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INTO THE UNKNOWN WILDS: FOSTERING PRODUCTIVE 
UNCERTAINTY IN INFORMATION LITERACY 

EMILIA MARCYK AND CHANA KRAUS-FRIEDBERG 

INTRODUCTION  

This paper collects our thoughts and ideas about a concept we are calling productive uncertainty. Productive uncertainty is 
a theory of how we can engage with information even when it is difficult to claim to know anything for certain. In most academic 
fields, new knowledge is produced through prolonged conversation across a body of literature. No single study or published paper 
represents certain new knowledge. Scholars and researchers who read and write these types of papers know that each represents a 
possible solution, which may be more or less probable based on the strength of the evidence provided.  

Our definition of productive uncertainty has two parts: the expectation or understanding that aspects of research and learning 
DUH�QHFHVVDULO\�³QRQ-obvious and continJHQW´��0DQ], 2018), and the ability to engage with what is still unknown or uncertain in 
RUGHU� WR� DFTXLUH� RU� FUHDWH� IXUWKHU� NQRZOHGJH� RU� WR�PDNH� GHFLVLRQV��2XU� GHILQLWLRQ� GUDZV� RQ�0DQ]¶V� UHVHDUFK� RQ�.-12 science 
education, which argues that having students OHDUQ�VFLHQWLILF�³IDFWV�´�DV�PRVW�.-12 curricula do, does not really equip them to be 
educated consumers of scientific research. Scientists and other researchers aim to formulate better answers over time, but they know 
that an answer can be the best currently available while not being final. That which is unknown or uncertain in science is exciting to 
scientists, because the state of ignorance drives inquiry, innovation, and new discoveries (Firestein, 2012). In other words, they work 
in a state of productive uncertainty about what they know and what they might possibly learn.  

However, when scientific research is translated into popular media and discourse, much of the nuance of this uncertainty is 
lost. A study that shows a correlation between eating bacon and occurrence RI�FDQFHU�EHFRPHV�³<HV��EDFRQ�UHDOO\�LV�NLOOLQJ�XV´�LQ�
an online headline (Wilson, 2018). To a certain extent, the journalists or editors who write these headlines are catering to an audience 
that views uncertainty as unexciting or potentially invalidating to the research presented (Han et al., 2018). But media 
misrepresentations (whether willful or not) about how uncertainty functions in academic research, particularly in the sciences, 
provide the public with further evidence that certainty can and should be expected before taking new information on board. This 
feedback loop can lead to more extreme positions, such as dismissing evidence of global climate change, or questioning whether 
tobacco products are responsible for causing cancer.  

As we will discuss, some traditional methods for evaluating sources used in libraries may also reinforce misunderstanding 
about the role of uncertainty in academic writing. In this paper, we offer ideas about using the concept of productive uncertainty to 
introduce more nuance into discussions around evaluating information, to reframe aspects of information literacy instruction, and to 
help learners navigate our current information climate.  

BROADER IMPLICATIONS OF DEVALUING UNCERTAINTY 

Classroom 

6WXGHQWV�RIWHQ�HQWHU�FROOHJH�DW�D�VWDJH�RI� LQWHOOHFWXDO�GHYHORSPHQW� WKDW�3HUU\��������UHIHUV� WR�DV�³GXDOLVP�´�ZKHUH� WKH\�
believe that one correct answer to any question exists, and that authorities are reliable sources (similar to what Kuhn et al. (2000) 
cDOO� WKH�³DEVROXWLVW´�VWDJH���$W� WKLV�VWDJH��VHHLQJ�H[SHUWV�GLVDJUHH�RQ�DQ� LVVXH� LV�GLVWXUELQJ��EHFDXVH� LW�GLVUXSWV� WKH�VHQVH� that all 
authorities are correct (clearly if authorities hold opposing views, either one of them is not an authority or one of them is wrong). A 
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dualistic mindset makes research-based assignments challenging to students, who often feel they should be reporting on previously 
vetted facts. To become comfortable with uncertainty as a condition of learning, students have to reach what Perry (1970) refers to 
as the stage of commitment in relativism. At this stage, the individual can commit to a position as having merit relative to other 
available possibilities, while understanding that another, better answer may supersede the current one.  

One way that librarians can unwittingly reinforce dualistic modes of thinking is through evaluation checklists like the 
CRAAP test (Meriam Library, 2010). We are certainly not the first to point out concerns about evaluation checklists (see Houtman, 
2015 and Lenker, 2017, for example), but viewing them through the lens of productive uncertainty further illuminates some of their 
shortcomings. For example, to a student, the CRAAP test seems to be built on the premise that if your source meets all the criteria 
LQGLFDWHG�� WKHQ� LW�PXVW� EH� D� ³JRRG� VRXUFH�´� ,I� D�VRXUFH� LV� ³JRRG�´� WKHQ� LW� VWDQGV� WR� UHDVRQ� WKDW� LW�ZRXOG� DOVR�EH� WUXH�RU� SUHsent 
undebatable facts. If your source is true, what do you do with another source that also passes the CRAAP test, but contains 
contradictory information? How do you decide which source to use in your paper? Do you just choose the one that you agree with 
most? While going through the criteria might be a good starting point for many students, the CRAAP test does not give students 
enough information about whether they should use the source.  

As we will discuss in the Ideas for Teaching section, there are other ways to approach evaluating information that take into 
account states of uncertainty. One of the key tenets of productive uncertainty is that a single article or study cannot provide conclusive 
answers, and that we only reach a closer understanding (though not absolute) of an area of research through prolonged negotiation 
of ideas. The CRAAP test and other source evaluation checklists take a single article or source out of the context of its body of 
literature, so students are not encouraged to compare evidence and reasoning across multiple sources.  

A related challenge in the classroom is that educators tend to believe that students can be inoculated against incorrect or 
sensationalized information by mastering a collection of facts. We assume that people who have more information about politics 
will be less likely to be taken in by fake news and that people who know more about science will be more likely to believe in global 
warming. In fact, research has indicated that this is not the case. Polarization on hot-button topics is greater among people with 
higher levels of science literacy and education (Drummond & Fischhoff, 2017), who may be better able to re-interpret evidence to 
VXSSRUW�WKH�FRQFOXVLRQ�WKH\�DOUHDG\�IDYRU��,Q�5DELQRYLWFK�DQG�0RUWRQ¶V������VWXG\��KRZHYHU��SHRSOH�ZKR�KDG�EHHQ�SURPSWHG�WR�Vee 
science as an ongoing debate were more likely to act in response to texts that acknowledged uncertainty in science, whereas people 
who were prompted to view science as a search for inarguable truths were more likely to act in response to texts where uncertainty 
was not acknowledged. This seems to indicate that our students are better served by an emphasis on the process of research and 
comfort with uncertainty than an emphasis on facts (which can be in any case be superseded by new discoveries). 

Policy 

Misunderstanding or misuse of uncertainty is not just an esoteric scientific or academic issue.  An inability to tolerate 
XQFHUWDLQW\�FDQ�OHDG�WR�WKH�SUHPDWXUH�FORVXUH�RI�TXHVWLRQV��VXFK�WKDW�DQVZHUV�YLHZHG�DV�³FHUWDLQ´�EHFRPH�XQTXHVWLRQDEOH��3HRSle 
with low tolerance for uncertainty also tend to remember or prioritize negative interpretations, experience higher anxiety in uncertain 
situations (Dugas et al., 2005), and adopt extreme or totalizing narratives in order to feel less threatened in the face of ambiguous 
evidence (Douglas, Sutton, & Cichocka, �������,W¶V�QRW�KDUG�WR�VHH�WKHVH�WHQGHQFLHV�RSHUDWLQJ�LQ�WKH�FXUUHQW�SROLWLFDO�FOLPDWH��SHUKDSV�
PRVW�VWURQJO\�LQ�WKH�SURSDJDWLRQ�RI�³IDNH�QHZV´�DQG�WKH�PLVIUDPLQJ�RI�UHVHDUFK�UHVXOWV�LQ�PDLQVWUHDP�PHGLD��,I�WKH�JHQHUDO�SXblic 
does not understand how uncertainty is supposed to work in science, they are vulnerable to arguments for inaction where action 
needs to be taken.  

An example that comes to mind is the long-VWDQGLQJ�³GHEDWH´�DURXQG�JOREDO�FOLPDWH�FKDQJH��ZKHUH�D�KDQGIXO�RI�GRXEWHUV�
are given equal consideration to near scientific consensus (Boykoff & Boykoff, 2007). Some commentators argue that if there is any 
XQFHUWDLQW\��H�J���D�IHZ�VFLHQWLVWV�ZKR�VD\�WKDW�JOREDO�FOLPDWH�FKDQJH�LV�QRW�FDXVHG�E\�KXPDQV���WKHQ�ZH�VKRXOGQ¶W�KDYH�WR�FKange 
policy, how companies act, or our own behavior. Absolute certainty and agreement cannot exist in this case, but the preponderance 
RI�HYLGHQFH�SRLQWV�WRZDUGV�DFWLRQ��VR�LW¶V�LQ�RXU�EHVW�LQWHUHVW�FROOHFWLYHO\�WR�DFW�GHVSLWH�DQ\�UHPDLQLQJ�XQFHUWDLQW\� 

To give a more specific example of how uncertainty can be used to undermine action, take the case of Dr. Mona Hanna-
Attisha, the Flint pediatrician whose research uncovered high levels of lead in the drinking water. As described in her memoir, What 
WKH�(\HV�'RQ¶W�6HH (Hanna-Attisha, 2018), she understood the need to mitigate uncertainty as much as possible when presenting her 
research to city politicians: 

Jenny and I had worked on dozens of academic studies over the years, but putting together an utterly perfect and unassailable 
one - in a matter of days, no less - was a bit of a leap. The pressure was intense. One minor error, even one that didn't affect 
the findings, would give critics the ammunition to undermine me. (emphasis added) 

In Dr. Hanna-$WLVKD¶V�HVWLPDWLRQ��DQ�HUURU�would lead to inaction, even if the bulk of evidence pointed towards the need to act. 
Politicians and corporations interested in protecting themselves from lawsuits and backlash could emphasize the uncertainty inherent 
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in scientific research to make Dr. Hanna-$WLVKD¶V�FODLPV�VHHP�IDOVH�RU�DW�OHDVW�LQDFWLRQDEOH��,Q�D�VLPLODU�ZD\��WREDFFR�FRPSDQLHV�LQ�
the 1960s worked to protect themselves from scientific consensus linking smoking and cancer by publicizing studies which didn¶W�
show evidence for a link (Gallagher & Berger, 2019). As with climate change, people who understand that the scientific research 
process always involves some degree of uncertainty will be less vulnerable to this kind of reasoning. To people who think of 
uncertainty as tantamount to inaccuracy, it may seem reasonable not to act in cases where there are any doubts. The consequences 
of such inaction, however, are potentially life-threatening.  

,W¶V�SRVVLEOH�WR�YLHZ�SXEOLF�KHDOWK�FULVHV�OLNH�WKH�RQH�LQ�)OLQW�DV�WKUHDWV�WR�KXPDQ�OLIH��UDWKHU�WKan as theoretical or nebulous 
FRQFHUQV��DQG�ZH�KRSH�WR�KHOS�VWXGHQWV�OHDUQ�KRZ�WR�GR�WKLV�ZKHQ�LW¶V�ZDUUDQWHG��7KH�DERYH�SROLF\�H[DPSOHV�FRXOG�VHUYH�DV�GLVcussion 
starters in a classroom setting. While the students we teach in information literacy classrooms may never regulate tobacco or set 
policy in Flint, we hope to teach them to be comfortable with some ambiguity when responding to evidence as private citizens. Even 
if they may be proven wrong in the future, it seems better to act in the public interest with productive uncertainty, than to wait for 
certainty and not act at all.  

IDEAS FOR TEACHING 

Evaluating Scholarly Information 

2QH�ZD\�WKDW�ZH¶YH�XVHG�SURGXFWLYH�XQFHUWDLQW\�LQ�LQIRUPDWLRQ�OLWHUDF\�FODVVURRPV�LV�WR�FKDQJH�WKH�ZD\�ZH�IUDPH�VRXUFH�
evaluatLRQ�IRU�VWXGHQWV��,QVWHDG�RI�DVNLQJ�WKHP�ZKHWKHU�D�VRXUFH�LV�³JRRG�EDG´�RU�³UHOLDEOH�XQUHOLDEOH�´�ZH�PLJKW�LQVWHDG�DVN�WKHP�
to focus on how the source itself handles uncertainty within a larger scholarly conversation. Take, for example, two sets of questions 
that students could use to examine a scholarly article: 

Table 1: Source Evaluation Questions 
 

The reframed questions ask students to examine a scholarly article within a larger context, and resist evaluating each article 
as an individual work. They point students to notice how uncertainty is inherent in most scholarly sources and encourage them to 
move beyond right/wrong types of thinking. 

Limitations vs. Headlines 

Another way of using productive uncertainty in the information literacy classroom is to ask students to look at the ways 
that scientists themselves express uncertainty about their research in peer-reviewed literature. One way to do this is to examine the 
limitations section of a published paper. These sections can be surprising to non-scientists, because they can sometimes seem to 
undermine the entire argument of the article.  

Not understanding how the limitations section works in scientific literature can lead to over-hyped headlines and sweeping 
generalizations not warranted by the actual research. To help students recognize when this is happening, give students a scientific 
article and ask them to write a headline based on the title and abstract (the more eye-catching, the better). Then direct them to look 
at the limitations or conclusion section, and use the following questions as a guide: 

� What do the authors say is possible to know or not know, based on their study? 
� What would happen if you accepted the conclusions of the paper without considering the limitations?  
� What further research could you conduct based on this conclusion? What questions does this study open up? 
� How would you have to change your original headline for it reflect the actual findings of the study?   

This can be used as a jumping-off point for students to practice considering an entire body of literature, rather than taking 
the conclusions of a single scholarly article as certain fact.  

CONCLUSION 

Our current public discourse about science, news, history and politics is fundamentally at odds with how new information 
is produced and disseminated. Although uncertainty is an integral part of discovery in most academic fields, we may be told that any 
uncHUWDLQW\�PDNHV� VRPHWKLQJ� XQUHOLDEOH��7UDGLWLRQDO� VRXUFH� HYDOXDWLRQ�PHWKRGV� WKDW� DVN� VWXGHQWV� WR� LGHQWLI\� ³JRRG´� DQG� ³EDG´�
information may reinforce this discourse. We propose productive uncertainty as a conceptual frame to help librarians theorize the 
role RI� ³QRW� NQRZLQJ� IRU� VXUH´� LQ� LQIRUPDWLRQ� OLWHUDF\��%\� HPEUDFLQJ�XQFHUWDLQW\� DV�D� NH\�FRPSRQHQW� RI� DFDGHPLF�NQRZOHGJH��
librarians can help fortify our students, colleagues, and ourselves against the forces of misinformation. 
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Images for Tables and Figures (Editor will put in body of the text later) 
 
 
 
Table 1 
 
 
Standard Questions Productive Uncertainty Questions 

x Who is the author of the article? Are they an 
expert in their field? 

x Does the document use straightforward or 
technical language? Would you describe the 
writing as formal, informal, or in between? 

x Where was the article published? Who is the 
audience for that publication? 

x What evidence does the author use to support 
their claims? 

x Who is the author, and what is their 
connection to the content? 

x What can we know and what can we 
not know from reading this article? 

x How certain/uncertain is the author 
about their claims? Do the data 
support that level of certainty? 

x How does the article relate to other 
information about the same or similar 
content? 

x How is the publisher/journal 
connected to larger conversations 
about similar topics?   
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