
Research Insights

Science Communication Quality

Objectives and Approach

Science communication via the Internet and social media 
has been associated with a number of opportunities; for 
instance, online communication has been said to lower the 
hurdles for scientists‘ public engagement (Jünger & Fähn-
rich, 2020). Moreover, with the developments around open 
access and open science, scientific knowledge has become 
more accessible to those outside science. In contrast, recent 
debates around ‘fake news’, misinformation, science deni-
al or the so-called ’infodemic’ in the context of COVID-19 
indicate the threats and challenges that the digital media 
environment poses for public communication in general 
and science communication in particular. It goes without 
saying that these developments are not without conse-
quences for the quality of public science communication 
(Peters, 2012). Previous research on science journalism has 
focused on standards to assess quality and has developed 
quality frameworks (e.g., Bachmann et al., 2021; Rögener 

& Wormer, 2017). Moroever, professional science communi-
cation has dealt with ethics and related criteria in science 
communication (Medvecky & Leach, 2017), and Dudo and 
Besley (2016) indicated that scientists must follow scientific 
quality control criteria when undertaking public engage-
ment. However, with the tremendous changes to science 
communication in the digital media environment, the appli-
cablity of these frameworks needs to be scrutinised. Against 
this backdrop, the maintenance of science communication 
quality has become of central concern, and reflecting upon 
this quality is of vital importance. Our research investigated 
how ‘good’ science communication could be conceptual-
ised in the digital science communication ecosystem. We 
investigated which standards should be applied to assess 
the quality of science communication and whether there 
are different standards for different online science commu-
nication. Finally, we investigated how quality standards of 
science communication can be promoted in an increasingly 
complex digital media environment.
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Question in focus 

How can science communication quality be assessed in 
the complex digital media environment? 

Empirical approach
• Delphi study with 32 international and interdisciplin-

ary science communication researchers, two waves of
consecutive surveys

• Workshops with science communication practitioners
in seven European countries

Core findings
• Quality criteria for science communication online can be distinguished into five main categories: content, 

presentation, procedural, technical and context criteria.
• Quality assessment is regarded as highly context dependent; criteria relating to ‘new’ settings and actors in

science communication especially challenge traditional quality assessments. 
• Experts agree that promoting science communication quality is important. Education, reflection and raising

awareness within the science communication community are considered the most important approaches, and
combining different interventions seems most appropriate.

Future directions
• Develop and foster approaches to promote and enhance science communication quality
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To address these questions, we conducted a Delphi study 
with 31 science communication scholars. The Delphi meth-
od is an approach that allows a group of experts to deal 
effectively with a complex problem in the context of an 
iterative and anonymous process (Linstone & Turoff, 1975; 
Niederberger & Renn, 2019). Participating experts repre-
sented 17 different national perspectives: Austria, Australia, 
Brazil, Denmark, Estonia, Germany, Ireland, Israel, Italy, Japan, 
the Netherlands, New Zealand, Norway, the UK, the USA, 
South Africa and Switzerland. Scholars were full or associ-
ate professors (63% for Wave 2), meaning that junior schol-
ars were less well-represented. Experts had a background 
in communication science, STS (Science and Technology 
Studies), media studies, political science, psychology and 
other fields. To deal with the questions of focus, the Delphi 
study was conducted in two survey waves. In addition, we 
presented our data to science communcation professionals 
in seven European countries to reflect upon the findings 
and discuss implications for practice.

Quality complexity

Our first approach was to ask experts for criteria that they 
would associate with science communication quality in 
a digital media environment. Overall, experts’ responses 
resulted in a comprehensive list of criteria that can be 
grouped into five categories. 

(1) Content criteria refer to characteristics of the infor-
mation per se. These encompass aspects such as accuracy, 
objectivity, relevance, the presentation of multiple perspec-
tives, completeness, truthfulness and credibility – criteria 
known from (science) journalism and science itself. In 
addition, aspects such as the legitimacy and reputation of 
sources fall into this category and might be associated with 
strategic communication. 

(2) Presentation criteria refer to how information is ex-
changed and which modes of interaction are applied. In 
this regard, quality criteria include transparency (of authors, 
sources, backgrounds) and language characteristics, such 
as readability and comprehensibility. In addition, criteria 
include reading appeal and whether online science com-
munication is engaging. 

(3) These criteria show several overlaps with a group of cri-
teria that we denominate as procedural criteria, which refer 
to aspects relating to goals and audience orientation and 

thus align with effectiveness. These criteria seem to apply 
more strongly in online contexts and can thus be consid-
ered increasingly important in the context of the digital 
media environment.

(4) In addition, technical quality criteria are considered to 
have a large impact on quality. In this category, the adop-
tion of specific platform criteria (e.g., regarding different 
standards, such as the lengths and tone of posts on social 
media platforms) and interactivity are associated with qual-
ity. Moreover, overall characteristics of online communica-
tion, such as the level of hybridity and media convergence 
(e.g., through links), are indicated. 
 
(5) Finally, context criteria form a meta category that deals 
with the institutional and moral framework of science com-
munication online. 

As the list of criteria derived from the Delphi survey was 
comprehensive, complex and difficult to apply in practice, 
we asked the experts to indicate which criteria they consid-
ered the most important to evaluate quality in science com-
munication online at a general level. Responses included 
the following 14 criteria. 

Table 1: Overview of meta-criteria of science communication quality 
online derived from the Delphi study.

Science Communication Quality
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Quality in context

Some experts argued that context is so important that 
overall science communication quality criteria cannot be 
defined. This is in line with previous literature that has 
pointed to a huge variety of definitions, the relativity and 
dynamics of the concept and related difficulties assessing 
and evaluating communication quality (Lacy & Rosenstiel, 
2015). There is agreement that quality cannot be assessed 
objectively but is dependent on the expectations of cer-
tain actors (journalists, scientists, bloggers, users). Previous 
research has examined public communication quality from 
different sides. From a demand perspective, the focus is 
on the interaction between the needs and requirements of 
media users and the media content (Dohle, 2017; Prochazka 
et al., 2014; Urban & Schweiger, 2014). From a production 
perspective, those who produce media content specify and 
apply characteristics that are associated with high or low 
quality (Gertler, 2013). From both perspectives, however, 
quality is a ‘matter of degree. It is not as simple as having or 

not having quality’ (Lacy & Rosenstiel, 2015, p. 11). In a digi-
tal context, content is ‘created by users from different back-
grounds, for different domains and consumed by users with 
different requirements’ (Chai et al., 2009, p. 791). Against 
this backdrop, we aimed to explore quality requirements for 
different situational settings in which science communica-
tion occurs and asked experts to compare these with regard 
to quality criteria. We proposed the following settings:
A.	 A news section on a university website presenting 		
	 the latest research from their organisation,
B.	 A scholar’s Twitter thread commenting on policy 	  	
	 issues by referring to the latest evidence,
C.	 A governmental campaign on different social me-		
	 dia sites referring to public health issues,
D.	 A blog by environmental activists citing scientific 		
	 studies to strengthen their argument,
E.	 An influencer’s post on Instagram presenting spec-		
	 tacular scientific experiments and
F.	 A podcast provided by the science section of a 		
	 leading daily newspaper.

Science Communication Quality

Figure 1: Approaches to conveying, promoting and/or securing quality criteria for science communication online (statements from participants of the delphi study)
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Although many participants compared the settings and 
hinted at differences in the quality assessments of different 
situations, it was obviously difficult for experts to eliminate 
criteria. Regarding the (ir)relevance of the given criteria 
in different situational settings, it was argued that it was 
rather a ‘matter of relative importance of different criteria 
in different settings, than a case of some not applying. They 
all apply, to a greater or lesser extent’ (w2, P2)1.
 
Table 1 displays a summary of the responses and lists those 
criteria that were considered especially relevant for the giv-
en situation. This does not mean that other criteria might 
not apply, but we attempted to mark differences between 
different science communication settings. Highlighting 
these differences might be relevant for different stakehold-
er groups, including science communication trainers, pol-
icymakers or lay communicators. It is striking that experts 
chose those situational settings that they were probably 
most familiar with: a university website, a scholar’s thread 
on twitter and a newspaper podcast. The government 
campaign setting was chosen less but still considered. The 
situational settings of Instagram posts and environmental-
ists’ blogs were not discussed. This is unfortunate, as these 
examples differ most from the ‘old’ and analogue science 
communication world and thus would have been especially 
interesting to compare. 

Quo vadis? Promoting science commu-
nication quality in the future

Discussing online science communication quality criteria 
is closely connected to questions of how these criteria 
could be transformed into quality standards. Against this 
backdrop, we asked how experts would convey, promote 
or even secure the quality criteria that they considered 
most important. Different arguments could be located on 
a continuum with direct intervention to secure the quality 
of science communciation (e.g., fact checking, collaboration 
with/regulation of platforms) on one end and self-regula-
tion (e.g., quality standards should be conveyed and pro-
moted as reflective tools and not as deterministic tools) on 
the other, with incentivisation (the best we can hope for is 
to foster a culture in which we can discuss openly and con-
structively criticize outputs with one another) in between 
the extremes. Another distinction can be made between 

formal and informal approaches. Figure 1 shows the range 
of possible approaches.

The study results thus offer starting points for the promo-
tion of science communication quality standards in the dig-
ital science commnunication environment. For the experts 
participating in our Delphi study, combining different inter-
ventions seemed most appropriate. Overall, experts agreed 
on the need for education but also for reflection and raising 
awareness within the science communication community. 
In this regard, strengthening the collaboration between sci-
entists and practitioners to evaluate the quality discourse 
was also considered an important approach. Moreover, we 
are convinced that reflecting upon science communication 
training is an important step and thus we encourage you to 
engage your students to contribute to this challenge.
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