Assessments: Diagnoser, FCI, Lawson test


COMPILATION. Formative assessments: Diagnoser, FCI, Lawson test, TUG-K
Date:    Wed, 3 Oct 2007 
From:    Bob Warzeski 
     I need some suggestions.  This year, after a year of teaching mostly Physics First last year (on short notice and with little preparation for doing so, while teaching the full year using Modeling for the first time), I'm back primarily teaching the conventional, Jr-Sr Physics and Honors Physics courses this year.  (No choice in that, and Modeling is probably a dead letter here.)
     I have been asked by our administrators (none of whom has ever taught science) to develop non-graded assessments to diagnose students' difficulties, and strategies to address these.  Aside from not grading quizzes (except that I apparently have to show them lots of quizzes to show that I'm doing my job), I'm not real familiar with the various forms of alternative assessment that have become popular in recent years, or how they could be used in the context of such a course.
     I do already administer the FCI to all my classes, and was told this year (for my one remaining Freshman Honors Modeling Physics class) to use other assessments as well, because the FCI was produced by the same folks at ASU who produced Modeling, and I might be "teaching to the test".  So I also gave the FMCE and the Lawson test at the beginning of the course to all my classes.   Besides re-administering these at the appropriate time, I'll add the TUG-K at the end of the Mechanics part of the course.  My impression is that analysis of FCI and FMCE data with available templates can be used for diagnostic purposes.  I've had no time to analyze the pre-test results beyond tabulating them so far, however.  I'll need to get comparison data on high school students' performance on all three to document any real progress at the end of the year.  My impression my administrators want some sort of ongoing process, though.  I am baffled.
******************************************************************************

Date:    Thu, 4 Oct 2007 
From:    Laura Ritter (ASU05) 
     I'm not sure what other, more experienced modelers would recommend in this case, but I use

          http://www.diagnoser.com 

as a formative assessment tool.  The website has conceptual "quizzes" that give both the student and the teacher immediate feedback.  It was designed for schools in the state of Washington, but any district in the country can register for free.  

     I give these quizzes to my students as a credit/no credit assignment.  As they take the quiz, they receive immediate feedback about how they are doing. Also, each subsequent question depends on the preceding question.  The teacher can log in to the site and pull up a report that displays the results.  Wrong answers are coded according to misconception.  So, for example, if I found that many students chose an answer corresponding to question code #42, I would determine which misconception it was and would be able to immediately address it.  The site also provides strategies to address each misconception.  There are 2 quizzes per concept, so you could give a pre- and post-test.  The program does the data analysis for you, so you would have little additional work and a formative assessment tool to show your district.
******************************************************************************

Date:    Thu, 4 Oct 2007 
From:    Pam Kraus, FacetInnovations, Inc. 
     The resources at http://www.Diagnoser.com 

May be of use to you.  These are formative assessment tools FREE for teachers to use.  After setting up a Teacher account, you will find instructional and assessment resources to help you diagnose your student on a range of physics topics.


     The Diagnoser tools for each topic include:
     Elicitation Questions:  The elicitation questions should be used during the engagement phase of your unit. These questions are pencil and paper questions. A printer friendly (student) version is provided for you to use with your students. The teacher version below contains discussion notes and typical student responses. The elicitation questions open up many of the ideas in the class. It is the developmental lessons and prescriptive lessons that allow students to test these ideas and arrive at a scientific understanding of the concepts.  Revisiting student responses to the elicitation question at the end of a cycle of instruction is one way of helping students measure their own learning.
     Developmental Lessons:  After identifying students' initial facets of understanding with the elicitation questions, teachers can choose or adapt developmental lessons that will challenge problematic facets and build on strengths in students' thinking toward the learning goals. The developmental lessons should help students' explore experiences and ideas related to the learning goals.
     Diagnoser Sets:  Diagnoser sets of questions are available on many topics. Diagnoser question sets are designed to diagnose facets of understanding that research has identified. Diagnoser sets are formative assessments, designed to be assigned about mid-way through your unit after the ideas have been developed, but before the student has begun the application lessons or related projects. The computer program that runs the Diagnoser sets provides feedback to students based on their responses to assist them in monitoring their own learning.  More importantly, diagnostic reports are provided for the teacher that describes the facets likely used by students in answering each question. Teachers can use this information to select prescriptive activities to address any problematic facets that were diagnosed.
     Prescriptive Activities:  Prescriptive activities may be assigned to individual students or the whole class. These activities are designed to target specific problematic ideas diagnosed in the Diagnoser question sets. These lessons may be an extension of the developmental lessons and may include references to commercially (or freely) available curriculum. These activities can also be accessed from the teacher reports.
     We are greatly appreciative of the National Science Foundation for continuing to provide us support for these tools and to work on adding additional content.  Feedback and suggestions from users are always welcome.
******************************************************************************
Date:    Thu, 4 Oct 2007 
From:    Larson, Eric
    I have started requiring students to keep a science journal this year.  I have an essential question or learning target for the day posted on the board.  Students are required to reflect on what they learned that day, any questions they have, and how they could apply what they learned in class to something outside of class.  Students also write any notes, practice problems, lab data, basically whatever we do in class in their notebook as well.  I do grade for completeness and quality of work, but they are free to go back and make changes as they see fit.  Changes are to be made in a different colored writing utensil than that which they used in the first place, so I can assess what they have learned.  This would seem to be an alternative assessment to my mind.
     As part of this I usually start class with a start-up question/problem.  This is essentially a short quiz that is ungraded.  I try to have the review of the quiz be as student-led as possible.  Corrections must again be made in a different colored utensil.
     I do grade for completeness, quality of work and correctness, but they are free to go back and make changes as they see fit.  I typically grade a single unannounced page during a given unit to keep the honest and assess the entire unit's pages on the day of the unit test.  I do this with Physics First classes as well as with Jr-Sr and Honors level classes.  So far it has been a learning process for both the students and me, but I have liked the way it has gone so far this year.
****************************************************************************** 
Date:    Thu, 4 Oct 2007 
From:    Phil Sumida
     I've used the Diagnoser site with my physics accelerated students, and I found it to be a valuable tool for identifying misconceptions (or facets) of students and being able to tell what kinds of questions are good to ask.
     I set up a class using the site, provided the students with individual logins and passwords (the site generates them for you), and gave students credit for completing the series of questions. They're adaptive based on their previous answers, so when a student is done, the site can provide teachers with specific input about alternate conceptions of an idea (I used the section on forces). It was really helpful in choosing demonstrations or conceptual questions to augment my use of the Modeling curriculum.
     Two caveats:
-- The program only reports whether students have completed the assessment or not, so there is no official score if you want to give them a grade on their work (other than completion).
-- We have sets of wireless-enabled laptops, and when kids used them with our gateway, they often ended up logging into someone else's work. It was a problem with our school's Internet gateway setup.

******************************************************************************
Date:    Fri, 5 Oct 2007 
From:    John M Clement 
     If they [Bob Warzeski's administrators] only knew what they were asking.  The difficulties have been categorized very precisely by Reuven Feuerstein, who developed an extensive program that treats them.  He has a diagnostic called the Lpad, which is not released to untrained individuals.  The program is called Instrumental Enrichment.
     The Lawson test* does diagnose difficulties, and the only program which is designed to help is Thinking Science which is purchasable and consists of 30 (70 min lessons) designed to be given at regular intervals about 2 weeks apart.  Neither of these programs can be excerpted or taken in pieces with any hope of success.
     Modeling Instruction, Real Time Physics & Tools for Scientific Thinking, McDermott Tutorials... have been all designed to help with specific physics difficulties, but gain on the Lawson test is elusive. Modeling Instruction should help because it is based on the learning cycle, but gain is not as high as it should be.
     Conventional academic strategies will not really help with the specific difficulties.  The difficulties are easy to diagnose using the FCI, FMCE, TUG-K,... and many other diagnostics, but the underlying problems such as lack of proportional reasoning, visual perception problems... are much more resistant to change.
     They are obviously asking for things that no teacher has really been trained to do.


[Editor's note: the Classroom Test of Scientific Reasoning by Anton "Tony" Lawson can be downloaded on the modeling website, on the password-protected 'participant resources' webpage.]

Date:    Fri, 28 Dec 2007 
From:    Rand Harrington 
      We had a Promethean ActivBoard installed this year and after 3 months of teaching, I am truly converted.  

     We use the Activote system - students have a small handheld IR vote device that allows us to do real time formative assessment.  We use the voting tool often and it gives me and the students the feedback we need to know if students understand what we think we understand. 

     In addition, since we can save our work, it provides a record of discussion as well as a record of whiteboard presentations by students (who also use the board).  I can also save the board pages from a class and post to the course website.  Before class I can write conceptual questions that really get at the heart of what we are working on (like pre-writing on a whiteboard), and then bring these up during class as checkpoints to see what students are thinking.  

     The students love it - quick, anonymous (although you can also track individual students).  Could also be used as a great research tool to collect data on student thinking.  Largest drawback is that you are stuck with multiple choice- although there are some pretty good MC questions and I sometimes use the format of Jim Minstrell [Diagnoser, www.Diagnoser.com at FacetInnovations] where one question gets at student thinking and then a second, linked question gets at the reasons for their thinking. You also do a quick confidence vote.
     I also think that the fact that students can see how other students vote is important.  I often follow up the voting with getting students to offer reasons for each choice and to support their own votes with evidence.  

     I had thought I was pretty good at this without the voting system (and that the only reason to use a voting system was for a large lecture course).  Boy was I wrong!  I teach an AP-C course with 11 students and this system has had a significant impact.  I know Clement and others will ask for evidence of "impact" - as they should.  I think by the end of the year I may have some data to support this - certainly by the end of next year...


[Editor’s note: see also the 2008 compilation on clickers and flashcards for formative assessment, and compilations on Diagnoser, the Lawson test, etc.]
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