Think you know it? Well, think again: Reappraising plausibility
judgments to facilitate knowledge reconstruction in science
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Scientific literacy involves knowing both (1) what
scientists know & (2) how scientists know
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Evaluation as argument, critique, and analysis is central to scientific thinking
and knowledge construction (NRC, 2012)



However, students may find scientific explanations to
be implausible

MIND THE “"PLAUSIBILITY GAP-

Epistemic judgments (e.g., plausibility) are often formed through automatic
cognitive evaluations with little purposeful thinking (Lombardi et al., 2016a)



Plausibility is specifically an epistemic judgment
associated with explanations

ONE MORE THEORY

Other types of epistemic judgments are associated with evidence (e.g.,
credibility, reliability, & believability; Lombardi et al., 2016a)



Plausibility is a tentative epistemic judgment, and with
reappraisal may facilitate change
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Model of plausibility judgments in conceptual change (PJCC; Lombardi et al., 2016a)



Instructional scaffolds can help make students’

evaluations more explicit, thoughtful, & scientific...
...Chinn & colleagues (2012, 2014)

Directions: Draw 2 arrows from each evidence box, one to each model. You will draw a total of § arrows.
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Scientific evaluations may also promote students’ reappraisal of their initial
plausibility judgments & knowledge reconstruction (Lombardi et al., 2016a)



Our projects investigate students’ evaluations,
plausibility, & knowledge about Earth science topics

Schematic of the “MEL1”
research project (2013-2017)

Instructional Materials Year 1 & 2 Pilot Testing in
Design & Re-design Classroom Settings

Year 3 Quasi-Experimentsin
New Classroom Settings

Our research question: How does sustained instruction promoting evaluation result
in plausibility reappraisal and knowledge changes about Earth science topics?



This first project involved three school districts from
very different parts of the US
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Secondary students experienced instruction about 4
topics during the course of a school year

Causes of current climate change
Temperature vs. Solar Irradiance
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In Year 3, we conducted a quasi-experiment comparing
three different tasks

Directions: Draw 2 arrows [rom

T

evidence box. one to each model. You will draw a total of 8 arrows.
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Participants scores showed meaningful plausibility shifts
and knowledge increases toward the scientific...

...but only when students simultaneously evaluated lines of evidence and two
alternative explanations (Lombardi et al., 2018a)
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Deeper evaluations facilitated participants’ plausibility
reappraisals and greater knowledge

B=.21,p=.03

_____ A4, p=.10 Knowledge
Post

Knowledge
Pre

GoF =.437 (large explanatory power); APC = .265, p< .001; ARS =.330, p<.001;
AVIF = 1.12; AFVIF = 1.46; and NLBCDR = 1.0; Lombardi et al. (2018a)



These results are aligned with and complementary to

several empirical studies and recent theory...
...(e.g., Lombardi et al., 2013; Lombardi et al., 2016a,b,c; Lombardi et al., 2018b)
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But we are unsatisfied, because unpublished results suggest that students are
not transferring their evaluative thinking outside of the classroom context
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Our current project examines scaffolds that increase

students’ “
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conceptual agency” (Pickering, 1995)
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Students who exercise conceptual agency are authors of their own
contributions, accountable to the classroom learning community, and have the
authority to think about and solve problems (Nussbaum & Asterhan, 2016)



Initial pilot testing reveals that the baMEL may increase
evaluations above the pre-constructed MEL
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Researchers & teachers need to help students scientifically
evaluate & reappraise their epistemic judgments...

...and development of scientific thinking practices are essential for all so
that we can equitably address current and future global challenges
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