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

Instructional Materials
Design & Re-design

Year 1 & 2 Pilot Testing in
Classroom Settings

.CW_—L
o

PrROJ=CT

Year 3 Quasi-Experimentsin

New Classroom Settings




One was a very large urban district Two were small & middle-sized suburban
with a majority Hispanic population districts with a mostly White population

8 master teachers (4 from the NJ districts & 4 from the NV district) & hundreds
7 of their high school Earth science students were involved in MEL1
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We developed these short (think pop-quiz) knowledge “tests” for research
Oy purposes only...i.e., they are not appropriate for classroom assessment

ML

.. PrROJ=CT




25 ........ M =20.4%

== SD=2.50
23 SD=2.86 M=187  M=19.7*
) ) SD=2.42 SD=3.03
21 ';'Z,' l,f_ ':7 ':'D‘ 1::; M =16.9 M=17.6*
SD=2.66 SD=2.86
19 :
9 17 ’
®
= 15
5
11
9 . .
7 )
5 : :
post
Climate Change Fracking Wetlands Moon
7-'”— ESW1 ESW2 mMAL ®MA2
M—L

. PrROJ=CT F(12,546) = 15.1, p < .001, npz =.251; Lombardi et al. (2018)



If you worked with other students, their

Directions: Use the following codes to indicate how well each evidence supports each model.

LEvidence #3 You should put a code into each blank table cell.
Evidence #1 Convection of hot but solid and
Fracking tluids and wastewater ductile rocks in the upper mantle
injected into the ground change the /] creates stresses in Farth's crust. Ke¥: il O The chinence supports e inael
stress in Earth’s crust. ‘ 7 These stresses cause Earth's crust S = The evidence STRONGLY supports the model
Model / o fracture, C = The evidence contradicts the model (shows its wrong)
T'he increase in N = The evidence has nothing to do with the model
maodcrate magnitude
carthquakes in the
Midwest is caused ‘ Model A Model B
b)' frackmg for The increase in moderate | The increase in moderate
ria fossil fuels. gnitude earthquakes in itude earthquakes in
Evidence #2 Evidence #4 ; the Midwest is caused by | the Midwest is caused by
During recent years, the number of Many earthquakes arc currently fracking for fossil fuels. normal tectonic plate
earthquakes near fracking sites was 11 occurring in regions surrounding : motion.
& B & i . Evidence #1
times higher than the 30-year average. fracking sites. Fracking fluids and wastewater injected - 2
nto the ground change the stress in C N
Earth’s crust.
Evidence #2
During recent years, the number of
° . :arthquakes near fracking sites was 11 5 N
Mono-MEL (same lines of evidence, only il
, Evidence #3
. o e . Convection of hot but solid and ductile
he scientific model included :
e S C e stresses in Earth’s crust. These stresses j
cause Earth’s crust to fracture.
Evidence #4
Many earthquakes are currently = ra
seeurring in regions surrounding D (.
fracking sites,

7y MET (same lines of evidence,
.qqrﬁ'%cr same models, but table format)




The MEL resulted in ~1 letter grade increase in knowledge, with the MET
also showing knowledge gains...although slightly lower
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A person who supports recycling makes the following argument:

Recycling reduces the need for materials obtained through logging, mining,
farming, and drilling. Recycling reduces the land needed for waste disposal.

e There are people who read this information one time and think the argument is correct.
We call these people “first look™ people.

e There are people w
people “second loo

Your role is to be a “seco
argument again and find

The more flaws you find, I

In the space below, write a

I think there is a problen
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A person who is opposed to recycling makes the following argument.

Recycling of contaminated products endangers public health. Recycling
facilities consume energy and are still sources of water and air pollution.

o There are people who read this information one time and think the argument is correct.
We call these people “first look™ people.

o There are people who after reading this again find flaws in this argument. We call these
people “second look™ people.

Your role is to be a “second look” person and find flaws in the argument. Read the framed
argument again and find as many different flaws as you can.

The more flaws you find, the better debater you are!

In the space below, write as many different flaws as you can.

I think there is a problem with this argument because:

1.5

1.0
0. ' i
0.0

Pre Post Pre Post

(O

Mode of Flaw Score

For Against

1 Recycle Infrequently m Recycle sometimes M Recycle Frequently

Only students who recycle frequently were more critical in their

FroJ=ct evaluations (Burrell et al., 2016)
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With your tablemates, come up with one question about the MEL1
project research
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Activity

Year 1 Year 2
Fall Spr Sum | Fall Spr Sum

Year 3 Year 4

Fall Spr Sum | Fall Spr Sum

Plan & initially develop 4 new baMEL activities
Bench & pilot testing of materials & activities

Collect & analyze classroom artifacts & instruments from
bench & pilot testing
Summer institute GA & NJ

Meeting of advisory panel & external evaluator to review year
Revise 4 baMEL activities based on test data results

Conduct 5 observations each in 10 classrooms
(5in GA & 5in NJ)
Follow on PD (webinars + in person meeting)
Quasi-experimental phase of comparative effectiveness
Collect & analyze classroom artifacts & instruments from
quasi-experimental phase
Dissemination of results, materials, & activities
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To what extent does year-long use of both pre-constructed MELs & baMELs result

in student engagement of scientific practices?
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What is Social Network Analysis?

P Ml o) 004/345

We will specifically focus on observing interactions between teachers & students
groups, as well as within student groups



https://www.youtube.com/watch?v=xT3EpF2EsbQ
https://www.youtube.com/watch?v=xT3EpF2EsbQ

We hope to work with 4-5 teachers in GA

We would visit your classroom 4-5 times during
the school year

We would collect student work after obtaining
assent & consent

We would offer an extra stipend to teachers
involved in the study
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The material in this Webinar is based upon work supported by the NSF under Grant No. DRL-
1316057 and Grant No. DRL-1721041. Any opinions, findings, conclusions, or recommendations
expressed are those of the authors and do not necessarily reflect the NSF’s views.




