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Abstract

Introduction: Datafication still plagues Indonesian journalists, especially local ones, skewing
news validity and neutrality. Indonesian journalists from 13 local media were surveyed and
interviewed for this study. This study relied on several studies that suggest journalists may deliver
more accurate, objective, and unbiased news by expanding their datafication capacity. As digital
technology advances and social media spreads misinformation, it becomes critical.

Methods: Mixed-methods experimentation and triangulation. Indonesia has 13 native media
representing its diversity. Using regional media, this study can illustrate data journalism literacy
levels in different locations, including those with differing technology and education. We chose
material based on data journalism approaches including data visualization, infographics, and data-
driven reporting. This ensures study-relevant respondents.

Findings: Indonesian media's poor data literacy has a big impact. Data-driven journalism in local
media is poor due to data analysis incompetence. Access and chances for journalists to develop
data skills are major issues. Clearly, formal training is needed. Another factor is local media's
focus on reporting speed over data analysis. Lack of technology and institutional support hinders
local journalist data literacy projects.

Originality: Previous studies on Indonesian journalists' datafication knowledge and abilities are
scarce and fragmented. Despite data journalism's growing popularity in newsrooms and academic
status, comprehensive study is needed to define it.
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Introduction

Data journalism is an emerging narrative genre that combines traditional
journalistic approaches with statistical analysis, programming, and visualization
techniques (Appelgren & Lindén, 2020a; Araya & Gomez, 2019a; Arias-Robles & Lopez
Lopez, 2021). Local media is one of the main instruments that provides communicative
space for community engagement at the local level. It plays a role in building local
networks (Ferrucci & Perreault, 2024), monitoring democratization (Gulyas & Baines,
2020), regional development (Arias-Robles & Lopez Ldpez, 2021), a sense of belonging
to a community (Gulyas et al., 2019), and entrepreneurial journalism (Harte & Matthews,
2022; Wahl-Jorgensen, 2023).

The preliminary findings of this study underscore an urgent need for numerous local
media outlets to effectively leverage data in their news reporting. The current situation
often leads to coverage that lacks depth and evidence-based analysis, highlighting the
critical need for data literacy among local journalists. This is particularly important in the
fight against misinformation and disinformation, as individuals with limited data literacy
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often struggle to authenticate information based on data. Another key finding was the
existence of a competency gap between local and national media. National media often
demonstrate a strong proficiency in data-driven journalism, mainly due to their superior
resources and access to advanced technology. This investigation is crucial to tackle the
evolving environment of media and technology. Journalists must evolve their practices as
big data and contemporary visualization tools become more prevalent. However, the
absence of a well-defined framework for skill levels presents a pressing challenge,
making the need for effective adaptation strategies for local journalists even more urgent.
Journalists skilled in data journalism can enhance public trust in local media through their
objective and evidence-based methods. However, the failure to identify the data literacy
level of local journalists represents a significant missed opportunity, underscoring the
need for immediate action.

This initial section describes the main problem among local journalists in Indonesia,
namely the understanding and skills of data utilization (Datafication) (Flensburg &
Lomborg, 2023). This is related to the responsibility of journalists to present news content
that is factual, objective, and verified sources. This research is still related to our previous
research on data visualization of national mass media based on data journalism and mass
media practices in reporting based on precision journalism, which also relies on
datafication (Allan & Peters, 2020).

Since 2013, there has been research on the practice of data journalism (local
journalist) in various specific regions. Based on the search, we found links to similar
research results from various countries, which were then used to make comparisons. For
example: Sweden (Appelgren & Nygren, 2014; Mgller Hartley & Askanius, 2021;
Stenbom et al., 2023), Norway (Nyre & Maiden, 2022; Olsen & Furseth, 2023), Belgium
(Mathisen, 2023; Pignard-Cheynel & Amigo, 2023; Van Leuven et al., 2021), Canada
(Boulanger & Gagnon, 2021; Meese, 2021; Pereira, 2023; Wenzel & Crittenden, 2021a),
Russia (Dovbysh, 2021; Shilina & Shilina, 2019; Zagidullina et al., 2023), United
Kingdom (Arias-Robles & Lopez Lopez, 2021; Harte & Matthews, 2022; Strukov, 2021),
United States (Anderson, 2020; Fink & Anderson, 2015; Juarez Miro & Anderson, 2024;
Planer & Godulla, 2021; Turkel et al., 2021; Wenzel & Crittenden, 2021a), Germany
(Haim, 2024; Neuberger, 2024; Weinacht & Spiller, 2014), Italy (Biernacka-Ligieza,
2021; Delmastro & Splendore, 2021; Morini, 2023), Australia (Fisher et al., 2022;
Magasic et al., 2023; Ross et al., 2021; Valencia-Forrester, 2023), Latin America (Borges-
Rey, 2024; de-Lima-Santos, 2024; de-Lima-Santos et al., 2023; Garcia-Perdomo, 2023;
Magafa & Garcia-Perdomo, 2024; Mesquita & Fernandes, 2021; Moreira De Oliveira et
al., 2021; Nerents, 2020; K. Wright et al., 2019), China (Fang & Repnikova, 2022; Meng
& Zhang, 2022; Wang & Li, 2019; S. Wright & Nolan, 2023; Wu, 2023; S. Zhang &
Feng, 2019; X. Zhang & Chen, 2022), Arab Region (Abdulmajeed & Fahmy, 2022;
Alhuntushi & Lugo-Ocando, 2022; Allam & EI Ghetany, 2020; Appelgren et al., 2019;
Belaid, 2020; Fahmy & Attia, 2021; Jebril & Altef, 2024; Lewis & Nashmi, 2019;
Mutsvairo, 2019; Mutsvairo et al., 2020; K. Wright et al., 2019), Pakistan (Alhuntushi &
Lugo-Ocando, 2022; Ittefaq et al., 2021; Jamil, 2021a, 2021b, 2023), and Hong Kong
(Du, 2024; Wu, 2023; X. Zhang & Chen, 2022; Zhu & Du, 2018).

There are several previous studies that confirm the use of data by journalists, such
as studies in America and Europe, are described as content analysis on news programs
using statistics and need to provide more context. The conclusions of these previous
studies suggest that the use of data is often limited to the fundamental level (Juarez Miro,
2022; Kyriakidou et al., 2023; Wilczek & Thurman, 2022).
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Figure 1. Related Research Results (source: Data from Connected Paper, 2024)

Other research conducted by Borges-Rey (2019a, 2020), Ekstrém et al. (2021),
Heravi & Lorenz (2020), Porlezza & Splendore (2019), Solodovnyk et al. (2023), and
Stalph (2019) on the use of academic knowledge in journalism reached broader
conclusions. They found that among journalists working in several media companies,
about 52% reported that they often used research studies in the reporting process and that
it helped deepen context and strengthen news accuracy. Studies conducted in the Nordic
countries reveal that journalists continue their work practices while working with data as
usual (Himma-Kadakas & Ojamets, 2022; Wenzel & Crittenden, 2021b). These studies
concluded that access to data is considered good, but when data is analyzed and trends
are found, they find that its presentation presents its challenges.

Journalists usually deal with ready-made data from government agencies. The
finished data is usually not analyzed again to find the best interpretation of the patterns
shown by the data. However, in our opinion, it is essential whether journalists entirely
depend on the information they get from ready-made data that tends to have been framed
by the data owner without further analysis. This one has not been answered in previous
studies. At the same time, the framing impacts the audience as consumers, where the
audience has no power to sort out data and facts. Entman's warning is that the audience
and journalists cannot encode the intent behind the use of specific frames (Veglis et al.,
2022). We are concerned that journalists often replicate the information provided by data
owners without critically analyzing the interests behind the data.

Some studies indicate that journalists use data that domestic government agencies
have pre-processed as the primary source of data reporting (lacob, 2022; Karlsson &
Clerwall, 2018; Morini et al., 2023). We believe local journalists' critical attitude towards
data is low or non- existent. Previous research on data verification by journalists shows
minimal references. This is due to the attitude of journalists who are too trusting of figures
produced by government agencies, which come from an official collection process.
Godler et al. (2020) emphasize the need for more ‘practical hecitation’ in the routine
activities of journalists.

However, apart from the critical attitude of local journalists towards data, we
objectively see that other factors intervene in journalists context and routines activities.
In different situations, the current phenomenon can be attributed to the roots of the history
of journalism. Journalism initially emerged as storytelling, which is included in the
humanistic field (Godler et al., 2020). It must be recognized that journalism education
still focuses on the knowledge aspect: how to express yourself, news genres, production
techniques, handling sources, and journalistic ethics. Meanwhile, data analysis or
retrieval using social science methods, one of which is the concept of Precision
Journalism (Suherman et al., 2023), has yet to find a place in the education curriculum of
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communication science students. A few decades ago, McCombs underlined that the use
of social science perspectives and methods by journalists is not new (Eaman, 2021).

Local journalists should indeed not be distinguished from national media
journalists. Although in some previous studies, defining the word ‘local’ in journalism
has presented different interpretations in the study of journalism itself. Nelson (2021) and
(Reyes-de-Cozar et al., (2022) said that studying local journalism with the word ‘local’
has presented an ambiguous meaning due to various interpretations. However, from the
various definitions, the word is generally conceptualized in definitions based on its place
in the pre-digital era (Banshal et al., 2022; Gulyas & Baines, 2020; McCallum et al.,
2023). We underline that local journalists should be operationalized as an essential part
of a business unit operating in a geosocial space to emphasize that while geography is
important, news media companies and their journalists work in a broader social cycle and
digital space, and move at the centre of power (Ferrucci & Perreault, 2024; Magasic et
al., 2023).

Previous studies on the understanding and skills of local journalists in Indonesia on
datafication are lacking--if any--are fragmented on the reporting side and have not
identified the level of literacy and datafication skills of local journalists. Despite the
growing interest in data journalism in newsrooms and its emergence as an academic
discipline, there is still a need for systematic research that identifies the level of literacy
and datafication practices of journalists. This study will provide a descriptive overview
of the research results and discuss findings on aspects of literacy and datafication skills.
Thus, we believe that this is the novelty position of our research.

Identifying the level of data literacy and data journalism skills of local journalists
in Indonesia has not been widely studied. Based on our understanding of the existing
literature, the main force driving the growth of data journalism in Indonesia in general is
the need to gain a deeper understanding and effectively interpret the vast amount of data
collected for investigative stories. The purpose of this study is to analyze and capture the
full landscape of the current state of data journalism specifically in local media in
Indonesia and the viewpoints of journalists employed by local media companies in
Indonesia. This study provides a comprehensive summary of the data literacy and skills
of local journalists in relation to the development of data journalism in Indonesia. The
study poses several research questions to show the full landscape: 1) How do local media
view data journalism? 2) How has data journalism influenced the practice of journalism
among local journalists in Indonesia? and 3) What challenges do local journalists face in
improving their data journalism literacy and skills?

Methods

The study uses an action approach that belongs to the qualitative research paradigm
to solve problems related to the topic of this study, namely the identification of data
literacy and data journalism skills of local journalists in Indonesia. This research approach
is appropriate for studies whose development and change processes occur quickly and are
difficult to predict. Through this approach, researchers can provide extensive
opportunities for many parties to be involved in providing information to generate ideas
and reflections on this study. In general, this study aims to create awareness and
knowledge among local journalists about the importance of data journalism and the
significance of media companies' active involvement in setting up instruments that can
improve the data journalism knowledge and skills of their journalists, including
encouraging their journalists to have a desire to work with data.
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This study will ask for the participation of informants (local journalists) to share
their work activities as journalists, how they experience working with data, and whether
it has an impact. The researcher's position in the study is as a facilitator, so our presence
is to help informants understand, formulate, and determine alternative solutions to the
problems they face. Two data collection methods were used in this study: surveys and in-
depth interviews. Surveys were conducted online and administered to reporters and
editors, and interviews were conducted with media companies at the managerial level.

Results
Tabel 1. Online Survey Respondents
Level of education Respondents
Respondents who did not
Senior High  Diploma/  Magister/  who answered
School Bachelor Doctor completely answer
completely
5 106 7 115 3
(4.2%) (89.8%) (5.9%) (97.5%) (2.5%)

Note: The number of respondents was 118, consisting of 98 male and 25 female.

The online questionnaire was distributed in June and August 2024. Of the 118
respondents, 115 completed all questions in the questionnaire (97.5%), while 3
respondents did not answer completely (2.5%). Questions that were not answered
consisted of questions about education and length of employment. As for gender, all
respondents mentioned their gender, with a percentage of 98 male (79%) and 25 female
(21%), with the general education level being high school at 5 (4.2%), diploma/bachelor's
degree at 106 (81.3%), and master/doctor’s degree at 7 (5.9)%. Respondents ranged in
age from 20 to 60 years old, with an average age between 25-47 years old.

The online questionnaire included 25 questions addressed to reporters and editors
from 13 local media outlets in Indonesia. The sampling technique used was a non-
probability sample, where the selected respondents were reporters and editors in the
media who were the subject of this study. Interviews were conducted with local media
representatives from the management level of media companies. In this study, those
assigned to serve our interviews were generally from the editorial department. Interviews
were conducted in June and August 2024, with 14 informants interviewed across the
subjects of this study. Before the interviews were conducted, we explained the purpose
and objectives and then asked for the informants' consent to record during the interview
process. The interview results in the form of recordings will then be transcribed to
facilitate the analysis of the interview results.

Table 2. Media Companies that are the subject of research

Number of Informants Number of Respondents

No. Media Name (Interviewer) (Survey)
1  Sentralnusantara.com 1 5
2  Kabaresijurnalis.com 1 5
3 suaramerdeka.com 1 4
4 Metrosemarang.com 1 4
5  Upeks.co.id 3
6  PapuaPos 1 3
7 Rubriksultra.com 1 4
8  Tribun-Maluku.Com 1 5
9  Harmoni News 3
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26  Lombokinsider.com
27 Suara.com

10  Spesnews 4
11  Harian Rakyat Maluku 4
12 Pijarnews.com 1 5
13  Jejak Fakta 5
14  Penasultra.id 1 5
15 HaloSultra.com 5
16 SKH Baubau Post 1 3
17  Surumba.com 5
18 Penatajamnews.com 1 5
19 Berita Kota Kendari 3
20 Kasamea.com 3
21  Sulawesion.com 1 3
22  Mediakendari.com 5
23  Edarinfo 5
24  Mediakaltim.com 1 3
25  Surabaya Post 1 5

5

5

Total 14 118

Note: The number of respondents was 118, consisting of 98 male and 25 female.
Table 3 shows the experiences or skills of journalists when working with data and
their relationship with gender.
Table 3. Data Skill Level

Type of Skill Level Total
Gender Highly Skilled  Less Skilled Not Skilled
Male 1 4 10 103 98
Female 0 2 2 16 25
Total 1 4 10 103 118
Response

Note: The table displays data skill levels by gender.

Table 3 shows that women have fewer data skills compared to male respondents.
Based on Pearson's r formula, the correlation value between gender and skills is 0.210 or
p<0.01, which means that both have a correlation.

Table 4. Data Access Activity
Who accesses the data Frequently  Rarely Never

Reporter 2 21 28
Editor Team 2 8 6
Data Analyst 6 0 0

Editor-in Chief 9 13 17
Others 0 4 2
Total 19 46 53

Note: While there are Journalists who double as Editors or data analysts, we assign
them based on their primary duties.

The method local journalists use in accessing data is general data or free data
provided by the government or private institutions, which is less than half the number of
respondents. These data are then added in the preparation of their journalistic stories.
Based on the results of the interviews, all local media that are the subjects of this study
do not have a particular unit or section in charge of research or data processing, almost
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all media leaders admit that the resources they have do not have qualified data analysis
skills, they rely entirely on data that is already available in the cloud.
Table 5. Data journalism experience

Respondent Frequently Rarely Never
Reporter 0 1 49
Editor Team 1 4 11
Data Analyst 6 0 0
Editor-in chief 7 15 18
Others 0 0 6
14 20 84

Note: Data journalism experience that uses crowdsourcing methods.

Table 5 asks how the experience of local media journalists working with data
journalism with crowdsourcing techniques reveals that the cause of low knowledge of
crowdsourcing techniques that are an integral part of the data journalism method is highly
correlated with their ability to utilize these techniques. This can be seen from the
calculated Pearson's r correlation with a correlation value=0.426 where p<0.01.

In the questionnaire presented in Table 5, we asked questions assessing respondents’
attitudes towards data journalism. Pearson's r value was calculated to get an answer to the
question of whether attitudes have a relationship with the respondents' level of experience.
The results show a positive relationship between the respondents' attitudes and their
experience with data journalism in their daily activities as journalists or editors-in-chief.
Another important finding is that the respondents realized that experience working with
data journalism is closely related to the motivation to implement data journalism. In
addition, they recognize that the lack of experience correlates with or results in difficulties
experienced by journalists in working with data journalism. So, most journalists agree
that experience is essential for journalists to have, and they agree that data journalism
knowledge and skills for local journalists are urgent, but they do not have it yet.

The positive value of journalists' attitudes towards data journalism also correlates
with enjoying working with quantitative data and the realization that their current level
of competence is not enough--if not very little--to be skilled in quantitative data
collection and processing. As a closing question in the survey, we asked about the
meaning of ‘data journalism.” Data journalism by local journalists is not a new phrase for
them. However,can they distinguish each genre of journalism, especially those most
similar in method todata journalism? For example, precision journalism, investigative
journalism, or sciencejournalism? What distinguishes each genre of journalism?

Although the respondents had provided answers to each question in the survey
questionnaire, most respondents needed help understanding the differences in the open-
ended question. They are not so confident that what they have written in their journalistic
work so far, which includes numbers and statistical data, can they claim to be part of data
journalism work. A summary of the various answers to the open-ended question concludes
that localjournalists (who do not have knowledge and experience of data journalism) are
still ‘unfamiliar’ with the proper implementation of ‘data journalism’. This contrasts
journalists answers with more or less basic knowledge and even some data journalism
experience.

The final part of the survey's open-ended questions explored their interests,
challenges, and views on data journalism in the future. In terms of interest, all respondents
to this survey showed a high interest in data journalism and a strong desire to learn about
it. The main challenge local journalists face to be literal with data is the readiness of
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facilities and infrastructure that should be provided by the media companies where they
work but are unavailable. Most respondents suggested the importance of media
companies and the government in preparing various infrastructures and superstructures
that will support their interest in learning data journalism, such as training, curriculum in
universities, etcetera. Regarding their views on the future of data journalism, they
expressed highoptimism that it has become a mandatory instrument in newsrooms.
Journalists are required to have this competency, which should be a basic competency
that must be mastered.

In-Depth Interview

As listed in Table 2, the 14 informants who participated in the interviews in this
study were the chief editors of several local media in Indonesia. All informants were
asked to comment on their perspectives on data journalism. Other interview questions
were about how they implement data collection, data processing and visualization
techniques in their newsrooms. The four editors have the same view of data journalism.
Data journalism is closelyrelated to expertise in the process of data collection, verification
of data sources, data validation, data processing and how data is visualized so that
journalistic works, one of which is in the form of news, can be easily understood by
readers, and guarantee the objectivity of the news. In addition, most editors stated that the
integration of statistical figures or qualitative data is not only for economic news content
but applies to all fields of news (social, political, cultural, sports, etcetera). All informants
stated that data journalism,like precision journalism and investigative journalism, requires
data processing and interpretation competence.

Seven editors had a different opinion. They said that data journalism is quite
troublesome, and they are not so burdened by the demands of the importance of data
literacy for their journalists. For them, data journalism is not something new at all; they
are used to working with data, although the data they use in their reporting is data that
generally comes from the government, and there is already an explanation of the data, so
they do not need to bother analyzing and describing the data. We then reiterated the
question, what is data journalism? According to them, data journalism is a way of
processing data quickly. Another editor-in-chief shared this perception and interpreted
data journalism as a way to obtain and process large amounts of complex data.

Three other editors believe that data journalism is closely related to big data, how
to filter data, and effective steps in data visualization. The question of crowdsourcing
received more or less the same reaction from all informants. They generally only
participate a little in crowdsourcing activities. For the same reason, they do not have the
knowledge and resources to crowdsource with parties outside their media company.
Crowdsourcing is a method of data collection and analysis, data sharing, and audience
engagement activities. Instead of engaging in crowdsourcing, they have been acting more
as users or utilizing mature government data or news content from other media (especially
national media). However, they believe that audience involvement is integral to being an
accountable and independent media for their readers. According to them, participation
from readers can provide more varied ideas and views in efforts to develop and improve
news content and company development.

Eleven Editors-in-Chief stated that although they will set up a feature on their media
website that accommodates crowdsourcing for all parties outside the company, they will
also be preparing the resources needed to manage the various inputs. Twelve Editors-in-
Chief recognized that crowdsourcing could help them and that itis a method of gathering
ideas from the audience on a particular topic in the hope that themedia will get a more
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comprehensive view of specific topics quickly. However, two chiefeditors had a different
opinion. According to them, crowdsourcing is not very usefulbecause only some or
most readers care about it, and even if they do, the comments fromreaders sometimes do
not have substance to the topic presented. In addition, they areconcerned about the
high-security vulnerability of the website if they provide the feature. Since all the media
subjects in this study did not apply the crowdsourcing method, we cannot describe their
visualization method. Visualization methods are an important part of data journalism.

Discussion

In Indonesia, data journalism has been positioned (especially by the national media)
as a widely operated journalism trend nationally in the last decade. This is also the case
with data journalism trends that occur globally (Aigner et al., 2016; Andersen et al., 2023;
Appelgren & Linden, 2020b; Araya & Gomez, 2019b; Skovsgaard & Andersen, 2020;
Wu, 2022). In the case of local media in Indonesia, data journalism is a term that has been
discussed previously by editors-in-chief and local journalists. This includes an awareness
of the importance of knowledge and skills in data journalism. However, unequal access
to data sources and the availability of supporting infrastructure (due to geographical
conditions and the responsibility of media companies) have led to uneven dissemination
of data literacy to local journalists working in local media in Indonesia. The same problem
is faced by several countries in the world, especially regions from developing countries
(Araya & GoOmez, 2019b; Barredo-Ibafiez & Diaz-Cerverd, 2017; Borges-Rey, 2019b;
Knutsen et al., 2017; Moyo & Munoriyarwa, 2019; Muneri, 2019).

The first component of the necessary infrastructure for fostering and strengthening
data journalism literacy among local media journalists in Indonesia is providing training
and education in data journalism. This may allow local journalists to participate in
technical training associated with data literacy and reportage. Collaborating with
universities, journalism organizations, and non-governmental organizations (NGOS) is
required to provide data-based training (Reggi & Dawes, 2022). This training will include
the development of a curriculum that covers the fundamentals of data analysis, data
processing, and visualization, as well as using e-learning to reach journalists in remote
areas. Access to contemporary tools and technology for the processing and analysis of
data, such as software for data processing and tools for data visualization, is the second
factor. Third, communities should be established that facilitate the exchange of
information and promote collaboration (McLoughlin et al., 2018). In the fourth place,
there is support for policies and regulations that encourage data utilization in news
coverage. This has the potential to inspire local governments to open access to data
lawfully and transparently (Ohemeng & Ofosu-Adarkwa, 2015; Okamoto, 2017), to
develop policies that safeguard journalists who report on sensitive data-based issues, and
to ensure that works of data journalism are protected by copyright. Equally important is
the fourth requirement, which is to educate the general public on the significance of data.
The general public needs to have an appreciation for journalism that is driven by data in
order to raise the demand for information of a high quality and to ensure public support
for data-driven journalism.

All Editors-in-Chief of local media in this study expressed their commitment to
increasing resources to strengthen and improve data journalism knowledge and skills
within their media organizations. Based on the comprehensive interviews, we can
succinctly summarize the commitments of the Editors-in-Chief. Their unwavering
dedication to integrating data journalism into the organization’s overarching strategy is
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a testament to their vision. This includes the strategic use of data in the coverage of
significant news developments. Their commitment to ensuring a dedicated budget for
the advancement of data journalism, encompassing technological tools, training, and
other resources, is a clear indication of their resolve. Furthermore, the Editors-in-Chief
place a high priority on enhancing the capabilities of journalists through comprehensive
training. They demonstrate this commitment by engaging professionals in the field of
data journalism to conduct internal training. This includes the organization of regular
workshops that cover both fundamental and advanced aspects of data journalism,
instilling confidence in the staff's abilities.

Another significant commitment of the Editors-in-Chief is the establishment of a
data culture within the organization. They plan to achieve this by promoting a data-
driven approach among all editorial staff members in their daily work. This involves the
creation of editorial guidelines that underscore the importance of data in news coverage,
the recognition of journalists who produce high-quality data-driven reports, and the
promotion of cross-departmental collaboration to maximize data efficiency.

In addition, they have pledged to ensure that there is greater availability of data
and information sources by establishing partnerships with government agencies,
universities, and NGOs in order to acquire data that can be utilized for reporting
purposes. Furthermore, they will encourage the development of internal data repositories
to store datasets pertinent to the organization. It is recommended that they establish a
specialized job or group solely responsible for the processing and analysis of data. The
development and appointment of one or more staff members as data analysts who support
the news reporting process by providing data-driven insights, identifying trends, and
validating the accuracy of data used in reports is one way this might be accomplished.

It is essential for media organizations to establish an evaluation system that will
monitor and evaluate the development and achievement of data journalism performance
indicators that are applied inside the company. This will ensure that all of these
commitments can be carried out in the most effective manner possible. In order to
identify both the problems and opportunities associated with the growth of data
journalism inside their particular media organizations, media organizations need to
demonstrate a commitment to performing regular reviews and demonstrate consistency
in doing so.

Furthermore, the results of this commitment are inevitably part of the investment to
create a credible and accountable media that can ultimately lead to strengthening the
capacity of Indonesian local journalists as an integralpart and one of the pillars of
democracy in Indonesia and the fulfilment of public media rights and quoting the
statement of Hermida & Young (2021) that the current media industry needs to determine
the steps of a comprehensive and innovative approach by prioritizing various genres of
journalism, connecting with audiences, and building a creative media industry, as well
as infrastructure that supports 21st-century journalism. Newsrooms need to actively
participate by preparing human resources and equipment to strengthen the capacity of
journalists.

All informants who participated in the interviews gave different definitions or
meanings of data journalism. However, the common point of the different interpretations
of the editors is the standard view that data journalism is an effort to integrate research
methods in the news workflow through data collection, data processing, and data
visualization. Although some interview informants said that data journalism is familiar to
them, the constraints of data literacy and the low ability to use data processing software
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are the main factors that cause local journalists not to take advantage of the available data.
The survey in this study focuses on measuring data literacy and data journalism among
local journalists in Indonesia. The survey showed low knowledge of datajournalism,
indicating that data journalism for local journalists in Indonesia is stillnascent. This
indication can be seen from the strong commitment and desire of journalists,editors, and
the Editor-in-Chief to integrate data journalism methods and technology into data
processing, in line with the findings of several previous studies that underline that
journalists' knowledge of data must be supported by their ability to operate computers
(Schapals & Porlezza, 2020), where computer-assisted reporting (C.A.R.) will make it
easier for journalists to compile data-based news (Caswell, 2021; Caswell & Dorr, 2019;
Jones et al., 2022) and present interesting visualizations (Esteves & Neves, 2022;
Lopezosa et al., 2022; Tafez-Lopez et al., 2020) for readers.

The survey results show that the respondents' experiences strongly correlate with
their attitudes towards data journalism. Some editors and data analysts with knowledge
and skills in data processing stated that the need to provide objective reporting demands
an essential role for local journalists to work with data. However, they also pointed out
that acquiring the skills to work with data in a short time is impossible. According to
them, local journalists must learn diligently and be open to technological developments
targeting the mass media. The positive attitude of local journalists towards data
journalism is also related to their desire to have data processing skills and their positive
belief in the future of data journalism, which will continue to grow in the world of
journalism in Indonesia. Crowdsourcing has yet to be used in the local media environment
in Indonesia dueto the assumption that crowdsourcing is not a necessity for local media,
and they are worried about the security impact that this feature can have.

The local media ecosystem in Indonesia has yet to fully adopt the practice of
crowdsourcing in news content production. This is because local media leaders have
formedthe assumption that crowdsourcing is not a necessity for them, and they are
worried aboutthe impact that this crowdsourcing feature might have on security. Here's
why this is the case.The Alliance of Independent Journalists (AJI) and several other
NGO’s that advocate for data transparency have created training programsfor data
journalism. A range of organizations has undertaken these programs. Thedevelopment
of data journalism in the regions has been significantly aided by the programsmentioned
below. The objective of these programs is to equip local journalists with the coreskills of
data analysis and visualization to strengthen their capacity to transmit news relevant to
the working environment in which they are responsible.

In addition, several local journalists have begun to make use of data in order to
cover themes that are pertinent to the communities in which they operate. These topics
include health, education, and the environment, among others. By utilizing this fact,
which is sometimes overlooked in the coverage of national media platforms, they can find
trends andeffects of local laws more precisely. This allows them to uncover these things
in a more personalized approach. Even though it is still in its early phases of development,
data journalism offers tremendous potential at the local level. This is especially true
regarding promoting public literacy and improving accountability in local government
structures.

Data journalism significantly influences the evolution of journalistic techniques
among local journalists in Indonesia. By employing data as the foundation for reporting,
journalists communicate factual information and possess a more robust statistical and
analytical basis, thus enhancing the quality of their reports. This transition enables local
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journalists to report on intricate issues, such as corruption, public health, or climate change,
with quantifiable data. Data journalism enables journalists to scrutinize claims and
statements made by the Government or other entities, enhancing public trust in local
media. Data analytics enables the discovery of concealed patterns that frequently elude
ordinary inspection. Moreover, thetraining and enhancement of skills necessary for data
processing and visualization pose a barrier, as few journalists have mastered these
approaches.

Nonetheless, substantial obstacles exist, including restricted access to credible and
dependable public data, particularly in remote regions. Although data journalism
facilitates broader engagement with academic institutes and NGO’s, challenges persist
regarding infrastructure and the accessibility of accessible and reliable data. The adoption
of data journalism in Indonesia needs to be improved by technical and budgetaryconstraints
in certain local media, resulting in a slower adaption compared to national or international
outlets.

Conclusion

The results of the online survey and in-depth interviews in this study show various
obstacles local journalists face in understanding data processing and data journalism.
Some of these obstacles include local journalists who have never attended data processing
training that should be facilitated by the media companies where they work, the
assumption that working with data is a waste of time, and the unavailability of
infrastructure supporting data journalismwork. So, the local media industry needs to take
a role and bridge the gap by increasing data literacy, providing supporting infrastructure,
and encouraging the use of data in reporting. Local journalists in Indonesia are beginning
to adopt the data journalism methodology even though they continue to face more
significant challenges than journalists working for large national media sources. The most
significant obstacles that need to be conquered include restricted access to public data,
resources, and knowledge. The method is still experimental because many local
journalists need access to technological support and specialized training in data
management and analysis. It needs to be implemented appropriately into their day-to-day
professional practices. This is because those journalists donot have access to these
resources. The limitation of this study lies in the time duration. This study was conducted
over a short period of time, making it difficult to see the development of journalists' data
literacy skills in the long term. Longitudinal approaches that can track the development of
data literacyover time, as well as its impact on the quality of local journalism, are still rare
due to funding and time constraints. For future research, we suggest that this study be
continued at the regional and international levels to compare the perspectives of each of
these levels on the topic of local journalists' data journalism and compare them with the
perspectives of national media.
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