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Editorial  

We are very glad to present you the first issue, forth volume, June 2022 of the Journal of Education, 

Innovation and Communication (JEICOM).  

Four years ago we started this journal to provide quality research without any cost for authors and 

readers respectively. We are proud that this journal has not only succeeded this purpose, but has 

largely overcome it, providing high quality papers. We would like to thank all our readers, authors 

and most importantly our editorial team members that have taken the time and the energy to blind 

review and, in this way, help authors improve their academic research, provide quality articles to 

the Journal of Education, Innovation, and Communication (JEICOM) and its readers. 

JEICOM is a biannual, fully double blind-reviewed, open-access journal, without any costs related 

to publication, publishing articles from all areas of education, innovation and communication. 

JEICOM’s scope is to provide a free and open platform to academics, researchers, professionals, 

and postgraduate students to communicate and share knowledge in the form of high quality 

empirical and theoretical research that is of high interest not only for academic readers but also for 

practitioners and professionals. 

JEICOM welcomes theoretical and empirical original research papers, case studies, book reviews 

that demonstrate the innovative and dynamic spirit for the education and communication sciences, 

from researchers, scholars, educators, policy-makers, and practitioners in education, 

communication, and related fields. Articles that show scholarly depth, breadth or richness of 

different aspects of social pedagogy are particularly welcome. 

Our e-journal is open access, without any costs for the authors or the readers and all the intellectual 

property rights of the submitted papers remain with the author.  JEICOM endorses the Code of 

Conduct of the Committee on Publication Ethics (COPE)   and follows a Publication ethics and 

malpractice statement. 

This issue (Vol. 4, Issue 1, June 2022) is entitled “The evolving and Interactive nature of 

Communication”.  

The first paper, by Makri Elina and Veglis Andreas, entitled «Human Cognition and Data 

Journalism», is a cross-disciplinary research that draws the attention of data journalism 

stakeholders to the mental operations of a person who experiences storytelling with data. More 

particularly, it investigates the reasons that the audience acts upon emotional stories rather than data 

and statistics. Additionally, the research examines the role of the language use by the data 

journalist; and whether language can overshadow data and consequently influence the reader’s 

perception on the information from an article.  

«The Role of Psychological Approaches in Data Journalism Visualisations», by Kalliri Emilia and 

Veglis Andreas is the second article of this issue. Data visualisation, the method that allows 

communicating large amounts of data, improves viewer’s understanding of news and increase 

interaction. This study explores whether visual designers in data journalism assess psychological 

principles in data visualization. Data visualisations from the BBC and the Guardian presenting 

coronavirus’ information and the use of ‘decoding model’ initiated by Munzner (2014), helped the 

authors identify the visual attributes of data visualisations.  

https://coming.gr/journal-of-education-innovation-and-communication-jeicom/
https://coming.gr/journal-of-education-innovation-and-communication-jeicom/
https://coming.gr/wp-content/uploads/2022/03/1_the-review-process_jeicom.pdf
https://coming.gr/wp-content/uploads/2022/03/Committee-On-Publication-Ethics-2008_JEICOM.pdf
https://coming.gr/wp-content/uploads/2022/03/Committee-On-Publication-Ethics-2008_JEICOM.pdf
https://coming.gr/wp-content/uploads/2022/03/Publication-ethics-and-malpractice-statement-of-JEICOM_New.pdf
https://coming.gr/wp-content/uploads/2022/03/Publication-ethics-and-malpractice-statement-of-JEICOM_New.pdf
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The next paper, by Atencio Chris and Herbst Nathaniel, entitled « Addressing Common Obstacles 

to Effective Shared Leadership: A Five-Year Follow Up», aims to fill the gap of limitations, 

drawbacks, and difficulties associated with shared leadership. A five-year follow up investigation 

into seven American Christian churches and ministries, that have been previously interviewed, 

confirm that all five same obstacles (difficulty of the model, a potential lack of follow-through, a 

possible lack of efficiency, a general lack of acceptance of the model, and the danger of immature 

or usurping team members) were experienced over the past five years. Nevertheless, the research 

also proved that none of these obstacles had kept these organizations from continuing to effectively 

share leadership.   

Yingfa Song and Jiangxia Ji, author « Why people participate in collaborative governance through 

the government hotline: from the perspective of the theory of planned behavior». This study 

constructs a model of influencing factors for the public to use the government hotline to participate 

in collaborative governance, based on the theory of planned behavior. Hypothesis testing was 

conducted by structural equation model, and regression analysis was used to explore the moderating 

effect of each influencing factor on different governance behaviors. The results show that the 

attitude, subjective norms, perceived behavioral control, government trust and participation 

resources have a positive and significant impact on the public's behavioral intention to use the 

government hotline to participate in collaborative governance, and the behavioral intention further 

leads to the actual governance behavior.  

 

                                                         The chief editors of JEICOM 

                                           Dr. Kefalaki Margarita & Dr. Diamantidaki Fotini  
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Human Cognition and Data Journalism 

 

 

Makri Elina
1
 

Veglis Andreas
2
 

 

ABSTRACT 

Data journalism storytelling has become an important aspect of journalism during the twenty-first 

century. This cross-disciplinary research draws the attention of data journalism stakeholders to the 

mental operations (conscious choices and nonconscious mental processing) of a person who 

experiences storytelling with data. It is argued that data journalists can learn from the availability 

heuristic, the cognitive bias, and other concepts of cognitive science in an effort to become more 

attentive to the mental meFchanisms of their audience. Research from other disciplines, such as law 

(guilt determination) and economics, suggests that taking nonconscious decision-making seriously 

would be very productive for the field. Evidence suggests that a better understanding of the human 

brain's decision-making as well as of cognitive control may provide important insights for the data 

storytellers. This study is undertaken with an initial focus on the reasons why the audience acts 

upon emotional stories rather than data and statistics. We begin by arguing that data collection 

methods, measurement, and quantification may not be the only ‘obscure’ and difficult part to 

control for a data journalist, but after the cleaning, the analysis, and the visualization, the workings 

of the brain of the receptor, play a crucial role on what the individual will decide to do. The acts of 

journalism do not enter a tabula rasa, but rather a terra incognita. The research also examines the 

role of the language use by the data journalist; and whether language can overshadow data and 

consequently influence the reader’s perception on the information from an article.  

The study uses theories from various disciplines (communication, psychology, neuroscience, and 

cognitive science) and gathers data by the use of qualitative research through interviews with 

cognitive scientists, neuroscientists, and psychologists. 

 

Keywords: Data Journalism, Cognitive Science, Data storytelling, Data, Bias, Language, 

perception. 
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 Researcher, Media Informatics Lab, School of Journalism and Mass Communications, Aristotle University of 

Thessaloniki, Greece, e-mail: elina.makri@gmail.com  

2
 Professor, Media Informatics Lab, School of Journalism and Mass Communications, Aristotle University of 

Thessaloniki, Greece, e-mail: veglis@jour.auth.gr 
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INTRODUCTION 

Today data journalism is considered to be one of the rising specialties of journalism (Diakopoulos, 

2013; Howard, 2014; Howard, 2012; Veglis & Bratsas, 2021). According to The Data Journalism 

Handbook (Bounegru et al, 2012), data can be the source of data journalism, or it can be the tool 

with which the story is told—or it can be both. Several studies have covered extensively the “life” 

of data, which has three parts: quantification, analysis, and communication (Stray, 2016). More 

often than not, journalists use data from other sources and do not proceed with data collection 

which is time-consuming and impractical in many cases (Zamith, 2019). Much has also been 

written about the limits of quantification, the process that creates data (“quantification is a problem 

without a home”), the challenges of measurement, and if the collection method is obscure, so is the 

data (Stray, 2016). Many times, the journalist has little control over this process. Usually, the 

journalist's involvement comes after the data collection (Bounegru et al, 2012). Let us consider this 

part of the process as a black box. It is the process before the final columns, rows, in csv or excel 

files. What do we measure and what do we choose not to count? 

With this cross-disciplinary research, this study aims to indicate that there is another black box that 

comes after the visualization part. Data conveys the meaning that the journalist has given to the 

story. Chosen words can frame the story. Subjective feelings of the journalist can impact the story. 

Moreover, data journalism investigations are addressed to human beings, who already have a way to 

perceive the world, powerful beliefs, and an individual notion of fairness. Data stories do not enter a 

tabula rasa, but rather a terra incognita. Subsequently, the main focus of this study is to investigate 

the second black box, which is the brain of the receptor.  

The human brain is the most complex biological structure on Earth. It has about 100 billion 

neurons--each of which has thousands of connections to other neurons (National Science 

Foundation, 2013). This complex organ harbors thoughts, behaviors, emotions, and conscious and 

unconscious mental mechanisms of which the human agent is not totally aware, mostly unaware 

(Damasio, 1994). In fact, conscious processes might not only be the tip of the iceberg but a very, 

very small tip, with implicit processing responsible for the overwhelming majority of computation 

in the brain (Keysers et al., 2008). These processes guide the human animal’s actions and control 

behaviors. Although major scientific achievements have been made in the last fifty years, the 

human brain remains thoroughly unknowable. The field of human decision-making started to be 

studied by mathematicians mainly in the 19th century.  

It is a legitimate question to ask, why journalists should care about the processes of decision-

making. But what is the use of journalism if it does not inform the audience and help them decide? 

Journalism's impact is measured by the audience and institutions' reactions.  

The problem is how well journalism stakeholders know their audiences and how well they know the 

mechanisms that made institutions evolve and regulate a great part of human behavior (Anderson, 

Bell, & Shirky, 2015). For example, language is not exactly innate in the human brain. It evolved 

because of culture. Language does not emerge spontaneously in a socially isolated brain; unlike 

attention, it does not self-install (Donald, 2008). Journalists write about human actions and fairness 

in society. It is worth considering how ‘fair’ it is to write about human behavior without any 

consideration for the sources of human action. Especially at a time when the advances in 

psychology and neuroscience point toward a pseudo distinction between conscious and unconscious 

actions of the human agent. If that is the case, it is worth asking on what grounds journalists hold 
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individuals accountable. Journalists also go back in time in order to construct a story and present 

facts. They may not do it with the severity of the legal order, but reconstructing past events is prone 

to errors (Engel and Singer, 2008). They cannot avoid intuition and inferences, of different types, as 

is the case with legal practitioners.  

Data journalism follows the same pattern. It may rely on data for the story, but storytelling is an 

indissociable part of most acts of journalism (Roeh, 1989). Data journalists find one or many stories 

in the data and interpret and communicate the story. Data and facts can have several possible 

interpretations. Finding a story in the data will always be an act of cultural creation (Stray, 2016).  

As data journalism makes accurate use of scientific methods and scientific reasoning - apart from 

research and storytelling - it is important to turn to science to understand also how we need to 

present the data to the audience, which goes beyond the different ways of visualization (humans are 

not only visual beings) (Bounegru & Gray, 2021).  We argue that is also important to understand 

how the human brain reacts to data in combination with strong worldviews orientations and beliefs, 

policy-relevant facts, and stories. 

 

LITERATURE REVIEW 

Data is not something that exists in nature (Stray, 2016). Data collection is a human enterprise and 

in the social sciences, there is room for interpretation of the different datasets. The relationship 

between story, data, culture, and truth is one of the key problems of twenty-first-century journalism 

(Stray, 2016).  

Individuals choose specific news brands to consume news, this news brand is also an identity, a 

purchased proxy for identity, and a proxy for a worldview (Garber, 2011). People choose to see the 

world through the ‘eyes’ of a certain publication. In the social media era, we mostly talk about the 

influence of social networks and how they restrain our “worlds”, the ‘limited’ world we see through 

social media, and people we friend and follow on social media. This is a far older story, although 

with more options today, the bias becomes more effective. What we share on Twitter, and what we 

comment on Facebook, is the new proxy for identity (Garber, 2011). 

According to the Cambridge Dictionary
3
, a cognitive bias is a way a particular person understands 

events, facts, and other people, which is based on their own particular set of beliefs and experiences 

and may not be reasonable or accurate. There are many cognitive biases since there are several 

brain systems (think of them as information process systems) that control our core cognition and 

behavior. Biases make people create their own "subjective reality". Biases are independent of 

education and culture. And as with many mechanisms in the human-animal, they evolved or 

survived evolution for a reason (De Martino, Kumaran, Seymour, and Dolan, 2006).  

For cognitive science, bias is a basic human function with a purpose: to help people make faster 

decisions (Glimcher, 2003). Biases are within the human brain, and we do not know much about 

them. As soon as people start imagining and perceiving things, they are already biased. 

                                                           
3
 https://dictionary.cambridge.org/dictionary/english/cognitive-bias 

https://dictionary.cambridge.org/dictionary/english/particular
https://dictionary.cambridge.org/dictionary/english/particular
https://dictionary.cambridge.org/dictionary/english/understand
https://dictionary.cambridge.org/dictionary/english/understand
https://dictionary.cambridge.org/dictionary/english/fact
https://dictionary.cambridge.org/dictionary/english/people
https://dictionary.cambridge.org/dictionary/english/based
https://dictionary.cambridge.org/dictionary/english/their
https://dictionary.cambridge.org/dictionary/english/particular
https://dictionary.cambridge.org/dictionary/english/belief
https://dictionary.cambridge.org/dictionary/english/experience
https://dictionary.cambridge.org/dictionary/english/reasonable
https://dictionary.cambridge.org/dictionary/english/accurate
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The American philosopher and cognitive scientist Daniel Dennett, wrote in his book “The 

Intentional Stance”, about how useful it is to understand causality in terms of the folk concepts such 

as beliefs, desires, intention, and expectation, these ‘things’ that we cannot touch or see but we 

know that they are somewhere there and how compelling it is for people to explain other people’s 

behaviors or beliefs in this way (Dennett, 1987). Dennett argues that humans adopt a stance, a 

predictive strategy of interpretation that presupposes the rationality of the people - or other entities 

– they are hoping to understand and predict (Dennett, 1988). 

Language is not exactly innate in the human brain in the sense that it does not self-install, it does 

not emerge spontaneously in a socially isolated brain, unlike attention (Donald, 2008). It has 

powerfully evolved because of culture. Culture plays a crucial role in actually making language 

possible. The raw capacity for language may indeed be there in the abstract sense that it is latent in 

every neurologically normal human, but it will remain unrealized unless culture has an opportunity 

to guide the brain through the very subtle and complex process of language acquisition (Donald, 

2008).  

The language introduces biases and human choices are remarkably susceptible to the manner in 

which options are presented (De Martino, 2006). Language and culture are indissociably connected. 

And as a culture frames individuals, so does the language. For this reason, it is important to gain 

some perspective on the way data is communicated through the language. 

The crucial role that language plays was highlighted in a study at Yale University. The researchers 

investigated why the public conflict over societal risks persists in the face of compelling and widely 

accessible scientific evidence (Kahan, Peters, Dawson, Slovik, 2017). They recruited 1111 

American citizens of various social and political backgrounds. They explicitly measured the 

subject’s numeracy. The stimulus consisted of four versions of a problem involving the 

interpretation of data and causal inferences. The study results indicated that when data, correctly 

interpreted, threatened the subject's outlooks, high-numeracy partisans had no meaningful 

advantage over low-numeracy individuals. Additionally, when policy-relevant facts become 

identified as symbols of membership in and loyalty to affinity groups that figure in important ways 

in individuals’ lives, they will be motivated to engage empirical evidence and other information in a 

manner that more reliably connects their beliefs to the positions that predominate in their particular 

groups than to the positions that are best supported by the evidence (Kahan, Peters, Dawson, Slovic, 

2017). 

There is evidence of the different cognitive biases all stakeholders have (both audience and 

journalists), regardless of their culture and level of education. Based on the above the following 

research questions were investigated: 

RQ1: Is there a connection between the data journalism articles one reads and how they relate to 

the already structured perception of the world the individual has? 

For this research question, we looked into the different cognitive biases with a special focus on the 

confirmation bias which is more evident when reading the news (than the bias connected with the 

reward system of the brain). The confirmation bias has an effect as soon as more options of media 

outlets and messages are available. 
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RQ2: Is the language used by the journalist to build the context & storytelling around data an 

important factor that influences audience perception? 

For this research question, the study examined whether the language could overshadow data 

through specific experiments done on subjects who are high and low in numeracy. 

Data itself has no meaning. Meaning comes by connecting data to the world. Using language, 

different things can happen, the journalist builds a story (does not report raw data) and there are 

various biases, and underlying, subtle messages that are communicated with the language to the 

audience. Moreover, language communicates beliefs and desires, intentions, and expectations, 

which help people explain other people’s behaviors or beliefs.  

 

METHODOLOGY 

This study was undertaken and funded under the JOLT (Harnesting Digital and Data Technology 

for Journalism) which is a Marie-Skłodowska-Curie European Training Network funded by the 

European Commission. The aim of the JOLT project was to investigate how to harness digital and 

data technology for journalism (http://joltn.eu).  

This cross-disciplinary research seeks to draw the attention of data journalism stakeholders to the 

mental operations (conscious choices and nonconscious mental processing) of a person who 

experiences storytelling with data. The research method employed in this study is qualitative 

analysis. The qualitative analysis is based on structured interviews with experts from the fields of 

cognitive science, neuroscience, and psychology, fields that as previously discussed relate to the 

perception of data journalism articles from the audience. As it is qualitative research, there was an 

emphasis on explaining why people think and behave in certain ways- behaviors-, the role of the 

social context, and the meaning attached to them (rather than counting numbers).  

 

Most of the cognitive science and cognitive neuroscience experts interviewed are members of the 

Human Brain Project, one of the biggest scientific research projects worldwide with a mission to 

explore the multi-level complexity of the brain in space and time and to transfer the acquired 

knowledge to brain-derived applications in health, computing, and technology. The data of the 

interviewees are included in Table 1. 

  

http://joltn.eu/
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Table 1: Data of the interviewees. 

Name Affiliation Date of Interview 

Participant 1 Professor of Cognitive Neuroscience  April 5, 2021 

Participant 2 Assistant Professor at Department of Mathematics and 

Computer Science 

March 3, 2021 

Participant 3 Professor of Cognitive neuropsychiatry  April 15, 2021 

Participant 4 Professor of Cognitive and Systems  April 8, 2021 

Participant 5 Psychologist, writer and former psychology professor. May 17, 2021 

Participant 6 Assistant Professor in Medical Neurosciences  April 26, 2021 

Participant 7 Cognitive scientist February 2, 2021 

 

Virtual interviews (VI) were carried out between March and May 2021 through Jitsi (open-source 

video conferencing software). Due to internal movement and travel restrictions related to the 

COVID pandemic, no face-to-face interviewing (FTFI) was possible. 

During the interviews the following questions were discussed: 

Why does the audience act upon emotional stories rather than data and statistics? 

What is the role of cognitive bias when people read the news? 

If and how important is the role of the language used by the journalist (does the language overshadows data 

analysis and evidence)? 

What is the impact of frames in data journalism? 

If there is a connection between the data journalism (and in general journalism) a person reads and how it 

relates to the already structured perception of the world this person has 

 

The interviews were conducted by following the ethics regulations of the academic institution 

where the study was carried out. Specifically, the research was conducted with respect for 

fundamental human rights, the value of human beings, the autonomy of the persons involved, and 

their privacy and personal data. It was also compliant with generally accepted principles of research 

integrity and the criteria of good scientific practice.  

During the interviews, the scientists pointed out other patterns, concepts, and principles that need 

further examination and may prove useful for the data journalist and the person who experiences 

storytelling with data. Before interviewing the experts, data-driven articles and investigations were 

presented to them to make sure they understand the difference from other acts of journalism. 
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RESULTS 

RQ1: Is there a connection between the data journalism articles one reads and how it relates to 

the already structured perception of the world the individual has? 

Cognitive scientists pointed out in the interviews that all people have a worldview. It is a basic 

human drive to make sense of the world. People have an opinion about the world, and what is to 

have a good or safe world (which can have a cultural connotation) but the fact that people have a 

unique view of the world, really speaks about the inner workings of the brain. All individuals 

construct their models of the world, and they interpret the world in accordance with their models. 

Biases, perceptions, and the workings of the brain play a crucial role in understanding every 

stimulus that comes from the outside world. Acts of journalism are no exception.  

Participant 1 said in the interview: “When reading the news, people use all internal biases to make 

sense of the story, to go faster in interpreting the information, and when reading news that does not 

support their claims, they feel uneasy and contradicted”. 

Moving to the issue of bias, Participant 4 argued that: “Unconscious bias towards associating 

something sour and colourful with speed, which is pretty absurd but most people do this. So bias is 

already there on a perceptual level, very early in the brain”. He also added: “Another example is to 

associate sweet or sharp edges with sweet or salty. Most people associate sweet taste with round 

shapes. And there are companies that make use of this like Cadbury which makes chocolates, round 

shapes so to have subjectively a sweeter taste.” Participant 4 claimed that there is an unconscious 

bias on how people like something, and they are not aware of that. He added that biases are 

independent of education and culture. Bias is also important for discovery, and scientists know that 

non-human primates have them as well.  

In this study, we will not analyze in detail the many cognitive biases. We refer to the notion and 

how some of those biases, linked to the normal functioning of the human brain, can impact 

decision-making faster than data and facts. Even worse, they can block them. What is most relevant 

for journalists is the confirmation bias, the tendency for humans to search for, interpret, favor, and 

recall information in a way that confirms or supports their prior beliefs or values. People will not 

only select information and facts consistent with their views, but they will also ignore contrary 

information. 

For Participant 4, humans, consciously or subconsciously, try to build a story in order to make their 

observations complete or to explain them. This is a very basic drive. We also see it when people 

talk about themselves, even war criminals, they do not see themselves as intrinsically bad. When 

they are asked in the tribunal why they killed all these people, they will reply, ‘well, it was in order 

to protect my own people’. There is always this element of justification in it. Participant 4 added: 

“The story presents a complete overview of a situation and it will resist other facts if they are 

counterfactual. People will put them away as irrelevant, nonsensical or untrue unless there is a 

tipping point and the counter-evidence comes so strong and they cannot applaud the story.  This is 

a remarkable trend to keep our worldviews unified and consistent. He went on to explain why 

people need to do that. Participant 4 suggested that it is a better basis to take firm actions and 

decisions because if people had to sustain two worldviews that might be contradictory, then they 
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would become very doubtful, and they wouldn’t be able to effectively act. He concluded 

“Sometimes it's better to make a poor decision than no decision at all. It's a survival thing.”  

Participant 1 gave the example of the Necker cube, a visual stimulus that a person can perceive in 

two different ways: from above and from below. It looks three-dimensional and people can interpret 

the same visual stimulus in two different ways. However, humans only perceive it in one way. 

There is a super strong perceptual bias. 

Participant 1suggested that the case of the Necker cube is a very simple and stupid stimulus and one 

can imagine what can happen in more complex situations where people are dealing with politics, 

religion, pandemics. He also added “Blaming the people that they cannot see the other side of the 

coin, is not right because we see with this simple stimulus, the cube, this is the way our brain works. 

Why do we perceive the Necker cube in a particular way? Because we are going to act up on the 

cube and the way to grab it depends on the way one perceives it.”  

The above information suggests a positive answer to the research question if there is a connection 

between the data journalism articles a person chooses to read in accordance with the structured 

perception of the world the individual has. There are many parameters, which can not be anticipated 

by the journalists, about how the reader will perceive the data journalism article. 

 

RQ2: Is the language used by the journalist to build the context & storytelling around data an 

important factor that influences audience perception? 

Most of the interviewees agreed that language can overshadow data and consequently influence the 

perception of the reader (independently of the subject’s ability in numeracy) about the information 

he gets from the article. Next, more information on the opinions of the scientists is being presented 

along with some specific remarks they made. 

Participant 4 mentioned that humans are born with a “disposition” to learn a language. but unless 

culture and education come along, language will not emerge naturally. It is not the same as innate 

numerosity. He explained: “Humans have a good natural sense of numbers which goes 

approximately up to 20. It is not about being able to count but rather the notion of ‘many’ or ‘few’. 

This innate numerosity exists even before the language. ….. But the language can trigger emotions 

that can be even stronger than the inner mechanisms humans have to make basic comparisons.  

Participant 3 said that we know from prospect theory that if you frame a problem as a loss or as a 

gain it makes a difference in what people choose. He went on to say that language makes a big 

difference, that depends on the meta belief of the subject. Participant 3 argued that one subject can 

exhibit big language bias while another subject can be more resistant to it and also in some contexts, 

we can manipulate the reliance on the language system. He concluded that other factors play a role 

and thus one cannot say that the language system overrules facts. 

Participant 4 said that "words frame people". Specifically, he referred to the famous economic 

theory of Daniel Kahneman, a psychologist, and economist who won a Nobel prize in Economics in 

2002 for working on the influence of irrationality on decision-making. Participant 4 argued that: " 

that shows very clearly that framing is a big thing” 
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Participant 3 also made a comparison with the vision: “Vision is also a function of expectation. 

Always the things we see, are not the facts. An example is the colors. There are extreme examples 

where if people do not have any prior expectation, they cannot identify what they are seeing but if 

they do, then can tell someone else that it is something else.” 

Participant 1 supported that language can overshadow data. He went on to argue that by picking the 

words one can introduce his own biases unconscious. Participant 1 mentioned that “there are these 

effects very well known, for instance, the framing effect, the way you establish a story. The way you 

present the option that people can choose from is going to affect..” 

Similarly, Participant 5 agreed that language can outshine data. He argued that “The numbers are 

valuable as the person who is using them to make a decision.” He concluded that this fact may 

undermine the value of data journalism since it does not matter what data you show to people 

because they will still reach the conclusion they want.  

While further research needs to be done on the role of emotions in data storytelling (those of the 

data journalist and those of the reader), the above research and the collected interviews suggest that 

there is evidence that language plays a pivotal role in communicating data despite the reader’s basic 

or high ability in numeracy.  

 

CONCLUSIONS 

“Data is only useful because it represents the world, but that link can be fragile.” (Stray, 2016). 

While our suggestion is that all journalists need to be aware of the workings of the brain, data 

journalists, as closer to science, need to be particularly aware of those notions. Underlying mental 

mechanisms are crucial for building a story, weighting on evidence, and engaging in sense-making 

out of past events. The legal institutions have come into scrutiny for the way judges and jurors 

(where the criminal justice system includes them) reach their verdict, lawyers’ syllogism in the way 

to interpret evidence, and the way to proceed to inferential conclusions and apply the law to facts. 

These might be productive avenues for future research for neurobiologically minded journalists. 

And it would be an interesting experiment to test how a story written by a journalist would be 

rewritten by a neuroscientist. Would the neuroscientist connect the facts and build a story in the 

same way as a journalist, or get the same meaning of the data as a data journalist? 

 

Further research also needs to be done on the impact of data journalism articles on the audience. A 

prime example would be election forecasts since there is evidence that some people find predictive 

models published by data journalists and statisticians confusing and an argument that they might 

keep people from voting (Benton, 2020).  

 

This is an ongoing research and findings need also to be discussed and cross-tested with interviews 

with data journalists. What happens if the high numeracy skilled individual who selectively uses his 

greater capacity to draw inferences from quantitative information (that as we see in the paper 
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generates greater polarization among high-numeracy partisans than low-numeracy partisans) is the 

data journalist himself? 

This research is also at the border between disciplines. The effort is to pique interest and challenge 

further discussions, to draw the attention of data journalism stakeholders to the mental operations 

(conscious choices and nonconscious mental processing) of a person who experiences storytelling 

with data.  

Heuristics, the many cognitive biases, implicit processes, “irrationality”, information that is not 

always under conscious control, and the role of emotions as essential to rational thinking and 

normal social behavior, are concepts that are already been examined thoroughly in other disciplines 

which study or regulate human behavior such as the criminal justice system and economics 

(Moreno-Bote, Ramírez-Ruiz, Drugowitsch, & Hayden, 2020). Journalists write about the actions of 

humans and institutions. One would wonder how this is possible without knowing more about the 

origins of human behavior which creates cultures and institutions.  
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ABSTRACT 

 

Data journalism is the process of analysing, clarifying, and visualising data to convey a story and 

present the news more effectively. Data visualisation, the method that allows communicating large 

amounts of data, can improve viewers’ understanding of news and can increase interaction 

(Bradshaw 2010). The minimalistic theory of the “data-ink” ratio, which can design effective data 

visualisations, explains that ink should only be used to display the data. Data visualisations with 

right selection of visual channels can influence memory, attention, and news comprehension (Pan, 

2010; Smilek, Dixon & Merikle, 2002). The purpose of this study is to explore if and how visual 

designers assess psychological principles in journalistic data visualisation. Data visualisations from 

two well-known organisations (the BBC and the Guardian) presenting COVID-19 information were 

collected. The analysis was effectuated based on a ‘decoding model’ initiated by Munzner (2014) to 

identify their visual attributes. The findings concluded that media organisations consider and apply 

psychological metrics in the visual design process. Interesting colour differences between 

visualisations were identified and discussed. A limitation was that the sample of the study was 

small. Future research could include more data visualisations or could use interviews to understand 

better the way visual designers practice psychology. 
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Introduction 

 

Data journalism is a field that has attracted significant attention both in the research and media 

industry. It is a tool that contributes to managing large numbers of figures by using numerical 

analysis, programming, and visualisation techniques (Appelgren and Nygren, 2014; Loosen, 2018). 

It was introduced by Simon Rogers in a post to the Guardian Insider Blog and defined it as “a 

procedure of analysing, clarifying, and visualising the data of a story” (Knight, 2015). Moreover, 

the study of Veglis and Bratsas (2017) explains that effective data journalism can be achieved by a 

series of six stages: (a) compilation, (b) data cleaning, (c) data understanding, (d) data validation, 

(e) data visualisation and (f) article writing. In other words, its goal is to gather the most important 

information, write reports and create visual images that allow one to understand the meaning of a 

story and recognise the most important information.  

In order for journalists to better present the news, data visualisation has been included in 

newsrooms, media articles, and newspapers. Data visualisation refers to the procedure of presenting 

and communicating data by using graphical displays (Bradshaw 2010; Deuze, 2001). It is the most 

common form of communication, complements the narration of the story, and improves the 

handling of media information (Nguyen et al., 2019; Ivars-Nicolás, 2019), which leads to increased 

audience interaction and achieve an understanding of news.  

In this field, there is a minimalist approach which is known as the ‘data-ink ratio’ theory. It was 

initiated by Tufte (1983), and he supported that “data graphics should draw the viewer’s attention 

to the sense and substance of the data, not to something else” (Tufte, 1983, p. 91). According to 

him, effective data visualisation should follow five stages: (a) most importantly show the data, (b) 

increase the data-ink ratio, (c) remove non-data-ink, (d) erase redundant data-ink, and (e) revise and 

edit (Kosslyn, 2006). This indicates that visual designers should use ink only to display data and 

any excess ink dedicated to something other than the data (e.g., background color, iconography, or 

embellishment) should be removed.  

However, previous research explains that the best selection of visual channels (e.g., color, shapes, 

color palettes etc.) can enhance human memory recall, attention, decision-making, and 

comprehension (Farley & Grant, 1976; Pan, 2010; Sutcliffe, 2020). Overall, this evidence is 

important in the work of data journalists because it allows the best communication to the audience. 

It is equally important to be aware of how human behavior and specifically, how visual perception 

works to understand what the mind prefers to see.  

Our research aims to explore the extent to which psychology is used in journalistic visual design. 

Empirical knowledge from the field of cognitive psychology and deliberate perceptual approaches 

is further analyzed. The best psychological method was selected to evaluate journalistic 

visualisations. 

 

1.1 How the human cognition works 

 

Firstly, visual designers need to consider the human visual system because they aim to 

communicate visual data and affect people’s perceptions. Specifically, ‘attention’, the cognitive 

function that is responsible to select and attend environmental information, can affect how we 

experience emotions and the world around us. However, the most crucial cognitive process is the 
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pre-attentive processing because it is in control of recognising the visual parts of data visualisation. 

It represents an accurate visual system detection that happens, without our consciousness, at a very 

high speed specifically, under 250 milliseconds (Healey, 2006). 

Likewise, the same influence can occur through ‘memory’, in which a person stores and recalls 

information. Atkinson and Shiffrin (1968) support that memory has three main elements: sensory 

memory, short-term memory, and long-term memory. The processes of memory and attention are 

inter-related. In particular, as soon as an attractive visual stimulus enters our sight, sensory memory 

activates and holds the data within a second. In this phase, the ‘pre-attentive processing’ begins. 

Our senses have a primary role, and the human eye automatically pays attention to the information. 

Since the information is retained there for a very short period, data that is subject to a specific 

amount of attention moves directly to the working memory or short-term memory. In this stage, it 

takes about a minute to hold and process five to nine chunks of information (Baddeley, 2003).  

For more permanent storage the information is stored in the long-term memory in which meaning or 

association is created. According to Heuer and Reisberg (1992), the higher the extent to which 

people are attached to stimuli, the bigger the possibility of storing information in their memory. 

Therefore, understanding visual perception and cognition can help to create more effective data 

visualisations. 

1.2 Visual attributes of data visualisation  

 

The basic visual channels of data visualisation that trigger the cognitive procedures are the shape, 

size, colour, and angle. Colors are so powerful in our brain that can instantly improve memory and 

attract attention (MacKay & Ahmetzanov, 2005; Pan, 2010). Farley and Grant (1976) introduced 

colors have the highest influence on attention. The findings of their study suggested that colorful 

multimedia presentations increased attention compared to non-colored presentations.  

Furthermore, warmer colors (e.g., red, orange) are found to influence more attention compared to 

cooler (e.g., grey) (Greene, Bell & Boyer, 1983). Indeed, participants exposed to warm colors 

recalled more words than those who received cool-colored shades or white ones (Huchendorf et al., 

2007) Pan’s (2010) study adds that color is more recognizable and retainable in the brain rather than 

a shape. Overall, colors enhance memory retention, consumers’ emotional experience as well as 

decision-making (Sutcliffe, 2020). Colors, contrast, or combination too can also, improve memory 

retention (Smilek, Dixon & Merikle, 2002). A higher level of contrast refers to the color hue or 

wavelength. The luminance is the color brightness (Hall & Hanna, 2004). Colored visuals with 

white background increased memory compared to colored ones with a colorful background (Lloyd-

Jones & Nakabayashi, 2009).  

In addition, it has been found a positive relationship between color and emotions (Eysenck, 2009). 

For example, green is associated with positive feelings (e.g., calmness, peace, hope, environmental 

friendliness) and data visualisations is mostly used to represent a gain. Red is related to positive 

feelings (e.g., excitement, desire) but also, to negative (e.g., danger, alarm) and in visual design, is 

used to show a loss.  
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1.3 Psychological models of visual perception  

 

The study of Cleveland and McGill (1985) evaluates the effectiveness of charts by proposing the 

ability to see the whole and attend to individual attributes that help attention. Based on them, the 

most fundamental features are position, length, angle, and color (Cleveland & MacGill, 1985).  

Based on this theory, a practical model was developed by Munzner (2014) and introduced that 

visual marks and channels should be selected based on the type of data (categorical, ordinal, or 

continuous data). Categorical data represents characteristics such as gender or marital status. It 

takes numerical values (“1” = male and “2” = female), without having a mathematical meaning. 

Ordinal values characterize discretely and ordered units such as ranking customer satisfaction, such 

as from the most positive to the middle response to the least positive. Continuous data represent 

measurements such as weight and describes by using intervals on a real number line (Rogers, 2014).  

Data visualisations encode visual characteristics such as the position of plotting symbols, lengths 

and slopes of line segments, areas, texture, and color. When a graph is studied, the encoded 

information is visually decoded, and this process is called ‘graphical perception’.  

Munzner (2014) refers to the definitions of marks and channels (see Table 1). This table was 

developed based on Munzner’s (2015) book in which there is an analytical explanation in terms of 

visual channels. Specifically, Visual marks are geometric primitives (e.g., points, lines, and areas). 

Visual channels control their appearance to communicate data. Channels include the position (can 

be horizontal, vertical, or combined), colour (including luminance, hue, saturation), shape, tilt 

(orientation), and size (length, area, volume). Point marks can only be coded by position, size, and 

shape, line marks convey position and length (size - width) while area marks are completely 

constrained.  

Position encodes all types of data. In contrast, shape only encodes categorical data because shapes 

(e.g., triangle, circle) are different. The size and color encode ordinal and continuous due to the 

natural ordering. However, hue is only appropriate for categorical data since they represent 

completely different categories.  
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Table 1. Visual attributes in design. 

 

1.4 Colour palettes in data visualisation   

 

Colour is perceived in three dimensions: saturation, luminance, and hue (Knoblauch, 2010). 

Saturation is the intensity of the colour and the extent it has been mixed with white. Intense colours 

such as black, grey, and white are saturated while earth tones are desaturated.  

Luminance is the range from light to dark as well as the amount of black that is mixed with the 

colour. Hue is the primary and pure colours which are red, orange, yellow, green, blue, indigo, and 

violet. Luminance and saturation are effective for ordinal and continuous data because they have an 

inherent ordering. Hue is great for categorical data since there is no ordering.   

Furthermore, the colour palettes are useful for effective data visualisation. The most known colour 

palettes are: sequential, diverging, and categorical (Few, 2010; Zeileis, et al., 2010).  

A sequential colour palette is used for a gradient effect based on lightness and/or hue meaning we 

can separate higher values to darker colours and lower values to lighter colours. This palette is 

mostly preferred to depict ordinal, ration, or internal variables.  

Diverging palettes are used for numerical data with ranging a particular interval that has a neutral 

midpoint and meaningful central value such as zero. In this case, a distinctive hue is used for each 

of the component sequential palettes to make it easier to distinguish between positive and negative 

values associated with the center.  

The categorical palette is used to highlight categorical data for individual comparisons. They are 

derived from colors of different hues but uniform saturation and intensity that can be used to show 

dissimilar data points of an entirely different cause. 

 

 
Figure 1. Types of color palettes in data visualisations. 
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METHODOLOGY 

 

2.1 Data Collection Tools 

 

The basic tool that is used to evaluate and discuss the effectiveness of the visualisations is the 

model of Munzner (2014) (see Table 3). The main four visual channels are encoded based on visual 

marks, type of data, and message willing to convey. When designers create data graphics, they 

specify the mapping of data items to visual channels and combine them with marks.  

Point marks can only be coded by position, size, and shape, line marks convey position and length 

(size - width) while area marks are completely constrained (see Table 2).  

 

Table 2. How marks are encoded based on the channels. 

Marks Channels 

Point position size shape 

Line position size (length)  

Area N/A   

 

The visual channels are differentiated based on categorical, ordinal, or continuous attributes. These 

visual channels are ranked based on their effectiveness leading to an estimate of the information 

that was appropriately perceived. The position encodes all attributes, shape encodes categorical 

data, size which includes the length, the area, and the volume encodes ordinal and continuous, and 

finally, the colour which contains the luminance and saturation encodes ordinal and continuous. 

Hue is mainly used for categorical data. 
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Table 3. The channels encoded related to the attributes. 

 

Channels 

                           

Attributes 

  categorical ordinal continuous 

 Position X position    

 Y position    

Shape     

 Length    

Size Area    

 Volume    

 Luminance    

Colour Saturation    

 

 

Hue    

 

 

The Zeileis’ et al., (2010) study guided us to our second evaluation method to better identify colour 

palettes. According to them, a sequential colour palette is primarily used to depict graphs with 

ordinal, ration, or internal variables (see Table 4). Diverging palettes are mostly used for continuous 

data while categorical palettes are mainly encoded to categorical data.  
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Table 4. Selecting the right colour palette related to the attribute. 

Colour Palette  Attributes  

 categorical ordinal continuous 

Sequential    

Diverging    

Categorical    

2.2 Sample 

 

The sample included data visualisations representing COVID-19 data designed by the BBC and The 

Guardian Digital Agency. These two media organisations were chosen because they are the most 

popular in the media industry and have a strong impact on the world. These are also, recent and 

updated data visualisations that allow us to understand the current tools visual designers use. 

It is worth noting that in the case of The Guardian, it is allowed to download content for non-profit 

use and with a complete reference to the source of the content. In the case of the BBC article, the 

visualizations that are included in the study are no longer available in the article, since this 

particular article has been updated regularly since it provides CONID-19 data. In any case, the 

complete reference of the article is included along with the access date. 

 

 

 
Figure 2. Data visualisations designed by the BBC (Farnsworth, 2021). 
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Figure 3. Data visualisations designed by the Guardian Digital Agency (Gutiérrez, Clarke & 

Kirk, 2021). 

 

2.3 Data Analysis 

This is a qualitative content analysis since there is visual material that is categorised and recorded in 

such a way that can be analysed. The analysis was done in the above steps: recognising the type of 

data visualisation, identifying their visual elements specifically marks and channels, and defining 

their colour palette where possible. 

 

Table 5. BBC's decoding process of data visualisations. 

Data Visualisation Visual Elements Attribute 

 Marks Channels Palette  

1
st
 Choropleth map

 
Area, Points Position, size, hue categorical categorical 

2
nd

 Choropleth map
 

Area Position, Size, 

Luminance 

Sequential Ordinal 

3
rd

 Area Graph
 

Area Position, Area, 

Hue 

Categorical Categorical 

4
th
 Bar Chart

 
Lines Position, Length, 

Size, hue 

- Categorical 

 

  



30 

 

3. RESULTS 

BBC’s data visualisations 

In the case of the BBC’s data visualizations the choropleth map represents the number of cases 

across the world (see table 5). The visual marks are both area and points. Points decode on the 

categorical attribute in which the size of the circle represents the number of cases of each country. 

Hue is used to show the area of the country on the map.  

The choropleth map illustrates the global vaccine rollout. Since it uses a real number interval, the 

attribute type of this graph is ordinal, and the colour palette is sequential.  

In the area graph, the attribute is continuous because it describes the global cases over a period. The 

visual mark is area. Hue is used to categorise and compare the cases over deaths.  

The bar chart represents the total vaccine doses for each country. The visual mark is lines with their 

position being on the y-axis. 

 

Table 6. The Guardian's decoding process of data visualisations. 

Data Visualisation  Visual Elements  Attribute 

 Marks Channels Palette  

1
st
 Choropleth map

 
Area Position, Size, 

Luminance 

Sequential Ordinal 

2
nd

 Choropleth map
 

Area Position, Size, 

Luminance 

Sequential Ordinal 

3
rd

 Line graph
 

Lines Position, Length, 

Hue 

Categorical Categorical 

4
th
 Line graph

 
Lines Position, Length, 

Hue 

Categorical Categorical 
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The Guardian’s data visualisations  

Moving to the Guardian’s data visualizations (see Table 6), the choropleth maps visualise the 

countries that are mostly infected and show the ones that were vaccinated so far. The visual mark 

used in the first two data visualisations is (geographical) area. The colour palette used is sequential 

to show an order from the lowest to the highest rate that hit the countries.  

Similarly, in the second visualisation, the order is the number of vaccinations made in each country.  

The line graph presents the countries that have been vaccinated per month as well as in the last line 

graph, shows the number of deaths that occurred so far per country. Categorical data was used, lines 

represent the countries’ change over time so, the categorical palette was selected to differentiate 

countries. 

 

3 DISCUSSION 

The findings of this study show that visual designers in media organisations take into account 

theoretical models related to visual perception. Both media organisations tend to follow the rules of 

the model such as appropriate selection of colours, colour palettes, and use different visual channels 

such as marks based on the purpose and attribute of a graphic.  

For example, both used a choropleth map to illustrate the cases throughout the world. However, the 

main difference is the type of data used as in BBC’s data visualisation, the number of cases of 

countries is represented in different category whereas The Guardian the number of cases is 

represented in an order. Therefore, in that case, the visual designers will use different colour 

palettes, consider the best colour selection considering elements such as luminance, saturation, and 

hue, as well as contain diverse visual attributes.   

Furthermore, based on Munzner’s model (2014), the visual mark of the graph defines to a great 

extent the visual channel that will be used. In the first data visualisation (see Figure 4), the visual 

appearance or channel of the points (visual mark) includes the shape which is different circles with 

bigger or smaller sizes together with the main hue (blue) to illustrate the number of cases of each 

geographical area.  

In the second data visualisation, the visual area of each country has been illuminated based on the 

extent of the cases; therefore, to best convey this order, other elements have been used such as a 

sequential colour palette that provides a gradient effect of lower values being lighter-coloured and 

higher values being dark-coloured. 

 
Figure 4. Comparison of data visualisations related to the infected cases. 
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In the next data visualisations (see Figure 5) that display the countries mostly vaccinated through an 

order of the total doses per hundred people, both have used the same visual marks and channels as 

well as a sequential colour palette due to their ordinal data. However, there is an instant observation 

upon the colour shades preferred to be used (warm/cool colours).  

Based on our theoretical review, studies support that warm colours (e.g., red, orange) have a higher 

impact on attention compared to cool ones (e.g., blue, grey) (Greene, Bell & Boyer, 1983). 

Moreover, a more recent study by Huchendorf et al., (2007) found that participants who were 

exposed to warm-colour patterns recalled more words than those who received cool-coloured 

shades or white ones, which shows the positive impact of warm colour shades on memory recall. 

These studies confirm that colour shades can instantly affect the way humans attend, store, and 

remember information in their brains.  

Another note-worthy reflection is the colour selected for the background. Research supports that 

coloured visuals with non-coloured backgrounds led to better memory retention compared to 

coloured ones with coloured background (Lloyd-Jones and Nakabayashi, 2009). 

 
Figure 5. Comparison of data visualisations related to global vaccination. 

 

Turning now to the bar and line graph (see Figure 6) that were used to demonstrate the vaccine 

doses per hundred people in different countries. The data in both data visualisation is categorical 

with similar visual marks used (lines). A difference can be found in the position of the visual marks 

since in the bar graph, the y-axis position was used, whereas in the line graph the x-axis position is 

best used.  

The line graph has the hue to categorise and differentiate the countries although, the bar graph 

consists of a single colour (orange) to demonstrate the countries. In this case, however, it is quite 

difficult to make an accurate comparison because, in the second graph, the purpose is to learn if 

people are inoculated, compared to the first data visualisation that allows identifying the number of 

doses of countries. 

 
Figure 6. Comparison of data visualisations related to total vaccines doses per 100 people. 
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The final data visualisations (see Figure 7) represent the deaths over time. The line graph depicts 

the frequency of deaths of countries aiming to make individual comparisons and that is the reason it 

contains different hues and a categorical colour palette. Similarly, the area graph that shows the 

global cases and deaths throughout time, uses two hues and a categorical palette as well.  

Another central aspect is the way colours are associated with a message, feeling, situation or event. 

Previous studies mention that red is mainly used in data visualisations to display a loss and it often 

creates viewers a feeling of danger or alarm (Eyesenck, 2009). In the current study, red has been 

used to visualise deaths because the visual designer possibly wanted to trigger feelings of awareness 

of the pandemic. 

A previous study claims that emotions influence how people store data in their memory system and 

selection of the best colours in data visualisations can enhance cognitive procedures such as 

memory performance, encoding, and retrieval phases (Smilek, Dixon & Merikle, 2002).  

 
Figure 7. Comparison of visualisations related to cases and deaths per million people. 

 

The findings indicate that media institutions follow and evaluate theories of psychology to create 

data visualisations more effectively and understandably. The model of Muznzer (2014) seems to be 

common in the media industry as visual designers include the rules of visual marks and channels in 

the design process. Indeed, the tool is effective not only to decode graphs but also, as a guide to 

creating an interactive data visualisation. Appropriate collection of colour, shape, position, and size 

of visual marks are significant in the creation of effective data visualisations.   

 

 

4 CONCLUSION 

To conclude, this study has explored the extent visual designers utilize basic principles of 

psychology to create effective data visualisations. Since the study is at an initial stage, it focused on 

a particular case study researching two well-known media organizations. The results show how 

powerful and helpful is to select the best approach in the design of the data visualisations. Also, our 

findings confirm that visual designers of media organisations consider psychological theories and 

rules such as ‘pattern perception’. Munzner’s model (2014) was found to be effective for decoding 

their data visualisations.  

The most appropriate colours, shapes, positions, and sizes should be only selected based on the 

purpose of the graphic (Munzner, 2014). Overall, a strategic assortment of the most suitable 

features can improve the viewer’s memory, attention, decision-making, and comprehension of the 

story (Pan, 2010; Sutcliffe, 2020).  

Therefore, future studies are important to examine further the role of psychology in data journalism 

visualisations. Undowdbly this study the limitation since the sample is quite small which cannot 

give a holistic view. Nevertheless, it can act as a basis for future research that could include a larger 
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and more diverse sample. Also, qualitative measurements such as interviews could be conducted to 

understand better the way visual designers in media institutions practice psychological models in 

their data visualisations. 
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Abstract 

 

Previous research done for a doctoral dissertation five years ago evaluated shared leadership 

in seven American Christian churches and ministries (Herbst, 2017). It found ten of the common 

benefits associated with shared leadership in the academic literature were present in these 

organizations. These included exceptional outcomes, enhanced decision-making, complex problem 

solving, creative innovation, team-member fit, team synergy, organizational vitality, healthy 

organizational culture, individual health, and sustained growth. It also surfaced five potential 

obstacles to successful shared leadership. These included the difficulty of the model, a potential 

lack of follow-through, a possible lack of efficiency, a general lack of acceptance of the model, and 

the danger of immature or usurping team members. Limitations, drawbacks, and difficulties 

associated with shared leadership remain understudied and insufficiently understood. The goal of 

this research was to help fill that gap by doing a five-year follow up investigation into each of the 

previously interviewed organizations. Survey results confirmed that all five obstacles had been 

experienced over the past five years but none had kept these organizations from continuing to 

effectively share leadership. Successful shared leadership, along with the benefits it proffers, is not 

elusive but it does require the intentional mitigation of potential pitfalls.  

 

Keywords: Leadership, Shared Leadership, Collaborative Leadership, Distributed Leadership and 

Leadership Obstacles. 
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1. Introduction 

 

A decentralized and shared approach to leadership has been growing in popularity in recent 

years (Friedrich, Griffith, & Mumford, 2016; Serban & Roberts, 2016). Unsurprisingly, academic 

interest in the topic has accelerated proportionally. Zhu, Liao, Yam, and Johnson explain, “a rapidly 

growing body of research has started to examine shared leadership, which is broadly defined as an 

emergent team phenomenon whereby leadership roles and influence are distributed among team 

members” (2018, p. 834). Not long ago, a popular publication captured the ethos and energy of the 

movement with the headline, “Bye-Bye, Heroic Leadership. Here Comes Shared Leadership” 

(Tams, 2019).  

Previous research for a dissertation classified many of the benefits associated with this 

model of leadership into the following ten categories: exceptional outcomes, enhanced decision-

making, complex problem solving, creative innovation, team-member fit, team synergy, 

organizational vitality, healthy organizational culture, individual health, and sustained growth 

(Herbst, 2017). That original investigation confirmed these attributes in each of the organizations 

surveyed. The qualitative approach used in that investigation also surfaced five potential obstacles 

including the difficulty of the model, a potential lack of follow-through, a possible lack of 

efficiency, a general lack of acceptance of the model, and the danger of immature or usurping team 

members. These were further elaborated on in a related academic paper.   

The original dissertation research was conducted in 2016 and defended in 2017. A five-year 

follow up with the original organizations has provided new information about the potential 

obstacles that were previously uncovered.  
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2. Literature Review 

 

Shared leadership is an approach to organizational administration that involves shared 

influence and distributed roles (Torres, Bulkley, & Kim, 2020; Zhu et al., 2018). This influence 

sharing is done with mutual, organizational goals in mind (Park & Seo, 2019). Craig Pearce (2004) 

explains: 

 

Shared leadership occurs when all members of a team are fully engaged in the 

leadership of the team and are not hesitant to influence and guide their fellow team 

members in an effort to maximize the potential of the team as a whole. Simply put, 

shared leadership entails a simultaneous, ongoing, mutual influence process within a 

team that is characterized by “serial emergence” of official as well as unofficial 

leaders. In this sense, shared leadership can be considered a manifestation of fully 

developed empowerment in teams. (p. 48) 

 

This style of organizational administration has been shown to have unique benefits across a 

diversity of organizations but more research still needs to be done.  

 

 

2.1 Benefits associated with shared leadership 

Numerous academic papers have described the exceptional outcomes that have been 

associated with distributed forms of leadership. Recently, Edelmann, Boen, and Fransen (2020) 

surveyed 146 employees from various organizations and found that sharing leadership can lead to 

increased team effectiveness, higher perceived peer leadership quality, and other “positive 

outcomes” (p. 1). They described “broad evidence based on the positive impact of shared leadership 

on team level outcomes” (Edelmann et al., 2020, p. 2). They attributed this to the quality of peer 

leaders and the ability of those leaders to engender a sense of ownership in the team (Edelmann et 

al., 2020). Another recent publication found that teams who share leadership make fewer errors and 

experience higher levels of quality performance (Müller, Pintor, & Wegge, 2018). These findings 

are hardly surprising to anyone familiar with shared leadership. Plenty of other publications have 

described similar outcomes.  

Decentralized decision-making has also been correlated with beneficial outcomes. Kelman, 

Sanders, and Pandit (2017) explain the problem with individual decision-making writing, “In 

addition to difficulties gathering and evaluating complete information, cognitive limitations and 

biases preclude individuals from making fully value-maximizing choices when making decisions” 

(p. 245). They highlight the potential value that groups of advisors can bring to decision-making 

(Kelman et al., 2017). After considering a Nobel prize winner’s psychological work, an 

organizational authority’s expertise, and a business leader’s insights in this field, Owen (2015) 
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concludes, “collaborative decision making results in a significantly more valuable choice than the 

alternatives envisioned by any of the decision makers through the aggregation understandings” (p. 

1). A collaborative approach can be helpful in situations that require complex problem solving. In 

fact, the benefits of shared leadership have even been shown to increase with work complexity 

(Müller et al., 2018; Wang, Waldman, & Zhen, 2014).  

Today’s dynamic work environment, with all of its complexities and uncertainties, demands 

creativity, innovation, and synergy, attributes that can accompany team-based approaches (Lyndon, 

Pandey, & Navare, 2020). Shared leadership can benefit the modern workplace but it can also do 

the same for modern workers, helping them find their fit in organizational life. Empowering and 

decentralized leadership has been associated with employee satisfaction (Edelmann et al., 2020, 

Wood & Fields, 2007) and improved job performance (Sunu, 2021). Creative innovation, team-

member fit, and team synergy are all contributors to organizational vitality. 

There is minimal research on the association between shared leadership and organizational 

culture. Knowledge sharing, an attribute of shared leadership, has been related to organizational 

agility (Samani, Sadeghiyan, Keshavarz, & Ziglari, 2017). Shared leadership has also been 

correlated with organizational justice (Park & Seo, 2019). Many of the positive attributes associated 

with shared leadership lend themselves to healthy organizational culture as well. Other research has 

shown a connection between shared leadership and individual health. For example, Wood and 

Fields (2007) surveyed 200 employees from Christian organizations in the United States and found 

that “Shared leadership within a management team was negatively related to team member role 

overload, role conflict, role ambiguity and job stress” (p. 251). In summary, shared leadership can 

foster healthy organizations and healthy team members.  

All of these benefits impact the bottom line; sharing leadership can positively impact an 

organization. It can even result in sustained growth. A recent article investigated 94 entrepreneurial 

teams from various industries and found a connection between shared leadership and new venture 

performance that resulted from team reflexivity (Chen, Chen, Yu, & Huang, 2020). This is not a 

shocking revelation about shared leadership. More than a decade ago, David Thompson described 

its connection to launching and growth of multiple billion-dollar companies (as cited in Hesselbein 

& Goldsmith, 2009).  

Shared leadership can lead to positive results. Again, it has been associated with exceptional 

outcomes, enhanced decision-making, complex problem solving, creative innovation, team-member 

fit, team synergy, organizational vitality, healthy organizational culture, individual health, and 

sustained growth (Herbst, 2017). Each of the organizations that were originally surveyed reported 

these benefits in different degrees, but they also highlighted impediments that had at times become 

barriers to effective shared leadership (Herbst, Rios-Collazo, Denison, 2019). Like with so many 

things in life, experiencing success owes much to mitigating obstacles.   
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2.2 Potential drawbacks of shared leadership 

 

Evans, Sanner, and Chiu (2021) acknowledge that the popularity of shared leadership has 

been growing but highlight the need for more research, especially into less explored aspects of the 

model. Some reviews in this field have merged findings across different domains and have 

extrapolated conclusions without regard for context (Sweeney, Clarke, & Higgs, 2018). For 

example, because of “proven performance-enhancing benefits” in certain management domains, 

shared leadership has been less explored in “the project management context” (Scott-Young, 

Georgy, Grisinger, 2019). Zhu et al. (2018) agree with the need for broader investigations into this 

model of leadership.  

The original dissertation research in 2016 evaluated shared leadership in Evangelical 

churches and ministries in the United States, a domain that had previously received minimal 

attention. It also elucidated five potential obstacles to effective shared leadership, another important 

consideration that has not been adequately considered. The five drawbacks included the difficulty of 

the model, a potential lack of follow-through, a possible lack of efficiency, a general lack of 

acceptance of the model, and the danger of immature or usurping team members. These were the 

focus of this five-year follow up. Before proceeding with the current research, a brief consideration 

will be given to some of the literature concerning these potential drawbacks.   

Sharing leadership can be difficult and even confusing and that can pose an impediment to 

this type of organizational structure. In their analysis of Massive Open Online Courses, Yang, Wen, 

Howley, Kraut, and Rose (2015) found that confusion often leads to dropout. They also found that 

receiving support and finding resolution for confusion helped circumvent this danger (Yang et al., 

2015).  

A potential lack of follow-through is hardly intrinsic to shared leadership. Sull, Homkes, 

and Sull (2015) explain, “A recent survey of more than 400 global CEOs found that executional 

excel- lence was the number one challenge facing corporate leaders in Asia, Europe, and the United 

State” (p. 4). The risk this poses across the organizational spectrum can be accentuated in shared 

leadership contexts. As the old adage goes, if something is everybody’s responsibility, it is really 

nobody’s responsibility. This has been called diffusion of responsibility, and it is defined as a 

“diminished sense of responsibility often experienced by individuals in groups and social 

collectives” (APA Dictionary of Psychology, 2021). This group tendency can be a danger to 

effective shared leadership.   

A possible lack of efficiency can accompany collaborative decision-making, but can be 

associated with better decisions (Hong & Banerjee, 2012). Expediency does not necessarily equal 

excellence. Even though teams might take longer than individuals to come to decisions, they 

typically arrive there with more input and that can be good. Still, the tendency for decision-making 

groups to stagnate in “paralysis by analysis” is a real danger (Kelman et al., 2017, p. 245).  

A general lack of acceptance of shared leadership can also be a formidable hurdle. Brian 

Robertson (2015), famous for developing the Holacracy model of shared leadership, insists most of 

today’s organizations are structured according to an early 1900s blueprint that has changed very 

little over the years. He refers to this as an “industrial-age paradigm” that is based on “up front 
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planning, centralized control, and preventing deviation” (Robertson, 2015, p. 7). The prevalence of 

a standard centralized approach to governance can dissuade people from adopting decentralized 

models.  

The danger of immature or usurping team members is another potential obstacle. Of course, 

this can encumber any group. Domineering team members can ostracize coworkers whom they 

perceive as threats to their personal and organizational goals (Howard, Cogswell, & Smith, 2020). 

That can hinder job performance on the team (Jahanzeb, Fatima, Javed, & Giles, 2019). Although a 

risk to all types of organizations, this danger can become pronounced in a shared context.  

 

3. Theoretical Framework 

A plethora of academic research has demonstrated the benefits of shared leadership but 

minimal attention has been devoted to the drawbacks associated with this approach to 

organizational governance (Herbst et al., 2019). Previous research surfaced five potential obstacles 

to effective shared leadership (Herbst 2017; Herbst et al., 2019). Those findings presented an 

opportunity for further analysis with the subjects of the prior research. Since that previous 

investigation was exclusively qualitative in nature, a mixed methods approach was selected for a 

five-year follow up study.  

The purpose of this present inquiry was to revisit each of the organizations that were 

previously interviewed with a new survey that specifically considered the various obstacles the 

initial dissertation surfaced. A mixed methods approach enabled the collection of both quantitative 

and qualitative data. The quantitative component of the current research was selected to solicit a 

better understanding of how widespread and common the five potential obstacles surfaced in the 

previous survey were. The qualitative element was chosen to better understand how each of the 

organizations surveyed responded to the aforementioned impediments. Conducting this mixed 

methods investigation five years after the initial survey was done to obtain a more robust 

understanding of how these barriers had been encountered and mitigated over time.  

 

4. Methodology 

For this project, the participants were individually given links to a SurveyMonkey survey. 

This helped ensure anonymity, minimize bias, and guarantee accuracy. It also enabled efficient 

surveying while following public health orders and guidelines existing during the COVID-19 

pandemic. The surveys administered had both qunatitative and qualitative elements. This five-year 

follow up investigation was conducted with the same seven American Evangelical Christian 

ministries and churches that had been previously surveyed for the aforementioned prior research.  

 

4.1 Participants 

Seventeen organizational leaders from the same seven subject organizations investigated in 

prior dissertation research were surveyed. These leaders were previously selected through purposive 

sampling; for more on that earlier research, please review the dissertation (Herbst, 2017). These 

leaders and their organizations were surveyed in this follow up survey since they were the ones who 

originally identified the five potential pitfalls of shared leadership that merited further study.  
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4.2 Design 

Participants were surveyed with a comprehensive questionnaire based on the potential 

pitfalls identified in past research. The survey questions can be viewed in Appendix A. Previous 

surveying identified five potential drawbacks to the shared leadership model (Herbst, 2017). These 

were: The difficulty of the model, a potential lack of follow through, a possible lack of efficiency, a 

general lack of acceptance of the model, and the danger of immature or usurping team members. In 

this investigation, participants were asked to identify ways in which these pitfalls had or had not 

impacted their organizations. This provided quantitative data concerning the prevalence of the 

aforementioned obstacles. Respondents then had the opportunity to explain in their own words how 

they addressed these situations and other obstacles that were not yet identified, and they were 

invited to share their thoughts on mitigating these pitfalls. This yielded qualitative data for a better 

understanding of how the surveyed organizations had circumvented these hurdles since the initial 

surveying five years prior.  

 

5. Results.  

Surveying confirmed the relative prevalence of the aforementioned obstacles (see figure 1). 

 

Figure 1 

 

In spite of the presence of these obstacles, they did not seem to have posed major issues for 

those surveyed. Participants were asked whether each of these had posed a significant problem to 

the organization. Figure 2 shows how most of these drawbacks had been effectively mitigated by 

the organizations that were surveyed.  

 

Figure 2 
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Next, survey results for each of the obstacles investigated will be further considered.   

 

5.1 The potential difficulty of sharing leadership 

Not one of the seventeen participants saw the potential difficulty of sharing leadership as a 

significant problem for their organization. Six admitted it was difficult to understand, three 

acknowledged it was difficult to explain, four agreed that it was difficult to master, five recognized 

it was difficult to maintain, and one thought it would be difficult to scale. Seven affirmed that this 

had not been a significant issue during the past five years.  

One person commented, “This model is foreign and counter-intuitive to virtually everyone 

in our organization. So it is hard to maintain the concepts as leadership involves new people and 

there is a string tendency to drift toward more authoritarian structures and processes.” Another 

added, “Clarity of redefined roles and responsibilities has been a challenge. There is a lot of grey 

overlap in the shared spaces that isn't well defined. Lines of authority are blurred creating confusion 

and questionable trust.” 

 

5.2 A lack of follow through 

Two out of the seventeen participants insisted a lack of follow through was a significant 

problem for their organizations. Seven realized unclear authority structures were part of the problem 

and eight believed unclear roles were. Only four admitted that unclear goals and action steps were 

an issue. Seven highlighted the problem of unclear accountability but only two believed unclear 

consequences were an issue. Seven affirmed that this had not been a significant issue during the 

past five years.  

Only two commented further. One elaborated, “We have had good follow-through but the 

tendency toward old MOs continues.” The other lamented a lack of accountability and noted.  
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5.3 A lack of efficiency 

Only one participant considered a lack of efficiency a significant problem. Seven out of the 

seventeen admitted decisions have taken too long at times and seven also acknowledged that 

implementation has as well. Only four said the same of procedures and protocols. Seven thought 

that adapting to changes took too long and nine thought addressing tensions did. Six asserted that a 

lack of efficiency had not been a significant problem over the past five years. One person added, 

“We spend more time on clarifying expectations among our team.” 

 

5.4 A general lack of acceptance of this model of leadership 

None of the seventeen participants considered this to be a significant issue. Only four 

participants said their co-leaders had struggled with accepting shared leadership; only three said 

staff members had; only three said long time ministry members had; and only one said new 

members had struggled with it. None of the participants thought donors struggled with accepting 

this approach to leadership. Eleven said a general lack of acceptance of shared leadership had not 

been a significant issue in the past five years. The only additional comment was, “Ongoing 

education re a different way of doing things.” 

 

5.5 The danger of immature or usurping team members 

Only one of the seventeen participants considered this a significant problem for their 

organization. One respondent claimed immature or usurping team members had divided the 

leadership team and one believed they had stonewalled or sabotaged decisions. Only two 

participants said immature or usurping team members had created a toxic work environment and 

only two claimed they had fractured the organization. Four people admitted immature or usurping 

team members had been removed from the leadership team. Nine participants claimed immature or 

usurping team members had not been a significant problem over the previous five years.  

Five respondents added clarity. The first said, “So far, the model of shared leadership we 

have derived has worked. My perceived issue is gradual erosion of the intent similar to the erosion 

of the US Constitution intent.” The second added, “The problem has not been immaturity but 

people bringing incompatible experience into leadership and expectations.” The third added clarity, 

in light of the pandemic context, “It's a hard season to really evaluate in light of COVID. If it was 

the previous four years, most of these did not impact us. This last year we've had some issues, most 

notably the need to remove an elder who was not aligned with the rest of the team.”  

The fourth lamented, “Individuals choosing to take action in lieu of working through the 

leadership model.” Finally, the fifth concluded, “We experienced problems with an immature 

member of our leadership team, who would not accept being held accountable. Unfortunately it 

took a long time to remove this team member and several other members of our church family were 

hurt in the process.” 
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5.6 Other obstacles 

Respondents were given the opportunity to highlight other impediments they have encountered. 

One highlighted the difficulty of co-leading with other leaders who have different involvement and 

commitment levels. Another mentioned a continuing need for structure while another noted the risk 

of a drift towards authoritarian structures. These issues could be categorized under the difficulty of 

the model. A final comment described the risks of avoiding confrontation, something that could fall 

under the danger of immature or usurping team members. 

 

5.7 Mitigating obstacles to effective shared leadership 

Respondents shared insights on how to ameliorate shared leadership practices for success. They 

emphasized the importance of leader humility, accountability, and maturity, adding clarity to roles 

and procedures, and establishing clear structures. Multiple participants highlighted the need for 

training; clarity in the specific mechanics of the leadership team could help address some problems. 

Relational team building was also emphasized. One participant expressed the value of 

organizational culture and setting a culture in which shared leadership can be successful. Finally, 

one explained the importance of “speaking the truth in love.” Having authentic conversations can be 

a key to accountability in shared leadership settings.  
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6. Conclusions 

The five drawbacks that were considered in this endeavor had been experienced fairly broadly and 

do pose legitimate risks. One respondent put it this way: 

 

We have experienced all of them. To address them we have had to demonstrate shared 

leadership with others and reiterate the principles with those that don't understand. 

Unfortunately that takes significant energy that hopefully will be able to be directed 

toward more ministry activities in the future. 

 

Still, these organizations have continued experiencing success sharing leadership. Each of the seven 

organizations that were interviewed five years ago has continued sharing leadership. Few 

considered any of these obstacles to be significant problems and all had persevered with this model 

of leadership in spite of them.   

Shared leadership has been associated with a myriad of benefits across many different domains. 

Experiencing these requires circumventing potential obstacles. Even though these limitations do 

exist and pose real risks, they can be mitigated. The organizations surveyed for this research have 

found a way to do just that and they have experienced many of the benefits of shared leadership in 

the process. One of their quotes summarizes this endeavor well, “We love shared leadership. 

Healthy and joyful in so many ways.”  
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Appendix A 

 

Here are the questions that were included in this five-year follow up survey.  

 

1. Please select any ways the potential difficulty associated with sharing leadership has 

impacted your organization over the last five years. 

a. The difficulty of sharing leadership has been a significant problem for our 

organization. 

b. This model of leadership is difficult to understand. 

c. This model of leadership is difficult to explain. 

d. This model of leadership is difficult to master. 

e. This model of leadership is difficult to maintain. 

f. This model of leadership is difficult to scale. 

g. The potential difficulty associated with sharing leadership has not been a 

significant problem for us over the past five years. 

h. Other (please specify) 

2. Please select any ways a lack of follow-through associated with sharing leadership has 

impacted your organization over the past five years. 

a. The lack of follow-through has been a significant problem for our organization. 

b. Unclear authority structures have been a problem for our organization. 

c. Unclear roles have been a problem for our organization. 

d. Unclear accountability has been a problem for our organization. 

e. Unclear consequences have been a problem for our organization. 

f. A lack of follow-through has not been a significant problem for us over the past 

five years. 

g. Other (please specify) 

3. Please select any ways a possible lack of efficiency associated with sharing leadership 

has impacted your organization over the past five years. 

a. A lack of efficiency has been a significant problem for our organization. 

b. Decision-making has taken longer than it should have. 

c. Implementation of plans and decisions has taken longer than it should have. 

d. Procedures and protocols have taken longer than they should have. 

e. Addressing tensions and problems has taken longer than it should have. 

f. A lack of efficiency associated with sharing leadership has not been a significant 

problem for us over the past five years. 

g. Other (please specify) 

4. Please select any ways a general lack of acceptance of sharing leadership has impacted 

your organization over the past five years. 

a. A general lack of acceptance of shared leadership has been a significant problem 

for our organization. 

b. Our co-leaders have struggled to accept this model of leadership. 

c. Our staff members have struggled to accept this model of leadership. 

d. Our long-time members have struggled to accept this model of leadership. 
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e. A general lack of acceptance of shared leadership has not been a significant 

problem for us over the past five years. 

f. Other (please specify) 

5. Please select any ways the danger of immature or usurping team members has impacted 

your organization over the past five years. 

a. The danger of immature or usurping team members has been a significant 

problem for our organization. 

b. Immature or usurping team members have divided our leadership team. 

c. Immature or usurping team members have stonewalled or sabotaged decisions. 

d. Immature or usurping team members have fractured the organization. 

e. Immature or usurping team members have had to be removed from leadership. 

f. The danger of immature or usurping team members has not been a significant 

problem for us over the past five years. 

g. Other (please specify) 

6. If you have encountered any of these five potential obstacles in the past five years, 

please list which one(s) and how you addressed the situation(s). 

7. Please describe any other obstacles inherent to shared leadership that you have 

encountered in the past five years that were not listed here. 

8. Please share any other thoughts you might have on mitigating the potential pitfalls of 

shared leadership. 
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Why people participate in collaborative governance through the government 

hotline: from the perspective of the theory of planned behavior 
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Abstract 

 

The government hotline has a good application prospect in the field of public participation. To 

explore the influencing factors of public engagement through the hotline will provide practical 

solutions to improve the hotline system. Based on the theory of planned behavior, this study 

constructed a model of influencing factors for the public to use the hotline to participate in 

collaborative governance. Hypothesis testing was conducted by structural equation model, and 

regression analysis was used to explore the moderating effect of each influencing factor on different 

governance behaviors. The results showed that the attitude, subjective norms, perceived behavioral 

control, government trust and participation resources have a positive and significant impact on the 

public's behavioral intention to use the hotline to participate in collaborative governance, and the 

behavioral intention further leads to the actual governance behavior. The attitude was influenced by 

subjective norm and public trust, while attitude and participation resource significantly affected the 

perceived behavioral control. Public departments should adopt methods such as multi-channel 

integrated publicity, inter-departmental collaboration, and focusing function positioning to promote 

the public to participate in collaborative governance by using hotline. 

 

Keywords: Government hotline; Collaborative governance; Public participation; Theory of planned 

behavior; Structural equation model 
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1. INTRODUCTION 

Under the integration of Internet information technology into social governance, public’s e-

participation has been defined as an important branch of e-government, with emphasis on the 

guiding role of public participation in government decision-making and deliberation (Welch, 2012, 

p. 347-367). As the most popular and widely used government-to-citizen service in the digital era so 

far (O'Brien et al., 2017), the government hotline (GH) has played an important role in improving 

public participation and promoting collaborative governance with its advantages such as low cost 

and user friendliness. 

In China, 12345 government service hotline is a public service platform set up by municipal 

governments in various parts of China. It is composed of telephone hotline, mayor's mailbox, SMS, 

mobile application, Weibo, WeChat and other ways to deal with nonemergency services, which 

provides the round-the-clock manual service (Zheng & Ma). China's 12345 system originated in 

1983. After going through the multi-line integration and standardization stage, it has gradually 

transformed from the public service approach into the social data center, improving the efficiency 

and quality of public services with the smart infrastructure and open data. Beijing, Hangzhou, 

Chengdu and other cities integrate the functions of multiple service hotline, and implement the 

operation mechanism of "one number to public, multi-line linkage, unified handling, classification 

disposal, and joint collaboration" (Zheng et al., 2018).  

While many practical achievements have been made, the GH also has some practical 

difficulties, such as fuzzy function positioning, lack of standard systems, service fragmentation (Wu 

et al., 2014), insufficient data governance capability (Zheng et al., 2020) and so on. Further 

focusing on the demand side, the low utilization rate of the public is one of the biggest risks faced 

by GH and other collaborative governance approaches in the digital era (Faulkner et al., 2019; Li & 

Shang, 2020). The establishment of the GH system is originally intended to create a convenient way 

for the general public to obtain services and participate in governance. However, the low utilization 

rate of the public brings the phenomenon of "hotline being cold". The public value and functional 

orientation of GH need further exploration. 

From the perspective of demand side, we constructed the model of influencing factors of 

public participation through GH. On the basis, we explored the intention and behaviors of public 

participation via hotline service, in order to improve the usage rate of the hotline and build a 

service-oriented government in the digital era. 
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2. LITERATURE REVIEW 

2.1 The motivation of public participation through the GH 

As one of the main bodies of governance, the public has become a decisive force in promoting 

the modernization of governance ability and system. Its heterogeneous and multi-level individual 

needs give rise to diversified participation motives. Some scholars, based on the specific links of the 

public's handling of affairs through channels such as the GH, have refined the motives of public 

information acquisition, appeal expression and evaluation feedback (Meng et al., 2017).  

According to the functional attributes of the public in grass-roots governance, some studies 

divided the participation modes of the public in the operation of the GH into problem discovery, 

evaluation and supervision, and interactive feedback (Ma et al., 2020). When the public participates 

in politics through the hotline, it can be regarded as the collaborative governance between the public 

and the government in the two modes of "citizen" and "partner". The former refers to the public 

using GH system to submit suggestions related to democratic elections to the government; The 

latter means that the public uses GH as a tool to participate in social governance, including 

informing road congestion or garbage disposal problems. (O'Brien et al., 2017). 

2.2 The practical obstacles of public participation through the GH 

Due to the influence of users’ individual attributes and the service quality of the hotline, there 

are many practical obstacles in the application of the GH. The low usage rate of the hotline causes 

the transmission of public demands to be blocked, and the original intention of the hotline to 

provide services, solve conflicts and coordinate governance is difficult to realize (Yao & Mei, 

2018). In the process of using the hotline, the public tends to use the expression strategies such as 

information asymmetry and discourse protection due to their privatization needs. The collaborative 

governance function of the public cannot be realized at this time, which may lead to the service 

alienation of the public sector and further weaken the public's trust in the government (Lei, 2018). 

2.3 The optimization path of the GH 

In order to play a better role of the GH as a mediator in public participation, some scholars 

proposed to combine it with traditional media, new media and democratic evaluation activities, so 

as to expand the social participation scope through the integration of multiple channels (Wu et al., 

2014). It is urgent to improve the ability to receive and collect data on public's livelihood needs 

through data opening and sharing, which contributes to the dual transformation of functions and 

positioning, and support for promoting collaborative governance (Zheng & Ma, 2018). 

 

 

2.4 The influence factors of public participation through the GH 

Individual differences exist among the user groups of the GH, which may cause the public's 

application be affected by multiple factors. From the perspective of external environment, the 

public's regional location, economic situation and the representativeness of regional government 

will all affect the intention of the public to interact with the government, thus affecting the usage of 
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the GH (Minkoff, 2016). The user-friendliness index of the hotline system, such as the availability 

and ease of use, is positively correlated with the public usage rate (Wu, 2020). From the perspective 

of the public, studies have proved that the public's personal political attributes such as past 

experience and political enthusiasm are positively correlated with the frequency of political 

participation through information channels such as GH (Mcneal et al., 2008). In addition, the 

public's personal economic situation, perceived needs, social capital, technology acceptance and 

other factors also show certain correlations with the use of GH and other e-participation channels 

(Naranjo-Zolotov et al., 2019; Lee & Kim, 2018; Wu, 2020). 

The current research in this field has the following limitations. First of all, academic researches 

on the GH mostly choose the perspective of the service supply side, and pay little attention to the 

demand side, namely the social public group. Secondly, most studies focus on the public's intention 

to use the GH when participating in governance, but the transformation between intention and 

behavior is not an inevitable relationship (Li et al., 2019). On this basis, the influence effect of this 

variable should be tested. 

 

3. THE EXPERIENCE OF 311 GOVERNMENT HOTLINE IN THE UNITED STATES 

The government service hotline originated in the United States. In 1996, Baltimore city 

established the 311 hotline system in order to divert a large number of non-urgent problems or 

requests from the 911 alarm system. To make it easier for citizens, the portal in Baltimore's 311 

civic service divides its services into six categories: garbage and nuisance, streets and streetlights, 

signs/signals/parking, city employee feedback, water/sewer/storm and others. The system has a total 

of 29 small items in order to refine the service items and clear governance issues (Chatfield & 

Reddick, 2018). 

Baltimore's success was quickly followed by the federal government and other cities. In 1997, 

the Federal Telecommunications Commission decided to reserve 311 as a non-emergency call 

number nationwide. New York, Chicago, Washington, Los Angeles, Detroit and other cities have 

also set up 311 citizen service systems. Among them, New York City 311 Customer Service Center 

(NYC311) was officially established in 2003 (Liu, 2018). NYC 311's answering service operates 24 

hours a day, seven days a week, year-round, and is known as the city hall that never closes and the 

government agency that never sleeps. To accommodate New York's cosmopolitan status and meet 

the complex needs of a diverse population, NYC 311 also launches the Language Access Plan. The 

portal offers services in more than 50 languages, and is available in more than 175 languages (Yao 

& Mei, 2018). 

The service provided by the hotline system is a process in which citizens participate in public 

governance through consultation and complaint, and an important field in the study of citizen 

participation and cooperative production. In the co-production model, some studies have pointed 

out that citizens' participation relies more on a sense of belonging and responsibility. This study 

found that the sense of community belonging, seeking benefits for the community and the sense of 

responsibility to establish community norms had a positive impact on citizens' participation based 

on the 311 system (Offenhuber, 2015). 
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When the 311 hotline expands its service and participation channels, it does not accurately 

understand the actual effect of its operation and promotion. Some scholars found that the 

connection degree between citizens and 311 hotline in the social media field was relatively low, and 

the citizen participation based on this channel did not achieve the expected effect. The GH has the 

ability to perceive the city, which is based on the full participation of citizens (Gao, 2017). 

Therefore, the level of citizen participation determines whether the government can correctly 

perceive public needs and urban problems to a certain extent. The 311 service hotline needs to have 

a more accurate understanding of the status quo and problems of citizen participation. 

In general, in the past 20 years, the service capacity of 311 hotline in the United States has 

been constantly improving. Its technology has gradually matured, leading the development of 

hotline systems in the world in terms of concept and practice. However, the 311 system in the 

United States also faces problems. For example, the actual effect of hotline service and citizen 

participation is difficult to meet the expectations of the public. Meanwhile, the mining and 

transformation of the data value of GH itself is insufficient.  

In the future, the government should continue to optimize the management process and 

governance model, and enhance public participation in the use of GH, so as to make the service 

more efficient and intelligent. It is not only an important issue concerned by the 311 hotline in the 

United States, but also provides a certain reference for the development of the government service 

system in China. 

 

 

4. THEORETICAL FRAMEWORK AND HYPOTHESIS 

4.1 Theory of planned behavior 

The theory of planned behavior emphasizes that a certain behavior of the public will be 

affected by the behavioral intention, and that behavioral attitude, subjective norms and perceived 

behavioral control jointly act on the behavioral intention (Ajzen, 1991). A large number of studies 

have proved that the theory has good reliability in predicting and explaining individual behavior. 

In the theory of planned behavior, behavioral attitude refers to a person's positive or negative 

feelings towards a particular behavior and its possible consequences. The behavioral attitude will 

directly influence the behavioral intention. The more positive a person is towards a certain behavior, 

the stronger the intention to carry it out will be. In this study, behavioral attitude referred to the 

public's positive or negative judgment on using the GH to participate in collaborative governance. 

Therefore, the following hypothesis was proposed: 

H1: Behavioral attitude would positively influence the public's behavioral intention to use the 

GH for collaborative governance. 

When individuals take a certain action, they will be subject to social pressure exerted by 

individuals or groups that have influence on their behavior decisions, which is called subjective 

norm by the theory of planned behavior. The stronger the public's subjective norms for a specific 

behavior, that is, the greater the perception of social pressure on the surrounding groups, the 

stronger the public's intention to carry out the behavior. If the public perceive that the surrounding 
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people accept and approve their use of the hotline for collaborative governance, this behavioral 

intention will be strengthened. With the widespread use of information and communication 

technology (ICT), the promotion of hotlines by the official media and authorities in the field of e-

government will encourage the public to use this approach for collaborative governance. 

The following hypotheses were proposed: 

H2a: Subjective norms would positively influence the public's behavioral intention to use the 

GH for collaborative governance. 

H2b: Subjective norms would positively influence the behavioral attitude of using the GH for 

collaborative governance. 

Perceived behavioral control reflects an individual's perception of how easy it is to master and 

execute a certain behavior. The subject of behavior judges the anticipated obstacles of a specific 

behavior by integrating his skills, experience, opportunities, resources, etc., thus generating a sense 

of self-efficacy (Turcanu et al., 2014). Some scholars have included behavioral belief, normative 

belief and control belief as variables into the theoretical model of planned behavior, and proposed 

that behavioral attitude, subjective norm and perceived behavioral control may be affected by the 

same belief, so there is a correlation between them (Ajzen, 1991).  

The following hypotheses were proposed: 

H3a: Perceived behavioral control would positively affect the public's behavioral intention to 

use the GH for collaborative governance. 

H3b: Perceived behavioral control would positively affect the public’s actual behavior to use 

the GH for collaborative governance. 

H3c: Behavioral attitude would positively affect the perceived behavioral control of the 

public's use of the GH for collaborative governance. 

H3d: Subjective norms would positively influence the perceived behavioral control of the 

public's use of the GH for collaborative governance. 

According to the theory of planned behavior, individual behavior is the outward manifestation 

of behavioral intention, and positive behavioral intention will promote the implementation of the 

behavior. So that, the stronger the intention of the public to use the GH to participate in 

collaborative governance is, the more inclined they are to take practical actions. When the members 

of the public enter the public domain and participate in urban governance, due to the diversity of 

individual needs and social functions, the collaborative governance behaviors implemented by them 

become increasingly complicated.  

The following hypothesis was proposed: 

H4: Behavioral intention would positively influence the public’s actual behavior to use the GH 

for collaborative governance. 

4.2 Public trust and participation resources 

The public's trust in the government is an important factor affecting its e-participation 

behavior, and the public trust will directly affect the success of e-government policies (Tsui, 2019). 
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Studies have shown that when the public has a trusting attitude towards ICT and the public sector, 

their usage intention of e-government is relatively stronger (Belanger & Carter, 2008). Therefore, 

we introduced the variables of public trust, including the public's trust perception of government 

purpose, privacy protection, service effectiveness and other aspects in the process of using the 

hotline for collaborative governance. Based on the above reasons, the following hypotheses were 

proposed: 

H5a: The public trust would positively influence the behavioral intention to use the GH for 

collaborative governance. 

H5b: The public trust would positively influence the behavioral attitude to use the GH for 

collaborative governance. 

In the process of e-participation of the public, the necessary resources provide them with the 

means and ability to engage in collaborative governance. The civic voluntarism model takes 

resources as the most influential explanatory factors for people to participate in political or civic 

activities, including time, money, citizen skills, etc. (Verba et al., 1995). Some scholars combined 

the characteristics of citizens' political participation in the digital era and included information 

channels into the resource category of e-participation (Kusumarani & Zo, 2019). Specifically, when 

the relative scale and substitutability of the resources required for collaborative governance are 

larger, the public's dependence on these resources is lower. Therefore, the following hypotheses 

were proposed: 

H6a: The participation resources would positively influence the perceived behavioral control 

of the public's use of the GH for collaborative governance. 

H6b: The participation resources would positively influence the public’s behavioral intention 

to use the GH for collaborative governance. 

H6c: The participation resources would positively influence the public’s actual behavior to use 

the GH for collaborative governance. 

 

4.3 Initial research model  

Integrated the theory and hypothesis, this research framework based on the theory of planned 

behavior, increasing two dependent variable named "public trust" and "participation resource". It 

would be used as the independent variable of actual behavior according to three public participation 

behavior including decision-making advice, service feedback and coproduction. Finally, we built up 

the initial influencing model of public’s intention and behaviors to use the GH for collaborative 

governance (see Fig. 1). 
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Figure 1. Initial research model 

 

 

5. METHODOLOGY 

5.1 Research instrument 

Referred to the existing literature of the theory of planning behavior, we added questions 

related to "public trust" and "participation resources", and generated observation variables and 

corresponding questionnaire questions based on the characteristics of the GH. For example, we set 

three items to measure the variable “Attitude”, including “I believe it is beneficial for me to use the 

hotline to participate in collaborative governance” and so on. The measurement items in the 

questionnaire adopted a 7-point evaluative semantic difference scale, and the logical choices from 

"strongly disagree" to "strongly agree" were given according to "1-7".  

According to the available data, we firstly used the structural equation model to test all the 

hypotheses and then modify the research model. Subsequently, we used regression analysis to test 

the moderating effects of each variable on three different types of collaborative participation 

behaviors. 

5.2 Data collection 

In order to ensure the scientificity and credibility of the questionnaire, experts in this field 

firstly evaluated the questionnaire. After the normative modification of the questionnaire, 40 

questionnaires were randomly distributed for pre-investigation. According to the answers of the 31 

valid questionnaires collected, the questionnaire was formed after adjustment in terms of item 

setting and question expression. In this study, a total of 415 questionnaires were randomly 

distributed from February 17 to 25, 2021, and 306 were effectively received with an effective 

recovery of 73.7%. 
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6. RESULTS 

6.1 Reliability and validity test 

After data cleaning of the samples and standardization of the reverse items, reliability test was 

carried out first. The test results showed that the Cronbach's alpha coefficient value of the overall 

scale was 0.92, which of each variable was above the lowest acceptable level of 0.7. It indicated 

that the questionnaire had good internal consistency (Hair et al., 1992).  

In this study, exploratory factor analysis and confirmatory factor analysis were used to test the 

structure validity, convergence validity and discriminant validity of the scale respectively. The 

results showed that the variables in this study were very suitable for factor analysis and had good 

convergence validity. 

6.2 Hypothesis testing and model modification 

In this study, AMOS26.0 was used to test the fitting degree between the initial model and data. 

The goodness-of-fit index and comparative fit index of our model were slightly lower than the 

fitting indexes, but still within the acceptable range. The other indexes all met the standard, and the 

model fitting degree results were accepted. 

The path coefficient calculation and hypothesis test were carried out for the variable 

relationship in the revised model. Table 1 shows the standardized coefficients and test results of 

each group of paths. In this model, behavioral attitude, subjective norm, perceived behavioral 

control, public trust and participation resource variables all had positive and significant impacts on 

the public's behavioral intention to use the GH to participate in collaborative governance, that was, 

hypothesis H1, H2a, H3a, H5a and H6b were verified. Perceived behavioral control was positively 

correlated with behavioral attitude (H3c) and participation resource (H6a). Subjective norm had a 

positive impact on behavioral attitude (H2b), and as the public trust increased, so did the attitude 

(H5b). The actual behavior of the public to use the GH for collaboration was positively and 

significantly affected by the behavioral intention (H4).  

In addition, three sets of hypotheses failed to pass the test that was, the perceived behavioral 

control (H3b) and participation resource (H6c) did not influence the actual behavior, and the 

perceived behavioral control was not affected by subjective norm (H3d).  
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Table 1 Model path coefficient and hypothesis testing 

Path 
Standard 

Coefficient 
S.E. T Significant Hypotheses Test Results 

Attitude → Behavioral 

intention 
0.588 0.137 4.304 *** H1 Pass 

Subjective norm → 

Behavioral intention 
0.263 0.101 2.603 ** H2a Pass 

Subjective norm → 

Attitude 
0.483 0.057 8.517 *** H2b Pass 

Perceived behavioral 

control → Behavioral 

intention 

0.376 0.119 3.171 ** H3a Pass 

Perceived behavior 

control → Actual 

behavior 

- - - - H3b Reject 

Attitude → Perceived 

behavior control 
0.322 0.1 3.235 *** H3c Pass 

Subjective norm → 

Perceived behavior 

control 

- - - - H3d Reject 

Behavioral intention 

→ Actual behavior 
0.551 0.116 4.758 *** H4 Pass 

Public trust → 

Behavioral intention 
0.390 0.128 3.036 ** H5a Pass 

Public trust → 

Attitude 
0.467 0.075 6.238 *** H5b Pass 

Participation resource 

→ Perceived behavior 

control 

0.164 0.058 2.816 ** H6a Pass 

Participation resource 

→ Behavioral 

intention 

0.554 0.082 6.757 *** H6b Pass 

Participation resource 

→ Actual behavior 
- - - - H6c Reject 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. 
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The influencing factor model of the public's participation in collaborative governance by using 

the GH was finally obtained (see Fig. 2). 

 

Figure 2. Modified research model 

 

 

7. DISCUSSION 

7.1 The influence path of the public to use the GH to participate in collaborative governance 

According to the results of path analysis, attitude, subjective norm and perceived behavioral 

control had positive impacts on the public's intention, while participation intention positively led to 

actual behavior. The above variable relationships have been verified by relevant studies in the fields 

of public e-participation and e-government adoption (Xia et al., 2020; Jugert et al., 2013).  

The public's trust in the GH was one of the influencing factors of behavioral intention. For the 

public, as an information channel to interact with the public sector, the GH should meet their needs 

for collaborative governance such as decision-making advice, complaint feedback and cooperative 

production. In the process of use, service effectiveness first determines the perceived usefulness to 

the public (O’Brien, 2016). At the same time, the users' privacy protection is also directly related to 

the public trust, and affects the public's repeated use or recommendation willingness. 

The intention of the public to use the hotline to participate in collaborative governance was 

also significantly affected by the participation resources. First of all, when individuals have the 

basic e-participation skills, or experience in e-participation, we can believe the public has a certain 

technology involved in resources (Kusumarani & Zo, 2019). Secondly, in addition to telephone 

hotline, common e-participation channels include government WeChat, Weibo, public service 

website and so on. Due to the advantages of low technical threshold, high social visibility, flexible 

interaction, the GH as a collaborative governance channel has a relatively low substitutivity.  



64 

 

In terms of the public's attitude, both subjective norms and the public trust had a significant 

positive impact on it. As a group to its influential ever call the hotline in order to realize the 

feedback submission, complaints, cooperative production, etc., or the mainstream media publicizes 

the collaborative governance function of the hotline, the public will be affected by the social 

pressure, causing positive attitude towards the participation behavior. At the same time, the 

behavioral attitude has an influence on the perceived behavior control of the public in the process of 

using the hotline.  

The results showed that three influence paths failed the significance test. First of all, the 

subjective norm of the public had no significant effect on the perceived behavioral control. In the 

process of using the hotline to interact with the public sector, the public mainly use the hotline's 

personal experience and e-participation skills as reference to predict the difficulty level of this 

behavior; However, the publicity and guidance of others and media belong to external pressure. 

Compared with the self-perception gained by the public through practice, the former has relatively 

insufficient influence on the control of perceived behavior.  

Secondly, perceived behavioral control and participation resource did not constitute a 

significant effect on actual behavior, the reason might have the following two points: first of all, 

only when the public has a demand for collaborative governance (for example to present policy 

suggestions or dissatisfaction with public services, to seek cooperation opportunities, etc.), they are 

more likely to regard using hotline to interact with the government as a necessary behavior, thus 

having intention to collaborative behavior.  

Besides, in this study, several collaborative governance behaviors were combined into the 

variable of "actual behavior". The comprehensiveness of this variable might cause insufficient 

discussion on the path relationship between behavior and other influencing factors, thus leading to 

insignificant results (Tang et al., 2020). 

7.2 Suggestions on promoting the use of GH by the public to participate in collaborative 

governance 

In order to improve the social awareness and recognition of the GH and its public participation 

function, the public sector should adopt multi-channel integrated publicity and targeted community 

promotion. The traditional telephone hotline can be linked with new media channels such as 

government websites, WeChat, Weibo and official short video platforms to expand the scope of 

publicity. At the same time, taking the social affairs in one's own community as a publicity case, the 

public can be more motivated to use the GH to participate in collaborative governance (O’Brien, 

2016). Moreover, local government can protect users' privacy while optimizing the service quality 

of the hotline, and improve the convenience of the public to use the hotline to participate in 

governance by collaboration of multi-department.  

To promote the e-participation function and basic use process of the GH, the combination of 

online and offline publicity and guidance can be carried out in the form of easy-to-understand 

pictures, videos and other forms (Faulkner et al., 2019). Among various public e-participation 

channels, the GH system has a relatively low technical threshold, a wide range of audiences, and 

more potential for promotion. In the future, it can be upgraded from non-emergency hotline to 

emergency hotline. On the other hand, the GH can serve as an intermediary between traditional 

offline services and new intelligent services. According to the big data, the government can 
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incorporate the common service demands of the elderly into the GH system, with encouraging and 

guiding the elderly to put forward suggestions and obtain services by using the hotline.  

From the perspective of development orientation, the future construction of government 

service hotline should pay more attention to the demand side. To be specific, it gradually change 

from the one-way consultation of citizens to the two-way interaction between the government and 

citizens, and constantly improve the level and awareness of citizens using the hotline to participate 

in urban governance. The government should optimize internal management processes and improve 

service and governance based on public demands. As for citizens, they are the masters of the city 

and should actively participate in urban governance, from passively receiving services to actively 

participating in governance, finding and raising problems at any time. In addition, the construction 

of hotline system should be shifted from the perspective of departments to the perspective of users, 

with the convenience of users as the starting point, people-oriented optimization of service delivery, 

and practical improvement of service quality. 

In order to improve the capacity of demand-side participation, the future government should 

also include multiple subjects in the utilization of hotline data through whole-process management. 

Through the analysis of hotline data, we can detect the small changes of cities, and provide data 

support for the government to formulate urban governance policies and distinguish policy priorities. 

NYC 311 has extensive experience in data utilization. For example, the 311 system has linked its 

hotline data to NYC Open Data, which opens the data to the public for data exploitation subjects to 

analyze and utilize hotline data. For China, a considerable number of cities have launched 

government data open platform. In the future practice, hotline data should be gradually included in 

the scope of government data opening, so as to facilitate data utilization subjects to analyze urban 

pain points and put forward feasible solutions. 

 

7.3 The role of GH in the prevention and control of the coronavirus disease (COVID-19) 

Since the outbreak of COVID-19, as an important information channel between the public and 

the government, the GH becomes one of the key tools for disseminating and collecting epidemic 

information (Song, Choi & Ko, 2020). Public health crises often bring about a large number of 

social governance problems, and the frequency and intention of the public to use the hotline will 

also increase at any time (Arendt, Markiewitz, Mestas & Scherr, 2020). Take the 12345 system in 

Guangzhou, China as an example, the number of manual calls connected to the hotline from 

January to June 2020 increased by 13% compared to the same period last year. During this period, 

the Internet channel service volume of the hotline system in Guangzhou reached 2.95 million times, 

up 461% year on year (Ma & Li, 2020). It should be noted that the questionnaire survey in this 

study was conducted in February 2021, so the questionnaire data and test results reflected the 

public's intention to use the GH for collaborative governance in the context of COVID-19. 

Compared with the normal situation, the public's intention and actual frequency of using the GH in 

this research period might be higher. 

During the COVID-19 period, the GH has also added the function of discovering clues of the 

epidemic so that citizens can independently report information through this channel. The big data 

analysis department can make in-depth analysis of the public's needs by using the work orders of 

the hotline, providing an important basis for the government's response to the epidemic. For 
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example, the 12345 team in Hangzhou successfully found pain points in the practice of the health 

code through the analysis of hotline data. By February 2021, it had submitted 12 suggestions for 

improvement to the research and development team, promoting the smooth solution of agent, login 

and other problems of the health code (Ma, Zheng & Zhang, 2021). 

In the future, the accuracy requirements for normal epidemic prevention and control will 

continue to increase and the big data analysis framework based on the hotline needs to be 

established. It gives chance to optimize the level of information governance and make effective use 

of social resources. How to use big data and intelligent technology to realize high-frequency work 

order processing and create diversified application scenarios will be the development direction of 

improving the ability of the GH system. 

 

8. CONCLUSION 

This study explored the influencing factors of the public's use of GH to participate in 

collaborative governance. At the theoretical level, based on the theory of planned behavior, we 

constructed the influencing factor model of the public participation through the hotline, which 

provided a theoretical framework for the follow-up research on the public's e-government adoption 

and e-participation behavior. When it came to practice, this study provided some targeted 

optimization directions for the government to improve the construction of the hotline system and 

enhance public’s e-participation, which would promote the GH system to play a greater practical 

value in the field of public service and collaborative governance. 
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