study; future teachers show limitations in the use of applications 
linked to classroom methodology or in classroom management and teaching 
tasks, demonstrating conventional use. Bernate et al. (2) also reaffirm this and 
advocate improving training in the use of technological tools in their professional 
practice.  

 
In this sense, the results of the present study confirm that DTs are not yet 

adequately integrated into the field of PE, as already pointed out by Prat et al. 
(19). This situation can be explained, in part, by the lack of specific training for 
PE teachers, as highlighted by Díaz-Barahona (5). Furthermore, as stated by 
Marimon-Martí et al. (14), although studies tend to present positive indicators 
regarding the potential of DT in this field, no significant pedagogical changes 
have yet taken place. On the other hand, the results are consistent with the 
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statements of Guillén-Gámez and Perrino (10), who emphasise that the digital 
competence of university students is at a medium-low level, which could also be 
limiting effective integration. 

 
Likewise, the analysis carried out based on the age of the teachers reveals 

certain differences in the use of digital applications. In general, younger teachers 
tend to use tools associated with digital communication or more current 
educational environments more frequently, while older teachers show greater use 
of applications linked to digital management and organisation. These differences 
could be related to generational factors in familiarity with certain technological 
environments and in habits of use of digital tools (13). 

  
Overall, the findings of this study reinforce these contributions and 

highlight the need to continue advancing in the digital training of PE teachers, 
especially with regard to the pedagogical use of tools and applications specific to 
the field. 
 

CONCLUSIONS 
 
This study analysed the use and knowledge of DT among current and 

future PE teachers in the province of Tarragona, with the aim of identifying 
possible differences between the two groups. 

 
In relation to LO1, the results show that active teachers use various digital 

tools in their professional practice, mainly general-purpose applications such as 
word processors, presentations, or communication tools. However, the use of 
specific DT for PE is limited, indicating that their integration into teaching practice 
still focuses more on instrumental functions than on a methodological 
transformation of the teaching-learning process. 

 
With regard to LO2, future teachers also frequently use basic digital tools, 

especially those related to content creation or communication. However, there is 
a reduced knowledge and use of specific applications linked to PE content, 
suggesting the need to strengthen initial training in digital competence applied to 
this area. 

 
With regard to LO3, the comparison between the two groups reveals some 

differences in the use of certain digital tools, mainly associated with the training 
received and the applications that each group uses most frequently in their 
academic or professional environment. In general, active teachers show a slightly 
more diversified use of some applications related to teaching practice, while 
future teachers tend to use tools more closely linked to the academic 
environment. 
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Likewise, although the use of digital tools for teaching in general is quite 

common, a lower use of these technologies has been detected in the area of PE. 
This weakness may be due to a lack of knowledge of the technological 
possibilities applied to this subject, as well as a lack of digital culture. This limits 
the potential for innovation in the classroom and hinders the incorporation of more 
up-to-date and motivating dynamics for students. 

 
In specific areas such as body language, rhythm and knowledge of the 

human body, future teachers show significantly less use of digital applications 
compared to active teachers. This may be related to insufficient training in this 
area, which reinforces the need to improve the preparation of trainee teachers, 
especially in the use of tools that support these key content areas. 

 
In this regard, it is necessary to promote training activities that enable 

future teachers to acquire the necessary skills to design and implement 
innovative teaching proposals based on the use of DT. Specifically, future 
teachers must be trained in this regard; specific modules dedicated to the design 
and development of physical activities based on the use of DT must be 
incorporated. It is also essential to offer continuing education programmes that 
enable active teachers to acquire new skills and knowledge in this area. In short, 
it is essential to have the support of educational administrations and training 
institutions to ensure the successful implementation of these initiatives. 

  
Although limited to a specific context, the results of this study provide 

valuable evidence that may be relevant for understanding the situation of DT 
integration in PE in other settings. However, further research is needed to confirm 
the possibility of generalising these findings.  

 
Among the main limitations of the study, it is worth noting the rapid pace 

at which DT evolve, especially educational applications, which means that 
questionnaires can quickly become outdated. In addition, it would have been 
interesting to include tools linked to artificial intelligence, given its growing 
presence in the field of education and its potential to transform teaching practices. 
On the other hand, although quantitative data provide a valuable overview, 
complementing the study with qualitative approaches, such as interviews or focus 
groups, would allow for a deeper understanding of the real experiences, 
perceptions and needs of teachers, thus providing a more complete and enriching 
perspective. 
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