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Our research team develops and applies .
learning theories situated within classrooms it s
b\ A%

contexts and scientific topics of social relevance ¥
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SR Sy

Our research aims toward contributing to a more
scientifically literate and civically minded society

positioned to solve local, regional, and global problem



Our past projects have investigated students’ scientific thinking about

scientific issues of social relevance
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These research projects involve teachers and secondary students (n >
1500) in design-based and quasi-experimental research

Classroom settings include urban, suburban, and rural classrooms
and schools, with differing demographic characteristics



In an early project phase, a study showed the MEL leads to shifts toward
a more scientific judgments and increased science knowledge
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We have also developed and tested a more autonomy-supportive format,
with the aim of increasing students’ scientific agency

Evidence #1
Land use changes have generated large
pressures on fresh water resources. These

e ave affastine hath nmbar el and

Evidence #2
The world's population is increasing. This Model A

stresses th 1y of freshwat :
e e Pick two of the three models Earth’s freshwater is abundant and
5 will remain so even in the face of
Evidence #3 .
Groundwater provides freshwater to many global climate change.

people around the world. In many places, /—\

neanle are nsing oroundwater faster than it is

S— Evidence # Model ence #

‘Water reclamation and desalination costs are

expensive. These costs vary depending on Model B
location. — Earth’s freshwater challenges will
Evidence #5 be solved by engineering

Advances in engineering have led to better ( \ solutions.

vater. At the same

Evidence # Model Evidence #

Evidence #6
Glaciers are a source of freshwater in many \ A
parts of the world. Glacial ice mass is Model C
ARk THAR — Earth has a shortage of freshwater,
which will worsen as our world’s

population increases.

Evidence #7
Microclimates are climates of very small
areas that usually differ from the surrounding
areas Seientists are develanine hioh-

o

Pick four of the eight lines of evidence

Evidence #8
In the contiguous US, average temperatures
and precipitation have increased since 1901
From 2000-2015, the US was abnormally dry
with some parts of the country in moderate to

sovers drougii.

The build-a-MEL (baMEL)



In our classroom studies, most of our “measurements” are embedded
within a variety of tasks that are invisible to student participants

pcMEL Activity
1 * MEL Diagram Drawing
* Explanation Task
b Which P Model
Knowledge Plausibility R Plausibility esviiedhe
Pretest ———— » scaffold are :
) you doing? baMEL Activity RAtngS PastEs
iFied : (Post)
2 ¢ MEL Construction
* MEL Diagram Drawing
* Explanation Task

K either Model as *17 or “102" Yes ox' N, [Circle One] Why? Why not?







Pilot studies revealed that the baMEL can facilitate more scientific
evaluations and judgements, shifts, and knowledge gains
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Recently, we also finished a study involving more 366 middle and high
school students in GA and NJ and doing a total of 1191 MELs

Scaffold
Order Post-Knowledge
Developmental Post-Plausibility
Level
Region
. 4
Pre-Knowledge Evaluation Pre-Plausibility

This figure is a graphical representation of the latent profile model (Robertson et al., 2024)



This study identified three profiles of how students approach the MELs
(pre-scientific, quasi-scientific, and scientific), with findings revealing...

Pre-Scientific Quasi-Scientific Scientific
As students mature in age, their 45
scientific evaluations and judgments )
advanced 4.0
Students demonstrated more refined . =
scientific thinking as they engage with l

multiple MEL diagrams over time i

MELs help optimize science learning
regardless of how students approach
the task

2.0
Pre Post
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Schoute, Bailey, and Lombardi Publish in
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Import existing MELs or Al generated
Wider range of topics

Exports student work

Suggests links between evidence
Links to evidence

Basis of next grant proposal

LINK TO INTERACTIVE



https://meld-auth-1102c.web.app/
https://meld-auth-1102c.web.app/

Nuclear Energy baMEL Evidence Resources
Choose four of the following lines of evidence to evaluate.

Model A: Nuclear energy is a safe
and efficient way to make power. It
can meet human energy needs and
protect the environment when used
safely.

Big nuclear power plant accidents, like Chernobyl and Fukushima, resulted in environmental damage and long-term

health problems for many people.

Instructions: Use lateral reading to evaluate the three references below related to this line of evidence. Eliminate the one that is the
least credible and put an X over that reference. In the space below, rate each resource and explain your rating.

Accidents at nuclear power plants and
cancer risk.

Chernobyl vs. Fukushima: Which Nuclear
Meltdown Was the Bigger Disaster?

5

Worst Nuclear Disasters in the World

Model B: Nuclear energy has
safety risks and environmental
problems. Accidents and waste
make it too dangerous to use.

Credibility Rating (circle):

Least —-------- Most
1 2 3 4 5
Explain your rating:

Credibility Rating (circle):

Least —-------- Most
1 2 3 4 5
Explain your rating:

Credibility Rating (circle):
Least —-------- Most
1 2 3 4 5
Explain your rating:

LINK TO SAMPLE MEL



https://docs.google.com/document/d/1-e8-0zhVuaNcfQ148xjNmL1ZTICH6DMdd-kgtNPOeOI/edit?usp=sharing

e Bringing together MEL activities and Lateral Reading

strategies

« Used by fact checkers to evaluate sources
« Partnership between science and social studies (& ELA) teachers

o 2022-23 Development of Materials, Bench Testing
e 2023-25 Pilot Testing
o 2025-26 Year 4 Study (this year)

NSF #2201015 and others
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We hope to work with 4-6 teachers in PA/NJ

We would visit your classroom ~4 times during
the school year

We would collect student work after obtaining
student assent & parent consent

We would offer an extra stipend to teachers
involved in the study

TH= LR

M=
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Who’s involved from the project?

« Janelle - District research approval process, questions re MEL,
payments, overall management

o Sarah B, Janelle - Classroom observations, data collection
e Melike & John (UMD)- Data management/Office contact

e Sarah M - questions re LR

e Doug - PI- will be looped in for major concerns/issues

e Others if needed

CYM=L
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What’s involved?

Priority to teams with overlap of students OR 1-2 individuals in Science or ELA who can implement

both

Process:

Introduce building and district leaders, if possible, to Janelle to work on district research
approval

Participate in ~1hr Zoom training on informed consent and review of process

Collect parent consent / student assent forms, ideally with start-of-year paperwork - we
recognize the work involved in this!

Keep us updated on teaching load, #students, forms, etc.

Work with Janelle to flesh out your implementation plan (what you’ll do and when)

Teach LR and/or MEL lessons (4+) to ALL relevant class periods, collecting student work

Be observed and recorded by Sarah or Janelle for one of the class periods each lesson [set]

Provide feedback about lessons M=
@2



o Extra work, but extra money

« We give you the materials, you ship back at our expense

o All observations need to be completed for full payment
4 LR/MEL activities

o $2500 each**

o Two payments (2 observations each)
e You are responsible for taxes

e Above and beyond your stipend for this institute




When will you know?

« We’ll make decisions soon!

e Factors include district approvals, driving distance, team
opportunities, diverse settings

e Informed consent training TBD in mid-August, before your
back-to-school PD starts

Those interested will meet at end of workshop tomorrow with more
specific information....
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