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Increasingly, students use the internet for self-directed learning in higher education,
requiring them to develop skills to determine which information is reliable and ac-
curate. Although the need to understand, evaluate, and promote such skills is cru-
cial, little is known about the students’ search for and use of online sources (and the
key influences of those sources) in higher education. Current research indicates both
that students need specific skills to successfully engage and learn with online materi-
als, and that university practitioners need to rethink their curricula and instruction-
al approaches for online teaching in the age of ChatGPT and other Al-supported
tools. Interdisciplinary theoretical and empirical methods can help us gain a deeper
understanding of how students develop the various skills required for successful on-
line learning, and how we can support them across domains.

in various academic domains, higher-education students showed partly nega-

tive learning trajectories. In other words, they demonstrated less correct con-
tent knowledge at the end of their studies, as outlined in this volume of Dadalus.
The international and interdisciplinary PLATO (Positive Learning in the Age of
InformaTiOn) research program, with a hub in empirical educational research in
Germany, was conceived in the wake of this major insight.! Currently, PLATO in-
volves over twenty collaborating universities located in several countries, includ-
ing the United States, Canada, Japan, the Netherlands, and Switzerland.

In PLATO, we found that these results were not adequately explained by typical-
ly surveyed influence factors in education—such as demographics, prior education,
or courses attended. In search of fuller explanations, we expanded our scope to in-
clude expertise from various disciplines, like linguistics, media studies, and com-
munication sciences. Early jointly developed surveys focused on students’ learning
input (that is, frequency of use of various media, sources, and information) for ac-

I n large-scale national and international longitudinal assessments of studies
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quiring knowledge and preparing for exams. Students reported using abroad range
of sources for learning, acquiring domain knowledge, and preparing for exams;
most frequently, they stated using online media and sources, for example, through
a Google search or nowadays by using Al-supported tools like ChatGpT. Through
our consultations with faculty and subsequent reviews of teaching methodologies
across disciplines and countries, as well as a systematic literature review, we gained
two persisting impressions.

First, higher-education practitioners realized students use the internet as their
main source for acquiring study-related information, and faculty suspected a po-
tential negative influence on student learning (though were not aware of the exact
extent beyond anecdotal evidence).

Second, skills relating to the use of the internet for successful learning were
not specifically fostered in most of their courses. In part, faculty members con-
sidered this to be the responsibility of secondary education and university library
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in major study domains, including economics, teacher education, medicine, and
law. And we pay particular attention to the skill set of Critical Online Reasoning
(COR) in general (GEN-COR) and domain-specific (DOM-COR) tasks, with three
main facets:

» searching for and selecting information (online information acquisition,
OIA),

 evaluating sources for credibility cues (critical information evaluation, CIE),

* reasoning with evidence from multiple sources and synthesizing it into an
evidence-based argument (reasoning based on evidence, argumentation,
and synthesis, REAS).

We strive to control for a suitably challenging range of sources and informa-
tion problem requirements (such as types of information needed, complexity of
tasks, including presence or absence of biased sources, controversial topics, ready-
made judgments by authors and users), ensuring not all sources and information
are trustworthy. In other words, we recreate authentic conditions of self-directed
studying on the internet (beyond curated e-learning spaces).

While tasks can be designed to assess secondary skills, like selection and spe-
cific judgments, we found that some of these skills, such as searching, could only
be validly assessed in a real online environment. For the assessments and train-
ing, we continuously vetted search prompts and preselected real online sources
(for evaluation) to provide up-to-date realistic challenging tasks, based on a set of
joint design criteria and scoring rubrics. Given the large variance of online sourc-
es, our focus was on whether and when students take certain actions (for exam-
ple, leaving a suspicious website) and consistency between their claims of trusting
sources, stable reasons for their claims, types of sources cited, appropriate confi-
dence level, and safeguarding against gullibility and incredulity error.

In the PLATO setup, researchers from education, media, and computer scienc-
es collaborate for two primary purposes. First, they keep assessments and train-

240 Dadalus, the Journal of the American Academy of Arts & Sciences



Olga Zlatkin-Troitschanskaia

Another integral part of PLATO is our connection of learning material to stu-
dents’ demonstrated comprehension. By analyzing accessed website content and
comparing it with student responses, we found this process requires collabora-
tion among several disciplines (such as education, linguistics, and computer sci-
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find and piece together information from diverse, possibly new web platforms. In
this case, the skill focus is on searching and quality evaluation.

To provide a couple of examples, consider medical and law students’ practic-
es when researching data online. Medical students in Germany currently have a
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specific skills effectively in standard curricula. The discrepancies between generic
and domain-specific skills suggested that COR skills should be promoted not only
in general but in connection to domain-specific training.

DOM-COR training is still in development and needs to be tailored to each
discipline (and possibly by course focus as well). However, we were able to easi-
ly elicit faculty- and student-offered examples in class through questions framed
for group discussions. Some examples: “How did you find this type of informa-
tion? Why did you think it was reliable? Who found ‘the best’ source? Did you
come across less reliable or misleading sources? Whose interests might have in-
fluenced that source? Why might people believe it?”” Even before the availability
of more training, free and wide-ranging discussion can be encouraged by faculty
as a means of catalyzing reflection about relevant DOM-COR skills.

One current PLATO research program examines possible trade-offs between
the quality and comprehensibility of online information. We suspect that partic-
ularly low-performing students—that is, those who have difficulty understanding
academic sources and research studies—will more often turn to diverse internet
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Inasimilar vein, the effectiveness of critical thinking training has been exam-
ined in a few studies and meta-analyses, highlighting different opportunities to
include the development of critical thinking skills both within domain courses
and as general training.# Those studies also point to challenges in applying gener-
ic skills to domain-specific tasks. Research on misinformation indicates that var-
ious perceptual and analytic routes can contain important cues and reveal source
reliability or one-sidedness. They also suggest a wealth of corresponding training
approaches, such as logical training, rhetoric moves, debiasing, emotional intro-
spection, empathy, and perspective-taking, in addition to specific lenses for larger
systemic biases from sociology, history, mediastudies, and critical literacies in the
humanities.’

Most approaches, however, still largely lack integration with online sources.
In terms of opportunities for future work, educational researchers should collab-
orate across disciplines to narrow the gaps. Our review highlighted many formi-
dable challenges that need to be addressed for assessing and teaching critical use
of online information sources fairly (and compassionately, given prior misconcep-
tions). Complexity seems to have increased by orders of magnitude: “rationality”
is claimed even by monocriterion advocacy groups, and calls to “think critically”
and “do your own research” are used even by demagogues, who encourage closed
groups of followers, one-sided agenda and interpretations, cherry-picked data,
loaded delivery, and persuasion by (algorithmic) repetition with a science-like
look. Applying critical thinking skills to available data can leave inexperienced rea-
soners with the impression of having successfully uncovered revelations that are
wrongfully ignored for their inconvenience rather than incompatibility. In the on-
line environment itself, many platforms are suspected to invite and even train stu-
dents to become cognitive misers, while aggravating tendencies that invite poor
reasoning (for example, sensationalism turned to clickbait), while including hard-
to-detect bias (as in those that surface through algorithms). The task for assess-
ment developers and educators is to tease these variants apart, increase awareness
of online challenges without ostracizing or overpowering students, and reinforce
common standards for thorough thinking and evidence that are demonstrably
beneficial for students in our digital age.6

Looking back at the data collected and analyzed through PLATO over the last
seven years, we can conclude that interdisciplinary and cross-domain analyses al-
low for significant progress in theoretical modelling and empirical explanations.
Further, one discipline and/or one domain could never achieve these advances
alone. For instance, through the multi- and mixed-methods analyses of the same
data corpus, using different analytical perspectives and approaches with multi
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pretation of the results). Overall, such interdisciplinary collaborations are associ-
ated with relatively high transaction costs and challenges, and require much more
time in the research process. Additionally, multiyear communication processes
are needed to develop a “common” language in the project, in which all research-
ers from the very different disciplines (currently over fifteen in PLATO) can ef-
fectively work and also successfully publish their findings. Joint interdisciplinary
publications are a great challenge in and of themselves and require much more
time than a conventional publication in one’s own discipline. There is also a per-
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