
 
 
 

 

 1 

 
 
COMPILATION:  Scientific methods & Modeling Instruction 
 
Sept. 2, 2018 
From: Chris Chacon, in Colorado 
    Has anyone generated a ‘Scientific Method’ reading or definition that aligns more with the 
cyclical nature of modeling instruction? 
    I’m asked to teach on the Scientific Method, but am hesitant to just give students the 
‘traditional’ definitions when that’s not what we will actually be doing. 
 ---------------------- 
Sept. 2, 2018 
From: Joe Bellina, retired physics professor in Indiana 
    There is no one scientific method.  It is a myth. A scientific method is what scientists choose 
to do and modeling is a good example of a commonly used method. 
 --------------------- 
Sept. 2, 2018 
From: David Smith, long-time science educator & Modeling Instruction supporter in PA 
    Completely agree. For more up to date language, Chris, you might want to check out the 
Practicees section of the Next Generation Science Standards. 
 ----------------- 
Sept. 2, 2018 
From: Tim Burgess, retired Modeling Workshop leader in Alabama 
    I totally agree with the statements above.  An administrator might benefit from knowing 
that that the "modeling cycle" utilizes exploration, development of models, and then the 
testing and refinement of those models as a scaffolding used to provide repeated 
opportunities for scientific reasoning of all types. 
 ---------------------- 
Sept. 3, 2018 
From: Mark Sailor, in Virginia 
    I use some of the materials from  https://undsci.berkeley.edu/article/intro_01 
as it seems to be a better resource for the process of science than most textbook resources. 
 ---------------------- 
Sept. 3, 2018 
From: Matthew Sarker 
    I have found the "learning game" activity to be great as a way to start the year and introduce 
the idea of science as a method. You should be able to find it in one of the AMTA curriculum 
folders,  I believe it should be biology. The unit is about teaching experimental design. There's 
also a poem about an elephant that’s nice and illustrative. 
 ----------------------- 
Sept. 3, 2018 
From: Donna Richardson, a long-time modeler in Indiana 
     It's not a bad thing to teach the scientific method as most books list it, but you need to show 
how it is really a never-ending spiral instead of a linear flow chart.  Every step generates new 
questions and provides background info for hypotheses about those questions.  But we still need 
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to use that semilinear "old-school" method to test hypotheses.  Just because what is taught is a 
super simplified version of reality, doesn't mean it isn't useful.  Which is good because we teach 
special cases all the time when the kids don't have the math to do the whole thing.  Algebraic 
constant acceleration equations are a case in point: they only work for CA and how often do we 
really see CA in life?  Free fall before air resistance matters... And friction free slopes, of course!  
And then there's that elephant-in-a-point idea, too... 
 ----------------------------------- 
Sept. 3 2018 
From: Bill Jameson, long-time modeler in Madison, WI 
     My department adopted the Berkeley "Understanding Science" model for teaching about 
scientific method. See https://undsci.berkeley.edu/article/scienceflowchart 
    We think that is aligns well with NGSS SEPs, which are our 'enduring understandings' that we 
aim to teach all students. 
 ------------------------------------ 
Sept. 3, 2018 
From: Lucas Walker, in Connecticut 
    Naomi Oreskes has a great TED talk on the nature of scientific knowledge and the failure of 
the "classic" hypothetico-deductive epistemology, that I sometimes show at the end of the year. 
[In modeling style, we practice building scientific knowledge all throughout the year first 
("concept"), then hear a formal discussion of methods of scientific inquiry ("definition") later.] 
   Here’s her talk. 
http://www.ted.com/talks/naomi_oreskes_why_we_should_believe_in_science 
 
 ------------------------------------- 
Sept. 4, 2018 
From: Paul Camp, a physics professor and long-time physics education researcher 
    There isn't a scientific method. There are a set of features that are common to science but a lot 
fewer than you might think. Take controlled variable experimentation, for instance. You might 
think that is a hallmark of science. But if it is, that necessarily means that all of astronomy and 
evolutionary biology are not sciences because that form of experimentation is simply not 
available. In fact, Darwin consciously described himself as a natural historian because his 
method more closely matches history than it does physics or chemistry. 
    Rather than teaching methods by direct instruction, better to have students engage in science 
and then reflect on what they did to arrive at a trustworthy conclusion. 
    This actually is a nice resource for thinking about how to structure that reflection, but it should 
be a discussion following several experiences to pull out what was common to them all. Don't 
teach the method. Discover it. 


