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Abstract

Nowadays, the prevailing trend in the science-society relationship is to engage with the broader public, which is beneficial for the

public, scientific institutes, scientific findings, and the legitimacy of science as a whole. This article provides a broad review of the

rapidly growing research on Open Science and identifies the gaps in the current knowledge for future research. The review

focuses on the science-society relationship, such that knowledge from this field is summarised and systematised. Insight into the

most salient topics, including science communication, public engagement with science, public cognition of science, and chal-

lenges and potential unintended consequences connected to interactions with the public are examined. The first section of the

paper focuses on science communication which involves efforts and approaches to inform the public about science by the most

effective means. The section on public engagement reviews how scientists and scientific institutions are increasingly involved in

direct interactions with the public and different groups of stakeholders tomake sciencemore open. The section focusing on public

cognition of science provides information about public knowledge, perception, and trust regarding science, which both deter-

mines and is formed by public engagement. Last, risks, ethical issues, and data issues connected to the implementation of Open

Science principles are reviewed, as there are many unintended consequences of Open Science which are examined by this current

research. In conclusion, research covering the science-society relationship is rapidly growing. However, it brings multiple

challenges as well as opportunities which are captured and discussed in a variety of existing studies. This article provides a

coherent overview of this field in order to bringmore comprehensible knowledge to scientists, scientific institutions, and outreach

professionals.
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The relationship between science and society has been

discussed with increasing frequency, and its improvement

has been the main goal of Open Science (Cribb and Sari

2010; Destro Bisol et al. 2014; Martiny et al. 2016). Open

Science is a practice aiming to make scientifically generated

knowledge and its method of production more accessible, ap-

plicable, transparent, and responsive to the needs of both sci-

entists and the public (Cribb and Sari 2010). These principles

are also shared by the Responsible Research and Innovation

(RRI) initiative, which is concerned with ethical, legal, and

social implications of research (de Saille 2015; Owen et al.

2012), but also addresses various types of actors, such as

scientists, policymakers, educators, business and industry in-

novators, and civil society (RRI Tools 2017). Therefore, com-

munication with stakeholders, opening the research process,

and engaging with the public, seems a major trend of the

science-society relationship both on the academic (Cribb and

Sari 2010; Martiny et al. 2016) and the institutional level

(European Commission 2016).

Several authors have described the importance of science

communication and public engagement (see Gregory and

Miller 1998; Kaslow 2015; Scharrer et al. 2016; Thaler and

Shiffman 2015). Specifically, Eagleman (2013) identified sev-

eral reasons why science communication and public engage-

ment with science are important. These include dissemination

as a way of thanking taxpayers, who fund most of the re-

search. Further, scientists are capable of inspiring critical
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thinking and initiate public debates within society, as well as

to correct misinformation from the media. Science is also im-

portant in improving law and public policy, in explaining what

science is and how to deal with scientific uncertainty. The

public should also know how beautiful and complicated the

scientific pursuit is, and as scientists are trained to think, write,

speak, and discuss, they should do so to educate the public

(Eagleman 2013). This field of research has been growing

extensively and different topics have emerged in the current

research on the science-society relationship, systematization

for its users in terms of scientific institutions and various

stakeholders including the public is needed.

To systematise current knowledge on the science-society

relationship, we reviewed recent literature on the relationship

between science and the public. The literature review drew on

the most recent articles and books published since 2005 that

are available in academic databases: EBSCO, Google Scholar,

and Web of Science. This review is divided into four key

topics - science communication, public engagement with sci-

ence, public cognition of science, and the challenges of Open

Science. Within each category, several subcategories could be

identified (within brackets):

1) Science communication (how the public is informed, how

people learn about science),

2) Public engagement with science (involvement in science,

citizen science, science education),

3) Public cognition of science (perception of science, trust in

science, public knowledge of science),

4) Challenges of Open Science (risks, ethical concerns,

data issues).

Science Communication - how the Public is
Informed and how People Learn
about Science

The topics of science communication and learning about science

are very close – the main distinction is a difference between

communication of science/scientific outreach and learning about

science from culture, media, and other sources. Scientific insti-

tutions have various opportunities to communicate their activities

and results. A useful list of communication methods is provided

by Domegan et al. (2010). These methods are consecutively

ordered by their popularity amongst outreach professionals in-

clude: science weeks, websites, lectures and research seminars,

open days, workshops, public talks and debates, science festivals,

teacher information, printed media, travelling exhibits and ki-

osks, teacher training, specialised media, classroom courses, sci-

ence shops, and other specific methods (Domegan et al. 2010).

The inception of modern science communication is dated

to the 1970s, but most of the authors identify predecessors of

this discipline in the nineteenth century (Knight 2006;

Topham 2009), or as a part of the Enlightenment in the eigh-

teenth century (Bensaude-Vincent and Blondel 2008; Bucchi

and Trench 2008; Orthia 2016). Bucchi and Trench (2008)

believe that the first scientific ideas were diffused amid the

Enlightenment project in the eighteenth century. Afterwards,

the intensity of science communication has fluctuated with the

attractiveness of recent discoveries, but has remained to be an

important part of science until the present (Bucchi and Trench

2008). With the differentiation and specialization of social

systems (Parsons 1951), science communication has become

a fully institutional scientific discipline (Bucchi and Trench

2008; Guenther and Joubert 2017). Nowadays, science com-

munication has been increasingly emphasised due to an in-

creased importance of scientific knowledge in other areas of

human pursuits, which is a process labelled as the shift to-

wards a ‘knowledge society’ (Abelson et al. 2003).

Despite the changing context, some main issues remained

throughout the whole history of science communication,

which include how to be effective, understandable, and accu-

rate (Exley et al. 2015; Shea 2015). The effectiveness of sci-

ence communication is an important topic, since it is pre-

sumed that science communication can change attitudes to-

wards science (Bromme and Goldman 2014), increase interest

in science (Logan and Skamp 2008; Retzbach and Maier

2015), and heighten science literacy (Tatalovic 2009; Thaler

and Shiffman 2015; Treise and Weigold 2002), which con-

cerns the understanding of basic scientific facts, methods,

and the societal impacts of science (Bauer et al. 2007;

Entradas 2015; Miller 1998).

However, despite the growing support of science commu-

nication and awareness of this goal amongst scientists (Bucchi

and Trench 2008; Destro Bisol et al. 2014; Guenther and

Joubert 2017), public scientific literacy and interest in science

tend to be stable over time (Bauer et al. 2012; Eurobarometer

2013; Impey et al. 2011). There seems to be a gap in the efforts

in science communication and its impact on the public, at least

according to the empirical evidence. Some studies indicate an

insufficient level of information provided to the general public

(Domegan et al. 2010; Exley et al. 2015; Post 2016). For

instance, the number of respondents who felt poorly informed

about new scientific discoveries significantly outnumbered

those well informed throughout the period 1989–2005

(Bauer et al. 2012). Therefore, further research on identifying

the gaps in the communication of science and the implemen-

tation steps that can be most effective, is needed.

The effectiveness of science communication through vari-

ous media closely relates to the specific forms and practices of

communication, but also the factors and preferences of the

recipients. Prior research already showed that utilised chan-

nels, and consequentially also the effectiveness of information

transition differ by individual characteristics, such as educa-

tion (Chang et al. 2017), gender, age (Lehmkuhl et al. 2016),
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and religiosity (Scheufele et al. 2009). Other studies illustrate

that popular media not only transmit information about sci-

ence, but also provide scientific education (Allgaier 2012; Szu

et al. 2016), narrow the knowledge gap in society (Chang et al.

2017), and create various types of science perceptions and

interpretations (Lörcher and Taddicken 2017).

With regard to diverse forms of communication, the edu-

cational process and personal communication remain the im-

portant sources of information about science. Apart from that,

the general public receives the vast majority of its science-

related information from mass media (Chang et al. 2017;

Maier et al. 2014; Schäfer 2011). According to Chang and

colleagues (Chang et al. 2017), the most used channels of

informing about science in descending order are: television,

online newspaper, traditional newspaper, and social media.

Apart from the communication made directly by scientists,

the information is produced by journalists, but also amateurs

(Morcillo et al. 2016; Schäfer 2011; Treise andWeigold 2002;

Welbourne and Grant 2016). In addition, some more interac-

tive forms of science communication have come in use as

well, including science festivals (Bultitude 2014), science

parties (Koolstra 2008), science cafés (Dijkstra 2017; Navid

and Einsiedel 2012), social marketing techniques (Domegan

et al. 2010), and stand-up comedies (Pinto et al. 2015), al-

though these methods are more often conceptualised as forms

of public engagement rather than science communication.

Nevertheless, it is important to note that science communica-

tion and public engagement with science (which we discuss in

the next section) are hard to distinguish properly, as the latter

developed from the former. Additionally, the introduction of

new communication technologies over the recent years

brought many effective forms of communication with the pub-

lic, such as blogs (Ranger and Bultitude 2016), YouTube

channels (Allgaier 2012; Welbourne and Grant 2016), web-

cam remote views (Ehrenfreund et al. 2010), usage of online

social networking sites, and other forms of computer-

mediated communication (Grand et al. 2016).

Public Engagement with Science, its Forms,
and Consequences

Public engagement with science is a broad set of techniques

for transmitting the knowledge and improving the science-

public relationship (Dijkstra 2017; Ehrenfreund et al. 2010).

Examples of the techniques are science cafés, science shops,

deliberative workshops, needs surveys, focus groups, and

many others (Engage2020 2015). To better understand its

forms and functions, public engagement is further divided into

two topics: science education and involvement/engagement in

science in its narrower form. In general, the techniques and

activities of public engagement evolved from science commu-

nication (Gemen et al. 2015), as the preferred model of science

communication seems to be an interactive process (Cribb and

Sari 2010; Gregory and Miller 1998) closer to a dialogue than

to one-way mass communication (Mizumachi et al. 2011;

Schäfer 2009). In this process, the information transmission

is strongly interconnected with increasing science literacy and

engagement of the public.

The area of science education is highly relevant, as learning

is an integral part of every form of science communication

(Bucchi and Trench 2008; Thaler and Shiffman 2015) or pub-

lic engagement initiative (Dijkstra 2017; Jennett et al. 2016;

Roger and Klistorner 2016). In this area, the shift from one-

way science communication to interactive public engagement

is also connected to the abandonment of the deficit model

(Bauer et al. 2007; Besley and Tanner 2011; Logan 2001).

The deficit model proposes that increasing public knowledge

about science would lead to greater enthusiasm for science.

However, its perspective disqualified the public from having

relevant opinions. In response, more recent efforts shifted

from the model excluding laypeople to the model stressing

the dialogue and public participation (European Commission

2009; Gemen et al. 2015), which is strongly connected to

abandoning a deficit perspective in favour of a contextual

perspective (Besley and Tanner 2011; Entradas 2015). To

sum up, a more informed and more involved public should

form a ‘knowledge society’ (Abelson et al. 2003; Science and

Technology Advisory Council 2013).

Communication in the media is one of the most important

tools for the improvement of science education of the general

public (Maier et al. 2014; Szu et al. 2016). However, science

education also serves as a prerequisite for effective communi-

cat ion. The disseminated information cannot be

oversimplified, and thus some prior knowledge of the topic

is usually necessary for proper understanding (Dunwoody

2008; Shea 2015). Although the complexity of the message

challenges understanding by a layperson (Bromme and

Goldman 2014), a major simplification of the content in sci-

ence communication would create distorted perceptions of

both the content and science itself (Post 2016; Scharrer et al.

2016). The pre-understanding is gained via the educational

process (Kuhn et al. 2017; McDermott and Kuhn 2012), or

informal learning (Jennett et al. 2016; Maier et al. 2014).

Learning by more traditional methods has its merit (Kuhn

et al. 2017; Turney 2008), though using creative means – i.e.

pictures, diagrams, charts (McDermott and Kuhn 2012), or

even comics (Tatalovic 2009) – to describe science seems

even more effective.

The area of public involvement in science is also broad, but

we can distinguish its three forms: (i) informal discussions

with scientists, (ii) decision-making about funding of science,

and (iii) participation in citizen science projects. First, infor-

mal discussions include science festivals (Bultitude et al.

2011) and science cafés (Dijkstra 2017). Second, events

concerning science financing can be divided into standard
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funding policy decisions (Rowe et al. 2010), participatory

budgeting (Medvecky and Macknight 2017), and civic

crowdfunding. Civic crowdfunding contains not only a selec-

tion of appropriate research projects for financing, but also

funding itself made by the public (Stiver et al. 2015). Last,

citizen science projects are hard to categorise, since they are

all based on the common feature of public participation in

scientific research (Riesch et al. 2013). In general, citizen sci-

ence involves the public in a large number of projects, for

example by providing an opportunity to help with data collec-

tion and data processing, or to participate in decision-making

regarding the research process (Bonney et al. 2016). All these

types of involvement do not focus only on the general public,

but various types of stakeholders including citizen organiza-

tions and politicians (Alender 2016; Prpic 2011).

Public involvement projects do not only aim to educate, but

also to increase interest in science, and to interact with diverse

audiences (Bultitude 2014; Jensen and Buckley 2014). These

factors and other goals of public involvement in science are in

line with a shift from informing the public, towards public

engagement in discussions, procedures, and governance in

the area of Open Science and elsewhere (Abelson et al.

2003; European Commission 2009; Gemen et al. 2015).

Bultitude (2014) with Jensen and Buckley (2014) illustrate

the usefulness of science festivals as one technique of public

involvement for arranging informal communication and mak-

ing science more engaging. Citizen science projects also

proved to be beneficial, especially for gaining new knowledge

(Bonney et al. 2016; Land-Zandstra et al. 2016; Masters et al.

2016), producing new findings by non-scientists themselves

(Alender 2016; Stodden 2010), promoting a dialogue amongst

citizens and science (Del Savio et al. 2016; Dickerson-Lange

et al. 2016; Roger and Klistorner 2016), and giving the agency

to citizens (Del Savio et al. 2016).

Though public engagement has many merits, there still

prevail many barriers in its wider implementation. For in-

stance, despite the recent efforts of the European

Commission (2009), the diffusion of public engagement ac-

tivities is not widely present across the European Union, as

these activities face many barriers (Gemen et al. 2015;

Neresini and Bucchi 2011) ‘linked both to participation fa-

tigue, and structural and organisational hurdles to implement

a legitimate participatory design in policy making’ (Gemen

et al. 2015, p. 63). Furthermore, it should be noted that the

tendency for being engaged depends on the family back-

ground, education, socio-economic position, age, gender,

and ethnicity (Bultitude et al. 2011; Jensen and Buckley

2014; von Roten and Moeschler 2007). Therefore, the poten-

tial to develop public engagement with science varies across

countries, since these factors also differ on the country level.

Moreover, countries with very little tradition of public discus-

sions on science and technology (Felt and Fochler 2008) need

more time and effort to institutionalise these activities. An

example of countries with a weak tradition of public discus-

sions is Austria, in which public engagement with science is

welcomed on an abstract level, while the public sees most of

the particular forms of participation as controversial (Felt and

Fochler 2008). Therefore, the context-sensitivity is important

in this matter, though many issues connected to public en-

gagement with science are shared across European countries

(Gemen et al. 2015; Neresini and Bucchi 2011).

Public Cognition of Science – Perception,
Trust, and Knowledge

Public cognition of science denotes everything the public

knows and thinks about science, while the previous topics

focused on the processes of formatting knowledge and atti-

tudes. Public cognition encompasses public perception of sci-

ence and attitudes towards science, the topic of trust in sci-

ence, and public knowledge overlapping with public under-

standing of science. These three dimensions – which are fur-

ther labelled as the perception of science, trust in science, and

public knowledge – are distinctive, but still related, as they

reflect some ideas and information that citizens possess.

Public perception of science is a very diverse field of re-

search, even when defined narrowly. Prior research focused

on perceptions of science across diverse contexts (science in

school, work in science, science outside school; see Kind et al.

2010) and both generic and specific topics (science in general,

nuclear power, genetic medicine, genetically-modified food,

environmental science, etc.; Allum et al. 2008; Kind et al.

2010). Some studies also addressed the perception of science

communication itself (Dijkstra and Gutteling 2012) or the

perception of science by students as potential scientists which

might thereby impact the future development of science

(Impey et al. 2011; Osborne et al. 2003).

Trust in sources of scientific information is rooted in, but

not determined by, general trust, and affects processing of

information about science (Brewer and Ley 2013). Trust in

science is a multidimensional concept, which can be oriented

towards diverse actors or areas, such as scientists themselves,

and also scientists from different fields, scientific institutions,

utilised methodology, or presented findings. Although the

trust in scientists and university professors is amongst the

highest compared to other professions and organizations

(Luján and Todt 2007), and it has increased in many

European countries (Evans 2014), its less than stable level is

a serious issue threatening the legitimacy of science in the

context of more sceptical knowledge societies (Brewer and

Ley 2013; Inglehart 1990). Brewer and Ley (2013) found that

public trust in some sources of scientific information (e.g.

newspaper and television news) is considerably lower than

trust in more specialised sources of information, such as sci-

ence magazines and science television. These findings make
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trust in science an important topic in designing specific com-

munication strategies, which should provide information in

precise, as well as, comprehensive and credible ways.

Public knowledge of science has been a part of the deficit

model regarding the public and is also known as science liter-

acy (Allum et al. 2008). Hence, public knowledge of science

has been formerly studied as objective knowledge worth im-

proving, while more recent research focuses especially on the

link of science literacy with perception of science and trust in

science (Allum et al. 2008; Cook et al. 2011; Impey et al.

2011). A meta-analysis of 193 nationally representative sur-

veys has shown that science literacy has a weak, but positive

association with attitudes towards science (Allum et al. 2008).

Increasing science literacy is one of the aims of Open Science,

as it leads to more informed discussion, knowledge-based

decision-making, and democratic science beneficial for both

scientists and the public (Entradas 2015).

Although a greater focus is put on public engagement and

science communication, the topic of public cognition is

important as well. As Luján and Todt (2007) argue, public

concerns related to the undesired effects of science and tech-

nology are evident in the context of the European Union. This

is not surprising, since many European countries are labelled

as post-industrial, and especially post-industrial countries are

characterised by having more sceptical citizens examining

scientific findings themselves (Allum et al. 2008; Inglehart

1990). Consequently, this factor leads to less stable levels of

trust and attitudes towards science, even though they can be

high for some contexts and institutions, which threatens the

legitimacy of science as an institution (Brewer and Ley 2013;

Eagleman 2013). Bauer and colleagues (Bauer et al. 2007)

believe that public participation in science is a way to rebuild

public trust. Thus, the improved perception of science should

be one of the aims of every public engagement or science

communication activity.

Challenges of Open Science – Risks, Ethical
Concerns, and Data Issues

The final part reviews challenges related to Open Science.

While the previous sections introduced some concerns related

to the perception of science, this section focuses on challenges

and concerns that specifically address Open Science. These

need to be reviewed to get a better grasp of both the benefits

and drawbacks of Open Science, which also need to be con-

sidered in its implementation and evaluation. Specifically, we

will review three salient challenges associated with Open

Science: risks, ethical concerns, and data issues.

Implementation of Open Science does not only bring ben-

efits in the form of more effective science production and

democratization of the whole process (Eagleman 2013;

Watson 2015), but also related risks (Ahram et al. 2013;

Master et al. 2013). These risks should not be confused with

barriers, such as lack of awareness (Grigorov 2014), closed

disciplinary research culture, settings of scientific institutions

(Friesike et al. 2015), and funding procedures supporting

privatised production of findings (Majumder et al. 2016;

Watson 2015).

The risks related to Open Science implementation can be

defined as potentially harmful consequences of Open Science

and in many cases involve possible risks for research partici-

pants, scientists, and funders. Some most common examples

are lost authorship, misuse of personal data by scientific insti-

tutions or third parties, disruption of privacy, and data utiliza-

tion for harmful or ethically/religiously unacceptable research

(Ahram et al. 2013; Capocasa et al. 2016; Friesike et al. 2015;

Joly et al. 2015). The risks of Open Science are obviously

interconnected with ethical concerns. Ethical issues, as well

as perceived risks, are most often connected to research

collecting highly sensitive data, such as biomedical and geno-

mic research (Capocasa et al. 2016; Joly et al. 2015). Another

segment of research on ethical issues examines how this topic

is addressed in science communication in order to inform the

public in a proper way (Hendriks et al. 2016; Post 2016). Prior

research in this area emphasises two common concerns. First,

although ethics committees usually need to approve research

on ethically controversial topics, these committees and their

rules depend strongly on legislation, and various approaches

towards data sharing and confidentiality may complicate

accessing comparable forms of Open Science across countries

(Capocasa et al. 2016). Second, ethically controversial re-

search has a deteriorating effect on science in reducing will-

ingness to participate in research and to trust in science gen-

erally (Ahram et al. 2013; Hendriks et al. 2016; Majumder

et al. 2016). Thus, the topic of ethical issues, their communi-

cation and public perceptions need to be studied further, as it

shapes both the credibility and effectiveness of science.

The topic of data issues in Open Science is connected to

risks through potential data misuse (Joly et al. 2015) and to

ethical issues through questions of privacy and confidentiality

(Majumder et al. 2016). Moreover, the importance of Open

Data – the frequently discussed topic, in which potential con-

sequences for society are not adequately reflected – for sci-

ence efficiency, reproducibility, and credibility are also elabo-

rated in terms of whether these three aims should be fulfilled.

These doubts are based on potential risks of open data for

scientists and research participants including data misuse,

ownership, and additional costs (Bull et al. 2015; Destro

Bisol et al. 2014). Especially the principle of effectiveness of

scientific research and the potential of improving the science-

society relationship for an increase or decrease of effective-

ness are discussed broadly (Bull et al. 2015; Eagleman 2013;

Watson 2015). The principle of Open Data suffers from the

same barriers as Open Science itself, namely the lack of

awareness, missing institutional motivation, missing

250 Soc (2019) 56:246–255



knowledge of the right procedures, and funding issues (Destro

Bisol et al. 2014; Grand et al. 2016). Hence, further initiatives

should aim for a shift within scientific institutions towards

more open, interactive, and responsible actors and simulta-

neous reflection of its potential drawbacks.

Conclusions and Discussion

This article provides an overview of current knowledge in the

area of Open Science and its relationship to the public and

identifies the opportunities for future research. Our review of

recent literature on the relationship between science and soci-

ety identified and depicted four main interrelated topics stud-

ied in this area. First, the field of science communication ex-

amines the methods of informing the public about the science

(by traditional or innovative means), ways of informing the

public about engagement events, and methods of addressing

different types of citizens by the most effective means.

Second, public engagement with science, which is currently

an expanding area overlapping with scientific communication,

comprises also different techniques and events for the active

involvement of the public in the scientific process and dissem-

ination. Public engagement comprises interactions between

scientists and non-scientists as well as the participation of

laypeople in various stages of the scientific project. Third,

the research on public cognition of science provides in-

formation about public knowledge and perceptions of sci-

ence (including trust in science), which both determine

and are being formed by public engagement. Finally, the

implementation of Open Science principles has many

challenges, which are examined by research on the topics

of risks, ethical concerns, and data issues.

Despite the extensive knowledge related to the Open

Science, we want to highlight several gaps and questions,

which should be addressed in further research. First, acknowl-

edging the importance of establishing and sustaining effective

communication with the public, future studies should focus on

studying and developing new ways of informing and engag-

ing the public (Ehrenfreund et al. 2010). Specifically, they

should explore preferences in science communication in dif-

ferent target groups, which is a particularly understudied topic.

While many existing surveys asked for common ways of re-

ceiving information about science, no study inquired personal

preferences in acquiring this information. The need of such

research is also supported by the fact that used means of com-

munication are not identical to preferred means, as the used

means depend strongly on the actual accessibility of particular

means (Gelmez Burakgazi and Yildirim 2014). This paper

argues that the identification of preferred means of science

communication can increase the volume of received informa-

tion and make the communication more effective. Moreover,

improvement of science communication is believed to

approach and involve also people uninterested in science

(Kawamoto et al. 2013). Thus, it is important to optimise the

methods of science communication to increase its effectivity,

as it can be beneficial in several ways.

Second, various proposals addressed the aim to increase

the overall levels of the public engagement. However, less

pronounced is the issue that science should not only aim for

a higher number of individuals being engaged, but also to

involve different types of actors in order to be really open to

diverse segments of the public, and, in essence, be more dem-

ocratic (Eagleman 2013; Entradas 2015). In order to achieve

this, particular motivations and effectivity of various incen-

tives for an involvement of different groups of the public,

especially those who tend to be less or not at all engaged,

should be examined more deeply. At the same time, it is im-

portant to reflect culture-specific barriers of public engage-

ment and generally the limits of this endeavour for each soci-

ety and individual (Felt and Fochler 2008) and accordingly

adjust the possibilities of participatory activities.

Third, the topic of trust in science illustrates that the four

areas examined by this paper are not separated, but associated

in a complex manner. Specifically, trust in science shapes

utilised channels, as well as frequency of receiving informa-

tion about science, while, concurrently, this communication

affects trust and attitudes towards science (Retzbach and

Maier 2015; Takahashi and Tandoc Jr 2016). The same ap-

plies for the more interactive forms of scientific communica-

tion – public engagement in science (Muñoz et al. 2012;

Retzbach and Otto 2016). Moreover, it should be noted that

trust in science may change in quantity as well as in quality

amid the knowledge society (Brewer and Ley 2013; Inglehart

1990). Since trust is a multidimensional phenomenon, we

should be more aware and attentive towards diverse aspects

related to trust – and distrust – amongst the public. As the

public is getting more knowledgeable about many areas of

society including science, this goes hand-in-hand with a nec-

essary level of scepticism and desire to participate in impor-

tant decisions. Thus, future research should aim to examine

these aspects accordingly.

Finally, if we consider that increasing knowledge may in-

crease scepticism amongst the public, it should be also ac-

knowledged that this process, which is usually seen as bene-

ficial within Open Science initiatives, can also be associated

with several challenges to Open Science. Amongst these chal-

lenges is higher concern regarding ethical issues or hesitation

over providing any data for scientific purposes leading to low-

er trust in science (Ahram et al. 2013; Hendriks et al. 2016). In

this manner, Open Science and the efforts to achieve a more

informed public may extend some concerns related to science

caused by higher reflectivity and engagement of the public.

This is an important aspect of Open Science, which needs to

be stressed and further elaborated in Open Science efforts.

Nevertheless, this concern should not be considered a barrier
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which limits the efforts of Open Science, but as an aspect

which needs to be dealt with care. It should also be stressed

that knowledgeable actors make more informed decisions,

which is a goal of scientific research, and thus the improve-

ment of public knowledge of science and its specifics in the

context of a knowledge society need to be both further studied

and better developed in applied research.

To conclude, our review provides deep insight into key

topics related to Open Science. However, it also sheds

some light on gaps and challenges within current research

and gives some guidance to future studies to help fill the

gaps identified within Open Science research. Amongst

others, new ways of informing and engaging the public

should be developed, and preferences in science commu-

nication within different target groups should be explored.

Further, the topics of ethical issues, their communication,

and public perceptions need to be studied, while further

initiatives should aim for a shift within scientific institu-

tions towards more open, interactive, and responsible ac-

tors and simultaneous reflection of its potential drawbacks.
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