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COMPILATION: synthesis standards 
 
Date:    Fri, 20 May 2016 
From:    Kate Baker [a new modeler] 
    As I begin thinking about polishing my physics class for next year, I would love to see the 
standards other modelers use in their physics classes. Mine are based on the generous sharing of 
Kelly O'Shea, but I would be interested in seeing the standards other modelers use. 
    I am interested in particular in seeing if anyone uses something like what I've been calling the 
Synthesis standard - can apply a variety of models appropriately.  
  -------------------------------- 
Date:    Sat, 21 May 2016  
From:    Matt Greenwolfe [a long-time Modeling Workshop leader, Ph.D. in physics] 
    I have used something like your synthesis standard for several years with my SBG system.  I 
actually have two, and they end up counting more than just a single standard.   
    I will put a "modeling problem" on quizzes several times each term.  The modeling problems 
are actually goalless problems.  They aren't too tricky, but do require the application of 
several models at once.  Because they are goalless problems, students have to know the models 
to the extent that they can figure out what unknowns they can find with each model, where to 
start, and what information to transfer to another model.  They cannot be easily solved by just 
collecting a bunch of equations without the organizing structure of models. 
    I have another category I call "challenge problems."  These require navigating some 
complexity, using more advanced math, and/or thinking up something clever to solve.  This 
is a separate category because I want to see if students can use their physics concepts to create a 
simple approach to a tricky situation, and requiring all of the goalless problem stuff at the same 
time can become overwhelming and get in the way of coming up with a simple, clever solution.   
    The points for the final summative grade fall out differently each term, but in general, students 
can get roughly a B by demonstrating mastery of all of the standards, can get a grade in the 
B+/A- range by doing well on the modeling problems in addition, and have to do well on the 
challenge problems to get a full A or A+. 
    I like breaking the modeling and challenge problems down into separate categories - inclusive 
of all topics and standards applied, because after students show mastery of the discrete standards, 
those are the two things I want to know.  Can you synthesize by applying several models to one 
situation, and can you improvise and think cleverly to solve a more difficult problem? 
    I consider our standards to be a very imperfect work in progress, even after many years, but 
am glad to share with anyone who wants to take a look at them.  It would be nice to have a 
central place for all of us to post our standards. 
------------------------------ 
Date:    Sat, 21 May 2016  
From:    Matt Greenwolfe  
    James Gorman wrote: “Could you share your synthesis standards with me so I can get a better 
idea?” 
    There are just two.  A modeling standard and a challenge standard.  Since the point of the 
modeling (goalless) problems is to combine several models, and part of the point of most of the 
challenge problems is to choose one model and not others because it provides the most efficient 
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solution, they don’t really fall into separate standards based on specific content like the rest of 
my standards.  Here’s the text: 
 
Modeling Problems Standard:  I can: 
  1.  determine which models apply, with explanation, 
  2.  represent the situation by drawing at  least three diagrams and graphs for each model, 
  3.  annotate the diagrams and graphs to organize known information and identify what 
quantities it is possible to solve for, 
  4.  clearly present the procedure used to produce a numerical answer, with units, 
  5.  derive equations I used in the problem from a graph by either 
(a) drawing the graph, writing the generic math version of the equation, doing a unit check, and 
then writing the physics version OR 
(b) drawing the graph or graphs, writing the proportionalities, and showing how to combine the 
proportionalities to make the final equation. 
 The organization of my work clearly demonstrates my understanding of which diagrams, 
graphs, equations and concepts go with which model by keeping each model in its own distinct 
area of the page, completely separate from other models. 
 
Challenge Problems:  To solve a challenge problem, you will use the same concepts and skills 
as the other categories, but you have to demonstrate some cleverness in devising a way to solve a 
problem that is significantly different, more complicated, or mathematically involved than those 
you have solved before. 
 
    Solutions to modeling and challenge problems also constitute evidence of mastery of the 
specific standards involved.  Together, I try to have enough of them in a grading period so that 
they make up about 10-15% of the total grade.  The specific content standards make up the rest 
of the grade, with each standard being worth about 2% or so of the overall grade, depending on 
exactly how many there are.  I have a “foundation” category that basically just sets a minimum 
possible grade. 
    An example:  foundation of 50 points that everyone gets.  18 standards that count 2 points 
each (about 3 models worth), three modeling problems worth 3 points each and two challenge 
problems worth 4 points each.  That would make up all the grades for a trimester. 
 --------------------------------- 
Date:    Thu, 26 May 2016  
From:    Matt Greenwolfe  
    I posted my standards as well as the description of the modeling and challenge problems and 
the grading system.  I put the link into a forum post on eweblife, and will upload some sample 
modeling and challenge problems there as well, so that the test problems remain behind the 
password protection. 
 ---------------------------- 
[On August 5, 2018, Matt Greenwolfe posted: “My grading system is currently in flux as I step 
back from several years of experience with Standards Based Grading and re-evaluate.” For 
details, see the compilation on Standards-based Grading. – Jane Jackson] 


