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Abstract

This article analyzes the use of augmented reality (AR) by TVE and Antena 3 and observes how it has impacted the work of journalists. The study is based on an analysis of the AR pieces that appeared in the evening news programs during January and February 2023 (N = 343), as well as on four personal interviews with the heads of production and anchormen of these programs. The results show that Antena 3 has significantly increased its use of AR, while the public broadcaster's use of the technology has decreased. Currently, AR is mainly used for aesthetic purposes, such as embellishing the news anchor's presentation or enhancing the set's appearance. The objective of this narrative change is to enhance the visual presentation of the information, although it also has a pedagogical value in helping the audience to understand complex issues. According to the reporters, AR has changed their professional routines, affecting the way they tell the news and even their tone. They must make an extra effort to maintain their journalistic standards and avoid sensationalism.
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Resumen

Este artículo examina el uso que hacen de la realidad aumentada (RA) los noticiarios de TVE1 y Antena 3, a partir de un análisis comparativo, y observa la incidencia que tiene esta tecnología en la rutina profesional de los periodistas. El trabajo se apoya en un análisis de contenido de las piezas de RA aparecidas en los telediarios de la franja nocturna de ambas cadenas durante los meses de enero y febrero de 2023 (N= 343) y en la realización de cuatro entrevistas personales a los jefes de realización y presentadores de dichos espacios. De acuerdo con los resultados, la RA ha crecido exponencialmente en Antena 3, al tiempo que ha menguado en el caso del ente público; su uso es, por el momento, meramente complementario y guiado sobre todo por fines estéticos, empleado bien para ilustrar la información que suministra el conductor de informativos, bien para ampliar o caracterizar el plató. Este cambio narrativo persigue más el realce visual que la mejora sustancial de la información, aunque adquiere, sin duda, un valor pedagógico al ayudar a la audiencia a comprender cuestiones complejas. La transformación en las rutinas profesionales es evidente, según los propios informadores: la forma de contar las noticias e incluso el tono han cambiado, obligando a un esfuerzo extra para mantener el rigor informativo sin caer en el sensacionalismo.
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Resumo

Este artigo examina a utilização da realidade aumentada (RA) pela TVE e pela Antena 3, com base numa análise comparativa, e observa o impacto desta tecnologia na rotina profissional dos jornalistas. O estudo baseia-se numa análise de conteúdo das peças de RA que apareceram nos noticiários da noite durante os meses de janeiro e fevereiro de 2023 (N= 343) e em quatro entrevistas pessoais com os chefes de produção e apresentadores destes programas. Os resultados mostram que a RA tem crescido exponencialmente na Antena 3, ao passo que está a diminuir no caso do canal público; a sua utilização é, de momento, meramente complementar e orientada sobretudo por objectivos estéticos, utilizados quer para embelezar a informação fornecida pelo pivot do telejornal, quer para ampliar ou caraterizar o cenário. Esta mudança narrativa serve mais para melhorar o aspeto visual do que para melhorar substancialmente a informação, embora tenha certamente um valor pedagógico ao ajudar o público a compreender questões complexas. A transformação das rotinas profissionais é evidente, segundo os próprios repórteres: a forma de contar a notícia e até o tom mudaram, obrigando a um esforço acrescido para manter o rigor informativo sem cair no sensacionalismo.
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1. Introduction

Augmented reality (hereafter AR) is a multifaceted technology that is increasingly present in audiovisual media around the world. For its creator, aeronautical engineer Tom Caudell, AR is "an intersection between virtual and physical reality, where digital visuals are blended into the real world to enhance our perceptions" (Chen, 2009). Azuma (1997) also defines it as a combination of the real world and the virtual world, providing an interactive, real-time, 3-D supported experience. Behringer et al. (1999) for their part, consider it “a technology, which is used to provide a user with information which enriches his/her perception of the real world in such a way, that this information is perceived to be a part of the spatial environment of the user”.

Drascic and Milgram (1996) and Höllerer and Feiner (2004) draw attention to the fact that AR is based on computer-based procedures and relies on the multimedia storage possibilities provided by new technologies. The truth is that it is a resource capable of offering a multitude of communicative possibilities, and it is an increasingly common field of scientific research in the areas of engineering and social sciences (Galán-Cubillo, 2008, 2010).

Although they are related, AR should not be confused with virtual reality (VR): the latter seeks to provide the user with an immersive, sensory experience, while the purpose of AR is to surprise and capture the attention of the receiver through striking or suggestive images that are superimposed on real ones (López-García & Otero-López, 2004; Johnson et al., 2016). Moreover, AR not only expands reality, as its name might suggest, but also has the capacity to add new informative, educational, or entertaining elements to messages (Caldera-Serrano, 2014).

The study of AR is relevant in communication, since its use has become frequent in television news programmes, especially in the last five years (Eguskiza et al., 2021). More and more news programmes in Spain are using augmented reality to bring the news of the day closer to the viewer, familiarising the audience with a technology that until recently was unknown to the general public.

1.1 Origin and evolution of AR

The first AR device was developed in 1990 by the aforementioned Caudell, a researcher at the Boeing company, and allowed text, diagrams and graphics to be superimposed on the display used by operators to check the status of aircraft (Fundación Telefónica, 2011). However, the first fully operational AR system came two years later, in 1992, devised by Louis Rosenberg and known as “Virtual fixtures”.

By the end of the decade, its use had become popular in educational and video game environments, and it had begun to be introduced on television as well. In 1998, it was incorporated into sports information, after the American company Sportvision included it in the scoreboards during the broadcasting of National Football League games (Uskali et al., 2021). However, it was not until the 21st century that it began to be conceived as a business possibility, thanks to two strategic aspects: the development of a new generation of mobile devices and the creation of the web 2.0 environment (Parra-Valcarce et al., 2017).

1.2 AR in the Spanish television context

AR is now frequently found in the Society, Events, International and National sections of Spanish television news programmes (Azkunaga et al., 2019), as well as in the coverage of electoral events.

The Atresmedia group was a pioneer in Spain in using AR occasionally at the end of the 1990s, experimenting with it in news and debate programmes, and in doing so on a daily basis since 2018, to the point of making it an almost inseparable resource in its news work. This is reflected in Herrero and Jiménez-Narros (2022) and Gaztaka et al. (2020, 2023). For these authors, there is a clear prevalence of the informative function over the aesthetic one in the use of AR, which can be summarised as “telling more and better” news, as well as a more frequent use of this tool in foreseeable events included in the media agenda. Jiménez-Narros et al. (2024), on the other hand, have highlighted how little interaction tends to take place between graphics and presenter when augmented reality is used.

AR has also been incorporated into La Sexta and some regional channels, such as Telemadrid, TV3 (Triguero-Oliveros & Sánchez-Calero, 2021) or the Canarian RTVC, which included this element in its programme “Una hora menos” dedicated to the eruption of the volcano on La Palma, winner of an Ondas Award (Pérez-Seijo & Vizoso, 2022). In the context of election coverage, one of the first channels to make use of AR in Spain was TV3, with information related to the 2019 municipal and regional elections, “thereby demonstrating its technological strength” (CCMA, 2019).

In the public domain, TVE started experimenting with AR in special programmes, such as the one dedicated to the general elections of 26th April 2019 (Gastaka et al., 2023; Herrero & Jiménez-Narros, 2022). At the beginning of 2021, it remodelled its set to implement AR, a decision that, according to the channel itself, was due to the need to respond to “the demands of 21st century viewers” (RTVE, 2021) (image 1).


Image 1. Change in the TVE set to adapt it to AR
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Source: TVE


In the face of all these experiences, Mediaset has so far resisted incorporating AR into the news content of the two channels it manages, Telecinco and Cuatro.

On the other hand, in an ongoing exploration of its possibilities, AR has even been used in the context of real-time interviews. The first operator to test it was Movistar's sports channel #Vamos, in a piece broadcast on 23rd November 2019 in which the Real Sociedad player Willian José appeared superimposed next to the interviewer, thus creating the optical illusion that both were sharing the same space (García-Ortega et al., 2020) (image 2).


Image 2. Interview with Willian José in #Vamos
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Source: Movistar Plus


1.3 AR challenges

Interest in experimenting with AR in news coverage has grown significantly in the last five years, although the development of this type of three-dimensional recreation requires time and teamwork. Narratively, it is also an option that modifies the language of television to a great extent. The graphics team works together with the production team with software that models the AR and then, using a complementary computer application, sends the graphic to the production control, from where it is positioned with the sensor cameras. The joint work of several professionals is necessary for the result to be optimal (Calvo-Gutiérrez et al., 2023).

In addition to the work and technological demands of their use, there are also ethical implications. For Pérez-Seijo and Vizoso (2022), one of the current challenges of AR is not to cross the fine line that separates informative seriousness from the sensationalisation of news events. For this reason, they consider it essential that their use be based on respect for the ethical principles of journalism.

2. Objectives and methodology

The main objective of this study was to find out how AR is used in the television news programmes of Spanish generalist channels, taking Antena 3 and TVE1 as case studies, identifying the main characteristics of the tool and its impact on the news work of each medium. Two specific objectives were derived from this general aim:

OE1: To detect similarities and differences in the use of AR by Antena 3 and TVE1, based on a comparative analysis.

OE2: To determine the impact of the incorporation of AR in the professional routines of television journalists.

To achieve these objectives, we chose to apply a mixed methodology combining quantitative techniques (content analysis using a file created ad hoc for a sample of 343 pieces) and qualitative techniques (personal interviews with professionals from the two selected television channels).

2.1 Content analysis

The analysis was limited to two TV channels, the most representative in terms of audience in their respective business segments: RTVE's La 1, which is publicly owned, and Atresmedia's Antena 3, which is privately owned. Based on the audience ratings (Kantar Media, 2023) and the literature consulted1, the programmes broadcast at 9 p.m. were selected, including both Noticias/Telediario 2 (News) (broadcast from Monday to Friday) and Noticias Fin de Semana (Weekend News) (Saturday and Sunday). The sample was taken from the general news block and the spaces dedicated to Sports and Weather were not analysed, in line with previous studies (Herrero & Jiménez-Narros, 2022; Azkunaga et al., 2019). In the case of sports news, it was excluded for programming reasons, as Antena 3 presents this space as a separate broadcast from the conventional news.

Regarding the time frame, the second week of January and February 2023 was randomly selected for data collection. In the case of Antena 3, the high use of AR -which reaches a daily basis-provided a sample of 318 units of analysis. In TVE 1, on the other hand, the analysis period had to be extended to cover both complete months, with the objective of reaching a minimum of 25 records. The final sample consisted of 343 units (N= 343).

In order to carry out the analysis, an 18-variable file was compiled, most of which were developed in-house, although the contributions of Azkunaga et al. were used as a basis. (2019) and Pérez-Seijo and Vizoso (2022). The items were grouped into 4 blocks:



a) Registration information: channel, date, news item, inclusion in the summary and news section (Science and Technology, Culture, Economy, International, National, Society, Sports, and Weather- the latter two only if they appeared in the generalist block-).

b) Aesthetic aspect:

b.1. AR format: graph (representation of numerical data by lines, bars, or circles), graphic (illustration or graphical expression of an element), label, image (photograph), QR code or video.

b.2. Format of the graphics: animal, characterisation/enlargement of the set, architectural element (building), stage (place), figure (logo), object, person, or vehicle.

c) Characteristics of use:

c.1. Elements accompanying the animation: live link, video, on-screen data, on-set presenter, voice-over only or other.

c.2. Additional information: numbers, words, or both at the same time.

c.3. Degree of immersion: enveloping or partial immersion.

c.4. Position of the presenter: seated, standing, or immersed.

c.5. Movement: animated or static.

c.6. Duration of AR effects (measured in seconds).

c.7. Use of set screen to complement AR (indicates if there is interaction between screen and AR).

c.8. Inclusion of sound; music, descriptive sound effect, voice-over, combination of elements or silence.

d) Informative purpose of the AR:

d.1. Protagonism: used as a main tool (allows interaction) or as a complementary tool (supports explanation).

d.2. Purpose: aesthetic (the recreation serves a purely ornamental function), contextual informative (serves to situate the viewer) or informative extension (provides more information than that provided by the presenter).



In order to evaluate the effectiveness of the tool, a pre-test was carried out in which 20 AR units were analysed and based on these, some of the initially envisaged categories were modified. The results obtained were entered into a matrix in SPSS, which allowed for further statistical processing.

2.2 Structured interview

The structured personal interview was the tool selected to answer SO2. Two different profiles of news professionals whose point of view we were interested in knowing were identified: production managers on the one hand, and presenters on the other, and a different questionnaire was designed for each group. There were four interviewees: Jesús Lozano Corchón, director of image and production at Antena 3 TV; Rafael Pérez de Muñoz Cousiño, head of production of the weekend news programme on TVE1; Vicente Vallés Choclán, director and presenter of Noticias 2 on Antena 3; and Igor Gómez Maneiro, presenter of the weekend edition of the TVE news programme. The interviews, with an average duration of 33 minutes, were conducted on the 15th and 17th of February 2023 via video calls.

3. Results

3.1 Characteristics of AR parts

The structure of the sample analysed is shown in table 1, which shows a clear predominance of cases on Antena 3 (78.7% of the total). Even in the weekend edition, the number of pieces is three times that of TVE1.


Table 1. Sample distribution




	 

	Frequency

	%

	% accumulated






	La 1

	7

	2

	2




	A3

	270

	78,7

	80,8




	La 1 FS

	18

	5,2

	86




	A3 FS

	48

	14

	100






Source: Own elaboration.



Of all the uses analysed (N=343), 9.9% (34) have calls in the headline block, unevenly distributed: TVE1 recorded only two, compared to 32 for Antena 3. In the private channel, AR is present in 99.7% of the summaries (there is only one day in the sample where it is not used), with a varying number of uses depending on the edition.

Table 2 shows how TVE1 concentrates the use of AR in Society (36% of cases), Culture (28%) and International and Science and Technology (both 16%). The lack of impact on the economics section could be due to technical and time constraints. In Antena 3, two categories stand out above the rest: International (55.7% of uses) and National (24.2%), and at some distance is Society (9.7%).


Table 2. Section




	 

	La 1

	Antena 3

	Total




	Frequency

	%

	Frequency

	%

	Frequency

	%






	Science and technology

	4

	16,0

	4

	1,3

	8

	2,3




	Culture

	7

	28,0

	16

	5,0

	23

	6,7




	Sports

	1

	4,0

	0

	0,0

	1

	0,3




	Economy

	0

	0,0

	12

	3,8

	12

	3,5




	International

	4

	16,0

	177

	55,7

	181

	52,8




	National

	0

	0,0

	77

	24,2

	77

	22,4




	Weather

	0

	0,0

	1

	0,3

	1

	0,3




	Society

	9

	36,0

	31

	9,7

	40

	11,7




	Total

	25

	100,0

	318

	100,0

	343

	100,0






Source: Own elaboration.



It is common for several AR pieces to be used within the same news item, especially in the case of Antena 3 and especially in the International section (the most striking case in the sample is a report broadcast on 7th of February 2023 on the earthquakes in Turkey, where up to 19 uses of AR are recorded). Patterns of AR are also developed in this section, with uses that are reiterated according to the theme. In the case of the war in Ukraine covered by Antena 3 (image 3), there are elements created with this technology that are repeated throughout the news: 1) an enveloping and aesthetic graphic design that is used to enlarge and give a new image to the set, formed by columns and beams in grey tones; 2) a static and enlarging sign that provides information not communicated by other means; and 3) a combination of sign and graphic design: the table is enlarged to simulate a glass surface where, in the lower corner, the Antena 3 Noticias logo appears, while in the upper part there is a context sign, which places the spectator within the news item.


Image 3. AR in a report on Ukraine (22-05-2023)

[image: ]

Source: Antena 3 News


When examining the behaviour of the weekend edition (graph 1), it can be seen that TVE1 applies a differentiated policy in the use of AR. Thus, there are several sections that limit their use to Saturdays and Sundays, such as Sports, International and Society. As far as the latter is concerned, it is the area that most frequently incorporates AR, but the technological muscle of the section is concentrated exclusively in the weekend edition. Meanwhile, on Antena 3, AR is used in almost all sections regardless of the edition, reaching its peak in International (61.9%).


Graph 1. News section with AR by editions

[image: ]

Source: Own elaboration.


In terms of the aesthetic dimension of AR, the most used format in TVE1 is graphics (60%), followed by image (24%). In the case of Antena 3, greater diversity is observed, although, the use of graphics is once again in first place (26.7%), a very short distance behind the use of signs (25.5%) and images (22%) (table 3).


Table 3. Format of the pieces




	 

	La 1

	Antena 3

	Total




	Frequency

	%

	Frequency

	%

	Frequency

	%






	Graph

	0

	0,0

	2

	0,6

	2

	0,6




	Graphics

	15

	60.0

	85

	26,7

	100

	29,2




	Sign

	2

	8,0

	81

	25,5

	83

	24,2




	Image

	6

	24,0

	70

	22,0

	76

	22,2




	Video

	0

	0,0

	16

	5,0

	16

	4,7




	Graph image + video

	0

	0,0

	1

	0,3

	1

	0,3




	Graphics + image

	0

	0,0

	1

	0,3

	1

	0,3




	Graphics + video

	0

	0,0

	2

	0,6

	2

	0,6




	Sign + graphics

	2

	8,0

	39

	12,3

	41

	12,0




	Sign + image

	0

	0,0

	19

	6,0

	19

	5,5




	Sign + image + video

	0

	0,0

	2

	0,6

	2

	0,6




	Total

	25

	100,0

	318

	100,0

	343

	100






Source: Own elaboration.



With regard to the form adopted by the graphics, Antena 3 makes much richer and more varied use of the resource, although there is a clear predominance of AR as an enlargement tool (77%). The news programme uses it to give the set - and the table, although to a lesser extent - a differentiated appearance almost for each news item, personalising the space according to the news. If we add the combination of screen enlargement, figure enlargement, stage enlargement and general enlargement, the percentage in which Antena 3 uses AR to enlarge its stage rises to 89.2% of cases (image 4). The structure of their set may well explain this: while TVE1' s set is made up of three U-shaped screens, Antena 3's set consists of only two, so that the AR would serve to compensate for the lack of space.


Image 4. Examples of enlargement and characterisation of the Antena 3 desk and set depending on the news item

[image: ]

Source: Antena 3 News


In the case of the public channel, AR mainly adopts three forms: enlargement, object and combination of enlargement and scenario, which are used with the same frequency (28%). Enlargement is also attractive to the RTVE team, especially the so-called virtual windows with a dome, consisting of a tracing background that is placed above the screen (image 5).


Image 5. Example of a virtual window

[image: ]

Source: TVE1


Also, in the variable “complementary elements” TVE1 shows a less diversified use than Antena 3, and limits itself in almost all cases to showing the presenter accompanying the AR without any other additions. Antena 3, on the other hand, uses all the elements, thus generating a richer accompaniment to the pieces. Although the solo presenter is the predominant formula in the private sector (72.6%), the combination of this with a live connection (15.4%) or with on-screen data (9.1%) is also common.

The breakdown by editions of the complementary elements (graph 2) reveals some significant differences, especially in the case of Antena 3, which, while always giving maximum prominence to the journalist, opts to a greater extent for other options at weekends; thus, the live connection reaches 27.1%, compared to 13.3% from Monday to Friday. The difference is even more noticeable in the combination with on-screen data, as it is used 22.9% of the time on Saturday and Sunday, compared to a meagre 6.7% during the rest of the week.


Graph 2. Complementary elements

[image: ]

Source: Own elaboration


In relation to the variable “degree of use”, it is observed that the application of AR as a complementary tool occurs in approximately 80% of the cases, which indicates that, up to now, this technology is mostly conceived as a resource intended to accompany the news, without any other purpose. At certain times, the question has been raised as to whether the use of AR brings additional informative value to the information, or whether its implementation responds more to visual impact criteria. In this regard, the analysis reveals that the aesthetic function is the prevailing one, representing 44.6% of the total number of cases examined, with 76% of incidences in TVE1 and 42.1% in Antena 3, respectively.

In the fieldwork, the variable “degree of immersion” is also used to determine whether the news programmes use AR in a partial way — when it occupies only a specific area of the set — or in an enveloping way — extending its volume throughout the set to the point of surrounding it by pretending to be another space —-. Although surround immersion is more common on TVE1 and partial immersion on Antena 3, the figures are more or less balanced. On the first channel, 56% of AR pieces are of an immersive nature, compared to 44% partial; and on Antena 3 the rates are reversed: 40.9 per 59.1% 73.2% of the pieces are static and do not include moving AR, compared to 26.8% that do.

The pieces analysed have an average duration of just over 15 seconds (15'63''), with differences between channels: while TVE1 averages 19 seconds, Antena 3 averages no more than 15 seconds. RA's appearances in the private operator are therefore usually shorter.

As for the position of the presenter, the contrasts between the two channels analysed are evident. On TVE1 there is only one case where the presenter is seated during the broadcast of the piece with AR, which means that 96% of the time the presenter is standing up. In contrast, on Antena 3, 80.5% of the news items incorporating augmented reality are narrated by a presenter who appears seated, which reduces the flexibility and visual dynamism of AR.

Finally, the incorporation of “sound accompaniment” to the pieces analysed is very scarce, and is registered in very few exceptions, in the context of news items related to musical themes, from which it is clear that AR is conceived as a mainly visual resource.

3.2 Impact of AR on professional routines

From the data provided by the TV news professionals interviewed for this study, it is possible to gauge the impact that the use of AR has on their daily routine. With regard to the training required, the sources agree that training, both for producers and graphic designers, as well as for journalists themselves, has been accelerated due to time constraints, and that this situation is not ideal. For Vicente Vallés, presenter of Noticias 2 on Antena 3, “there are two essential aspects, technical knowledge and creativity. The graphic designers and the production department, but also the camera operators, do most of the development work. Their role is decisive in achieving the desired effect. For his part, the presenter of the weekend edition of the TVE news programme, Igor Gómez, says that his learning process has been day by day: “There has not been a course to learn how to use augmented reality, but rather an adaptation and trial and error”.

The case of filmmakers is not very different. Jesús Lozano (Antena 3) considers that training has indeed been provided, but from the vortex of daily news production: “I think it is essential that there is an analysis, an assessment and preparation, both technical and aesthetic, beforehand.” Pérez de Muñoz, head of production for TVE1's weekend news programme, highlights the advisory role taken on by the company in charge of developing the technology, Miss Motion: “When we first used it [AR], we did our tests, and the owner of the company was advising us on what we needed to pay more attention to or what we needed to be careful about.”

All the interviewees agree that the integration of augmented reality implies a significant investment in terms of time and effort, especially when some pieces have to be recorded beforehand, as it is a complex and extensive AR. In such situations, transmitting information live may be risky due to the possibility of errors at any stage of the process, although this is standard practice: 95% of the pieces, practically 100%, are live," says Igor Gómez. What we do sometimes, before we start presenting, is to be embedded. This tells us our radius of movement so as not to affect the AR". This is precisely what the presenter finds most complicated, having to move in a space without references.

There are several ways in which AR has changed the routine of journalists, according to interviewees' statements. The meetings prior to each edition of the news programme are different, as they can also propose ideas and participate in the process of developing the pieces. The way they tell the news and even their tone have changed, not least because the image that accompanies them has also changed. Despite all the changes, the interviewees agree on the need to maintain rigorous reporting so that the new tool does not lead to television information that tends towards sensationalism.

4. Discussion and conclusions

The content analysis, together with the interviews conducted with news professionals, has made it possible to obtain a wealth of information related to the research objectives, shedding light on some aspects of AR that have so far been little explored in the scientific literature, at least on a national scale.

SO1 aimed to detect similarities and divergences in the use of AR by the channels analysed. TVE1 mainly uses graphics, accompanied exclusively by the presenter, without complementary elements, in pieces that are mostly static and with an aesthetic function; in other words, the technology adds formal gloss to the news but not information. Moreover, in 80% of cases, AR is not used as the main tool, but is complementary to the news that the journalist provides. The section that seems to be most conducive to the implementation of this technology in the public broadcaster is Society, something already pointed out in previous research by Azkunaga et al. (2019) and Herrero and Jiménez-Narros (2022).

However, in the analysis of Antena 3 news, Society carries less weight than International and National. Their pieces are characterised by the fact that they are essentially static graphics used to enlarge the set. As for the size of the AR, for Azkunaga et al. (2019), surround content was, in the year of their research, anecdotal, although it was becoming increasingly common; it now accounts for 40% of recorded usage on the private channel. And although the most common function of AR on Antena 3 is aesthetics (42.1%), it is closely followed by context (41.8%).

The latter seems relevant to us. The use of AR in Spanish TV channels is still predominantly aesthetic, which could be explained by the consideration that this technology is still at an early stage of implementation, aiming more at visual enhancement than substantial improvement of information. But the figures obtained at Antena 3 seem to point to a gradual change in this direction, with AR becoming increasingly relevant from the point of view of content.

The similarities and divergences in the use of AR between TVE1 and Antena 3 can be clearly seen, not only in the amount and frequency of use, but also in the way the tool is implemented. The visual style is completely different, and while TVE1 develops an AR that is not very varied in its presentations, the approach adopted by Antena 3 is experimental and versatile and incorporates a more diverse graphic and conceptual typology.

In our analysis of a public and a private channel, we start from a marked difference in the editorial line, which has a direct impact on the results obtained. In the case of Antena 3, the use of AR has no apparent limits. On the other hand, at TVE1 the tool has experienced a progressive reduction since its implementation until it has become a practically symbolic element. Despite the official discourse of the public channel, which advocates the use of AR in a functional and not merely aesthetic way, actual practice shows a use very similar to that practised by Antena 3, and in this sense, TVE1 is considerably distant from its aspirations, as 76% of its pieces respond primarily to aesthetic criteria.

In relation to SO2, which sought to identify the impact of the incorporation of AR in the professional routines of journalists, the transformation is evident: narratively, it is a change that has given rise to a new television language, while at the same time it has modified the way presenters work, from pre-broadcast meetings to the way they move around the set and communicate with the audience. Augmented reality undoubtedly represents an additional investment of time and effort, as pointed out by Calvo-Gutiérrez et al. (2023), who emphasised the necessary collaboration between professionals required for its implementation.

Despite the disparities in terms of frequency of use, it is worth noting that the presence of augmented reality in news programmes is widespread, although its application varies from channel to channel. If just over five years ago AR was, according to Parra-Valcarce et al. (2017), taking its first steps in the news sector, today that moment seems to be definitively over; rather, we are in a consolidation phase, in which AR has become a regular component of the news menu on Spanish television. The implementation of AR has been favoured by the increasingly strong development of digital technologies, such as 3D, and it is not to be ruled out that, when its use becomes definitively popular, it will end up making the leap to other types of television content that are not strictly informative.

As future lines of research, the study of augmented reality could be extended to other television channels operating at national and international level, as well as extending the time frame of analysis to cover longer periods of time in order to avoid the risk of the influence of long-running news that could distort the records, such as armed conflicts, electoral events or natural disasters. Similarly, it would be interesting to include sections not covered in our analysis, such as Sports or Meteorology, as it is possible that they are applying the technology in a different way, and their study would enrich the knowledge of the possibilities - and also the limits - of augmented reality in the field of television information.
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1. According to Azkunaga et al. (2019), the news programme Noticias 2 on Antena 3 is the edition with the highest number of pieces with AR of all the Spanish channels.
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