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SCIENCE LITERACY

What 
scientists 

know

How 
scientists 

know



EVALUATION IN THE NGSS

 Evaluation plays a central 
role in the scientific 
practices as described by A 
Framework for K-12 Science 
Education (NRC, 2012) and 
subsequent Next 
Generation Science 
Standards (NGSS Lead 
States, 2013)



EVALUATION BEYOND THE NGSS

 Despite this, evaluation, scientific practices, and critical thinking skills may still be in 
development for college students



PLAUSIBILITY

 Students may find scientific explanations to be implausible

 Plausibility (and other) judgments about scientific explanations are often formed 
through automatic cognitive evaluations with little purposeful thinking

 Instructional scaffolds can help make students’ evaluations explicit, thoughtful, and 
scientific (Chinn & colleagues, 2012, 2014)





THE MEL PROJECT—AN OVERVIEW

 Instructional materials (scaffold + supporting materials) development
 Earth and space science

 Secondary grades (6-12) but also can be used in teacher prep and introductory courses

 Modular design

 Teacher professional development

 Research on student learning



SCHEMATIC OF THE MEL RESEARCH PROJECT



THE MOON MEL—MODEL PLAUSIBILITY RATINGS

 Students first read about and rate the 
plausibility of two models—here, 
capture and giant impact



THE MOON MEL

 The Model-Evidence Link (MEL) 
diagram is a graphical scaffold to 
facilitate students’ critical 
evaluation of competing 
explanations of scientific 
phenomena



THE MOON MEL—EVIDENCE TEXTS



THE MOON MEL

 Students evaluate the connection 
between four different lines of 
evidence and the two models

Evidence statements, 
with separate 

elaboration

Two explanatory models,  A and B

Students draw 
arrows to 
connect 
evidence to 
model



THE MOON MEL—EXPLANATION TASK

 The Explanation Task requires 
students to elaborate on the 
connections they draw and 
(re)rate the plausibility of the 
two models



RESEARCH RESULTS (MULTIPLE MEL TOPICS)
LOMBARDI ET AL. 2018 SCIENCE EDUCATION

 Knowledge scores 
show greater 
increase with 
higher evaluation 
scores, mediated by 
plausibility 
reappraisals



MEL > MEL2

MEL2

• Increase students’ 
agency while using 
the scaffold

• Build-a-MEL

Transfer

• Not where we 
wanted it to be

MEL

• Improvement in 
knowledge scores

• Better than 
comparison 
activities (Lombardi et 
al. 2018 Contemporary 
Educational Psychology)



MEL2—THE ORIGINS OF THE UNIVERSE BUILD-A-MEL

Students select from 3 models, 
8 lines of evidence

Create own MEL then proceed 
as before



THE ORIGINS OF THE UNIVERSE BUILD-A-MEL

Model Statement

Model A Space, time, and matter came into existence a finite time ago in a hot dense 
state. It has been expanding and cooling ever since.

Model B The Universe has always existed in its current state and always will. Matter is 
created in some places and destroyed in other places at different times.

Model C The Universe began a finite time ago when a small ball of matter exploded. 
The matter  then spread out throughout space.



MEL2 RESULTS TO DATE

 Near end of Year 3 of 4(?)

 Knowledge increases greater than with the pre-constructed MEL activities

 Shifts in engagement over time

 …Data collection and analysis is ongoing!
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