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Experts’ and laypersons’ evaluation of scientific conflict

Abstract

This study used eye-tracking and cued-retrospective thinking aloud to examine how laypersons,
as compared to experts in the domain of nanosafety, read an online article containing conflicting scientific
information and considered source information provided within the article. A sample of 21 laypersons and
20 experts was presented with a mock-up online article discussing whether nanoparticles emitted from
laser printers are a potential health risk. Results showed that experts allocated more visual attention to and
reflected more on source information provided in the article and attributed the scientific conflict to a
greater extent to differences in sources’ competence than laypersons.
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Experts’ and laypersons’ evaluation of scientific conflict

Introduction
With the growing importance of the internet as a source for scientific information, we are often
confronted with inconsistent or even conflicting scientific knowledge claims. These
inconsistencies can stem from the tentative nature of scientific knowledge itself, from a lack of
information curation on many websites, or from directed misinformation campaigns. Especially
for individuals with a lack of prior expertise in the domain of interest (i.e., laypersons), it can be
challenging to evaluate conflicting claims under these conditions. Hence, a growing body of
research investigates how laypersons (compared to experts) process conflicting scientific claims
and how they can be supported in their self-determined evaluation of such conflicts (e.g., Brand-
Gruwel et al., 2017; von der Miihlen et al., 2016). One evaluation strategy that is considered to
be of particular relevance in this context is sourcing, that is, “attending to, evaluating, and using
available or accessible information about the sources of documents, such as who authored them”
(Braten et al., 2017, p. 114). Especially, the indirect validation of knowledge claims by
evaluating the credibility (i.e., the competences and motivations) of the sources that provide the
claims might be an adaptive strategy for laypersons who lack the domain knowledge for a direct,
knowledge-based evaluation of the claims (Barzilai et al., 2015; Bromme & Goldman, 2014).
Nonetheless, earlier studies on laypersons’ compared to experts’ (or intermediates’) use of
source information in the context of scientific conflicts showed that experts use source
information more often than laypersons and choose more reliable sources (Brand-Gruwel et al.,
2017; Wineburg, 1991). Furthermore, in a study by von der Miihlen et al. (2016), the superior
performance of experts compared to laypersons in correctly evaluating the credibility of
psychology texts was mediated by their consideration of source information during reading, as
indicated by thinking-aloud protocols. In addition, students with expertise in the domain at hand
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have been shown to mention differences in the competence or motivations of sources more often
as explanations for scientific conflicts than students without expertise (Bromme et al., 2015).
The present study aimed to extend these findings by examining eye-tracking data on
source information, verbal utterances about source evaluation in cued-retrospective thinking
aloud protocols, and questionnaire data about individuals’ subjective explanations for conflicting

claims about a nanotechnology issue addressed in an online article.

Method
Participants
The sample for this eye-tracking study consisted of 20 experts (9 female, 11 male) in the domain
of nanotechnology from the Leibniz-Institute for New Materials in Saarbriicken, Germany, and
21 laypersons (undergraduate students from a large German university; 15 female, 6 male)
without a background in nanotechnology. On average, experts were 36.75 years old (SD = 8.95),
and laypersons were 23.62 years old (SD = 3.94).
Material
The scientific conflict presented to the participants was taken from the field of nanosafety and
deals with whether laser printers are a potential health risk due to their emission of nanoscale
particles. To provide a natural information environment for the conflict, it was presented within a
mock-up online article (see Appendix).

The article was structured in six paragraphs: (1) a short introduction to the conflict with
some background information, (2) a first set of conflicting scientific information provided by
embedded sources with differences in their motivations (potentially vested interest of one
embedded source), (3) a second set of conflicting scientific information provided by embedded
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sources with differences in their methodological approach, (4) a short description of the
complexity of scientific research addressing this topic from the perspective of nanotechnology,
and (5) a conclusion that stresses the importance of the topic without providing a resolution to
the conflict. After the conclusion, (6) a reference list for the four embedded sources cited in the
article was presented. The article’s style and complexity was comparable to popular science
articles.

Procedure

In the first part of the study, participants completed an online questionnaire that assessed their
prior knowledge about nanotechnology (Gottschling et al., 2019). One week later, participants
were invited to a laboratory setting. They were told to imagine that an acquaintance had asked
for their opinion on an online article and whether he should use a laser printer in his office.
Participants then read the article at their own pace, while their eye movements were recorded
with an SMI RED250mobile eye-tracking system. During reading, the distance of the eyes to the
24-inch monitor was held constant at 60 cm by using a chinrest. After giving their
recommendation on whether or not the acquaintance should use a laser printer, rating their
confidence (on a scale from 1, “not confident at all, to 7, “very confident”), and providing a
written justification for the recommendation, participants were presented with their eye-
movement recordings at half speed and asked to provide cued-retrospective thinking aloud
(RTA) protocols (cf. van Gog et al., 2005) of their processing of the text. These protocols and the
written justifications were later coded by two independent double-blind raters according to how
often they reflected on the sources within the article and on subjective explanations of the

conflict. Disagreements between the raters were resolved through discussion for all protocols.
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Finally, participants completed a questionnaire about their subjective conflict explanation of the

given conflict (Thomm et al., 2015).

Results
Welch’s-t-tests showed that experts achieved significantly higher scores than layperson both in
their subjective prior knowledge, #(27.22) = 10.68, p < .001, and in a prior knowledge test,
1(38.92) = 8.37, p < .001. After reading the article, 35.00% of experts and 52.38% of laypersons
recommended the use of a laser printer, X?(1) = 0.65, p = .420, with experts being more
confident in their decision than laypersons, #(32.38) = 3.26, p = .002.

Regarding visual attention to source information, mixed regression models, with
experimental group as a between factor, Area of Interest (AOIs; one for each paragraph of the
article) as a within factor, random intercepts for participants, and total fixation time as the
dependent variable, showed a significant interaction between experimental group and AOI, X?(5)
=32.14, p <.001. Total fixation times (in ms) on the paragraph “source references” were
significantly shorter for laypersons (M = 12082, SD = 11989) than for experts (M = 24757, SD =
13743), 1(32.23) = -2.88, p < .007. For the five other AQOlSs, in contrast, no significant differences
between the two groups were present.

Furthermore, generalized linear mixed models using a quasi-Poisson distribution revealed
that experts also showed more reflection on source information in their cued-retrospective verbal
protocols, #(39) = 2.35, p = .024, and more often explained the conflict as being due to
differences in sources’ competence, #(39) = 2.58, p = .014, during the RTA protocol than

laypersons (analyzed with generalized linear mixed models using a quasi-Poisson distribution).
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Finally, experts also attributed the conflict more strongly to differences in researchers’

competence in the final conflict-explanation questionnaire, #35.15) = 2.28, p = .029.

Discussion
The results of this study corroborate previous findings that laypersons attend and evaluate source
information to a lower extent than experts when faced with scientific conflicts (Brand-Gruwel et
al., 2017; von der Miihlen et al., 2016). Specifically, as indicated by our eye-tracking data,
experts showed more strategic processing of the references during the reading of the online
article as well as increased verbal reflection about source information and higher attribution of
the conflict to competence explanations compared to laypersons. Additionally, experts also
reported higher confidence in their recommendation.

One possible application of these findings is that, since the differences in experts’ and
laypersons’ processing of source information can be identified via eye-tracking methodology,
recorded gaze paths (possibly with verbal comments), so-called eye-movement modeling
examples (EMMEs), of experts could be used to train readers in the strategic use of source
information (e.g., Salmerdn et al., 2020). While it is unclear to which degree expert strategies
regarding source use can be applied by laypersons, this could still be a promising approach since
prior research has shown that increased attention to source information has positive effects on
laypersons’ comprehension of scientific conflicts (Bréten et al., 2009) and their memory of
source information (Gottschling & Kammerer, in press).

Overall, the present findings and further investigations of the underlying processes can
inform science education on how to support laypersons in their self-determined evaluation of
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conflicting scientific information through interventions that stress the potential of sourcing for
conflict explanation. In this context, particular focus should be put on identifying reasons for the
lesser use of sourcing strategies of laypersons compared to experts and finding ways to increase

source use in laypersons.
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Appendix

The mock-up article on nanoparticles emitted by laser printers that was used in the study.
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