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Teacher pathways to manage uncertainties from observation (RQ?2)
Theory-driven combined with data-driven codes
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RQ 2: How do teachers' instructional practice in managing
epistemic uncertainty change over time when they utilize
epistemic uncertainty as a pedagogical resource for
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Enhance scientific literacy by allowing students to recognize and wrestle with scientific uncenainties to develop their scientific knowledge

Evaluate pathways
for sensemaking

Promote epistemic agency by enacting strategies to help students explore and resolve scientific uncertainties derived from different

(Reiser et al., 2021)

There is no lesson
plan or pathway
observed

Teacher designed a lesson plan
involving mostly lectures and/or
direct instruction with little time
built in for student discovery or
exploration

Teacher intentionally designed a
lesson integrating prior
knowledge but does not dig
deeper into the content to
identify unanswered questions

Teacher positions students as
co-authors in knowledge
building by intentionally
designed a lesson trajectory that
helps students organize learning
goals and integrate prior
knowledge, practices, and
explore uncertainties

cognitive sources

Raising

engaging students In productive struggle?

Construct a coherent trajectory from students’ perspective by pedagogically designing for relevance, timing, and complexity of scientific
uncertainties

RQ 3: How do teachers' approach to managing uncertainty

influence students' perceptions, practice, and * Student Uncertainty as a Pedagogical Resource (SUPeR)

(Beghetto, 2020; Chen et al.,

This was not

Teacher problematized a

Teacher intentionally

Teacher intentionally

management of epistemic uncertainty?

Questions to Guide Students
Phase 1: Problematize a Phenomenon

< Students from twelve middle-school teacher classrooms 1. Explore a phenomenon and identify students

Goals to Guide Teachers

Knowledge: What am | certain about? What am | not

knowledge gaps and curiosities. certain about? What do | need to know?

et al., 2019; Jordan, 2015;
Michaels & O'Connor, 2015)

space/time to develop the ideas
or critique other arguments

2019; Jordan, 2015; observed phenomena only in the problematized a phenomenon problematized content to extend
McDaniel et al., 2003) beginning of a topic to elicit and provided time and the phenomenon in a new way,
interest and foster engagement opportunity for exploration of direction, or application to
with the topic (surface level / the same or continued topic ; practice higher level thinking
shallow problematization) ; Raised related uncertainty after |and problem-solving
teacher did not provide an instance of reduction - skills/practices
opportunity to dig into it for purpose is to practice higher
further exploration level thinking and
problem-solving skills
Maintaining
(Babrow et al., 1998; Chen This was not Teacher invited students to ask Teacher compared conflicting Teacher challenged students to
observed new questions but did not allow |ideas either from literature or clarify and critique

student ideas without additional
time to develop new arguments

arguments/claims made and
strategically compared
conflicting claims to stimulate
alternative ideas; rephrased
questions to facilitate students'
exploration of ideas

This was not
observed

Teacher gave answers promptly
at the first sign of struggle - does
not give details of why/how

Teacher asked students to
discuss questions or
uncertainties in groups and/or
provided an answer key or
resources if they got stuck. If the
teacher immediately provides an
answer, they explain the concept
or reasoning. Rephrasing a
question or prompt in order to
get to the correct answer

Teacher scaffolds the
information to support students
to seek information needed,
guides students to correct
answers without telling them,
uses familiar phenomena-based
evidence to explain target
concepts

This was not
observed

Teacher does not answer student
questions or uncertainties/walks
away from students or groups
that are verbally not
understanding the content

Teacher asks students to hold
onto their predictions, questions
or uncertainties but does not
re-address them later

Teacher re-addresses students
prior uncertainties and questions
that were initiated throughout the
class
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[ Elicit initial ideas and everyvday languase to
explain a phenomenaomn
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[ Connect and compare diverse pricor knowledge |
to explain a phenomenon
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[ Exclude unnecessary conceptoal uncertamnties
for students to focus on target knowledge
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Retrieswe comtent and

everyday kenowledgse (lanpunage & experience)

FPha=ze 1. Inmhial engagement

First Cohort Teacher Before Summer PD

Teachers demonstrated a positive but limited awareness of students’ uncertainty as a

 Teachers perceived uncertainty as a way to induce curiosity and persist through struggle.

Teachers quickly reduced uncertainty, providing few opportunities for productive struggle
during lesson enactment.
Uncertainty reduction strategies resulted in fractured uncertainty navigation pathways in
teacher constructed storylines.
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Focus on and/cr amplify specific aspects of
a core concept and the ways of thimking

[ Identify information and knowledge resources
that can be comprehen=ible to students
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Connect to shudent=s" everyday examples
to fizrther develop uynderstandinges

J

i

citial id

Tdemti vy comncepinal
uncertainties that cam
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Drevelop relevant
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