
Educational Research Involving the 
MELs & baMELs



In “MEL1,” SLRG investigated HS students’ scientific 
thinking & learning about Earth & space science

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



We involved 3 different school districts in MEL1 to gauge 
generalizability of the results

One was a very large urban district 
with a majority Hispanic population

Two were small & middle-sized suburban 
districts with a mostly White population

8 master teachers (4 from the NJ districts & 4 from the NV district) & hundreds 
of their high school Earth science students were involved in MEL1



In Year 2 (2015-2016), students completed all 4 
pre-constructed MELs during the course of the school year

We developed these short (think pop quiz) knowledge surveys for research 
purposes only...i.e., they are not appropriate for classroom assessment 



Year 2 results showed increases in knowledge (pre to post) 
for all MELs 

F(12,546) = 15.1, p < .001, η
p

2
 = .251; Lombardi et al. (2018)



In Year 3, we conducted a quasi-experiment comparing the 
MEL to two different tasks 

Mono-MEL (same lines of evidence, only 
the scientific model included)

MET (same lines of evidence, 
same models, but table format)



Combined knowledge scores increased when students 
evaluated alternative models

The MEL resulted in ~1 letter grade increase in knowledge, with the MET 
also showing knowledge gains...although slightly lower

 Lombardi et al. (2018)



The pathway of evaluation, plausibility reappraisal, & 
knowledge was the mechanism driving learning

 Lombardi et al. (2018)



Beyond the context of the MEL, student evaluations were 
not as promising

Only students who recycle frequently were more critical in their 
evaluations (Burrell et al., 2016)



Time to pause...what questions do you have?

With your tablemates, come up with one question about the MEL1 
project research



MEL2 increases the scope by introducing Build-a-MEL and 
observing students in their classroom learning

You Are Here!



Initial analysis of this year’s data suggest show the baMEL 
trending toward higher levels of students’ evaluations

 Lombardi et al. (2019)



To what extent does year-long use of both pre-constructed MELs & baMELs result 
in student engagement of scientific practices?

MEL2 increases the scope by introducing Build-a-MEL and 
observing classroom learning

We are specifically focusing 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


Are you interested in you & your students being a part of 
next year’s study?

We hope to work with 4-5 teachers each in GA 
and NJ
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



Are you interested in you & your students being a part of 
next year’s study?

If you are interested in being considered for participation in the 
research project please write the following on your index card:

Your name
Your email
Your school name
Your school district name
Yes or Maybe

You don’t need to fill out a card if you do not want to 
participate.

Please note, your interest does not commit either you or us at this time, but 
rather helps us be more focused in our selection process. 
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