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COMPILATION: SPIRALPHYSICS -- free online textbooks 
 
Dec. 5, 2018 
From: Justin Worboys 
Does anyone know of a source to acquire answer keys to the SPIRAL Physics curriculum? 
 ---------------------------------- 
Dec. 5, 2018 
From: David Weaver, long-time modeler in community college in Arizona 
    No, on purpose. Paul, the author, didn't want an answer key getting out there for his students 
to find. Further, he claimed that he re-solved them each semester, so that he could remind 
himself of potential student difficulties. I've done the same thing. I taught my students how to 
numerically model physics problems, so  when they would ask me if they had the right answers, 
I'd tell them to ask Excel (doesn't work for the handful of non-numerical problems). 
 ----------------------------------- 
Dec. 6, 2018 
From: Jane Jackson, ASU 
To add to David Weaver's and Justin Worboys posts yesterday: If you are wondering what 
SPIRAL Physics is: 
 
SPIRALPhysics is a FREE textbook for AP-1, AP-2, or AP-C physics. Modeling-friendly! It is 
in two versions: one is algebra-based, the other uses calculus.  You can download it in pdf. Its 
author is Paul D'Alessandris, at Monroe Community College in New York. Paul recently retired. 
 
  SPIRALPhysics has goal-less problems, ranking tasks, and multiple representations, making it 
exceptionally good for Modeling Instruction ACTIVITIES (but not necessarily as a textbook). 
 
Dwain Desbien, an outstanding modeler, uses SPIRALPhysics extensively in college physics. 
Dwain wrote in 2015, "I use parts of it in all my classes. I particularly use it in University 
Physics 2 and 3. It is a great resource for activities." 
 
SPIRALPhysics: download many FREE modules for CALCULUS-based and ALGEBRA-based 
physics: 
https://www.dropbox.com/sh/oulpsaytsjxvhzh/AADt7uvQWqNgOXOz5B-YrQXba?dl=0 
A weblink is on the ASU modeling legacy website, at "weblinks for modelers": 
     http://modeling.asu.edu/modeling/weblinks.html 
in the section called <Model-based instructional methods by others>. 
 
Below are EXCERPTS from a 5-page article by Paul D'Alessandris. 
 
II. Features of SPIRALPhysics: 
   A course taught using a SPIRALPhysics workbook differs from a conventionally taught 
physics course in five distinct ways. These are the use of an active learning environment, the 
emphasis on multiple representation problem solving techniques, the arrangement of topics such 
that students receive exposure to the same material numerous times, the restriction of students to 
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a small set of fundamental equations to use in solving problems, and the use of goal-less problem 
statements. 
 
A. Active learning environment: 
   First, the SPIRAL classroom is an active one, with a minimal amount of instructor time spent 
lecturing or doing example problems. Instead, student groups work on activities in the workbook 
which have been designed and arranged to lead students to construct the concepts and ideas 
normally relayed through lecture. To encourage active group engagement, these tasks: (1) are 
sufficiently challenging so that even the better students can benefit from peer instruction, (2) do 
not simply involve the application of a numerical algorithm, and (3) are either open-ended, 
ambiguous or conceptual in nature so that verbal reasoning skills are required to achieve a 
solution. 
... 
E. Goal-less problem statements: 
A final distinction between pedagogies is  the near exclusive use of goal-less problem statements 
in the SPIRALPhysics workbooks. Goal-less problem statements do not contain an explicit target 
variable for which to solve. ... 
     Goal-less problem statements require students to break away, to some degree, from a simple 
means-ends approach to problem solving and hopefully encourage a more expert-like attempt at 
problem solution. 
    A goal-less problem can simply be a description of a situation in which the students have been 
instructed to determine everything they can about the physics of the situation. 
    An example is the kinematics situation. After representing the situation pictorially and 
graphically, and structuring and tabulating the numerical information, the students are instructed 
to determine as many other kinematic variables as they can. In fact, since the students realize that 
there are only two independent relationships in kinematics, they can tell at a glance if it is 
possible to determine all the other kinematic variables or if there is not enough information 
available to completely specify the situation. 
 ----------------------------------------- 
Dec. 6, 2018 
From: Jane Jackson 
    If you're new to Modeling Instruction and wonder about goalless problems: 
*  In 2011, Matt Greenwolfe, a long-time Modeling Workshop leader, wrote: 
"Had a great success with goalless problems last year. " 
*  Colleen Megowan-Romanowicz wrote:  “Matt Greenwolfe has a created a lot of excellent 
"practice-with-the-model" problems that he uses with great success with his physics students...” 
 
"Practice with the model" problems are goalless problems that are scaffolded. They show the 
power of modeling; they make students know that models and modeling MATTER in life.  They 
connect; they give a purpose and a meaning to modeling. 
 
You can download background/intro documents at the ASU modeling legacy website, at: 
http://modeling.asu.edu/Projects-Resources.html  
Scroll down to the section called: Discourse in the Modeling Classroom. 
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* Modeling discourse: excerpts from Ph.D. dissertations of Dwain Desbien and Colleen 
Megowan. 
* PowerPoint presentation by Matt Greenwolfe: Strategies to convince students to value and use 
models. 
* Matt Greenwolfe's 6-page introduction to "More Models in Modeling". 
 
"Practice-with-the-model" problems are of four types (I quote Matt Greenwolfe): 
  ------------------------- 
Type 1:  matched-modeling.  If you've only got one model, how do you get students to 
authentically think about whether the model applies to a situation or not?  These problems 
address this issue. 
 
Type 2:  minimal scaffolding - 02-CNFPM-whiteboard-problems1.pdf is the example.  The idea 
is to help the students understand what is expected without getting too frustrated. 
 
Type 3:  Full open-ended problem - 04-CNFPM-whiteboard-problems2.pdf.  After doing the first 
set of whiteboard problems, the scaffolding is dropped and students are expected to know what it 
means to model the problem.  Are they drawing diagrams and graphs just to fulfill the 
requirements, or do they really find them useful?  I try to catch the groups who aren't using 
diagrams and graphs and encourage them to find them helpful. 
 
Type 4:  No information - 03-wb1-circular-motion - Marc Reif came up with these, and the first 
few really made the students think, and then they got into the routine.  I made them tell me how 
they were going to use the information before I gave them a number.  This made them plan 
ahead to my satisfaction rather than just look for an equation. 
  -------------------------- 
 
AMTA members can download 80 of Matt's contributions in mechanics, at the AMTA website: 
    http://modelinginstruction.org 
in the Members Only section. Go to the physics curriculum. Click on <More models in 
modeling> . 
 
Terri McMurray has led mechanics Modeling Workshops in North Carolina. Now she leads AP 
physics workshops. She wrote in 2015: 
"I whole-heartedly second this round of applause for Matt’s contributions. A great deal of 
thought was put into the sequencing of the whiteboard worksheets as well as the follow-up 
homework problems. I strongly encourage all to check them out." 
 


