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This debate pops up a lot.  It is an important debate for Rasch people because this is something that keeps their community together and makes their beer taste better knowing that their friends think in the same way about this issue.

The most intuitive and perhaps silly summary of the debate

In Rasch people’s mind there are people with them and people against them.  

People with them believe that the lines cannot cross.  People against them think it is okay for the lines to cross.   
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3P model.  Rasch people cannot accept this! 
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What are these lines?  What are these graphs?
The line explains behavior of items.  By items, think of mathematics test items for now.  The horizontal axis expresses a value you get when you subtract item difficulty from person ability (and all these are expressed in logit).  The vertical axis expresses probability of a test taker getting this item in question correct.  The first graph (where lines don’t cross) is based on the Rasch equation:

Log(p/1-p)= item difficulty – person ability
So to answer the question, what are these graphs?, the answer is that these graphs represent equations of item response theory models.  The graph where the lines don’t cross is that of Rasch model. 

In this equation, Rasch assumes that the discriminant factor can be fixed at 1.  It doesn’t say 1 anywhere, but it is there.  This value is called “distriminant factor” because it is about how sensitive an item is in translating the logit (expressed in the horizontal axis) to the probability (expressed in the vertical anxis).  If discriminant factor is huge and the slope is steeper, small changes in the left side of the equation translates into larger changes in the right side of the equation.  In Rasch model, however, this distriminant factor is set to 1, so all items have the same shapes by design.
Because of this fixing, the lines don’t cross.  
3P model, which Rasch people don’t like, allows these lines to cross.  This is because they think it is not productive to set the discriminant factor to 1.  In so doing, they complicate the simple Rasch model equation by adding things to it.  Let’s look at the graph again just for fun.  This crossing is a result of adding extra parameters to the equation.  For 3P modelers, this is an attempt to model the data by fixing the equation.
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For Rasch people, this creates an impossible situation.  Imagine there are John and Mary.  Imagine John is definitely smarter than Mary.  I indicated this in the graph below.  John is smarter than Mary.
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Please notice something that is impossible in reality is happening.  For John, Item B is easier than item A.  For Mary, it is the opposite—Item A is easier than item B.  I used the word “easy,” but by that I am referring to the probability of a person getting an item correct.  Higher probability means that a person has an easy time getting a correct answer.

This awkward situation simply is a fact of life for 3P modelers or just generally psychometrics people who are not Rasch believers.  For Rasch people, this is an impossible situation.
It is not simply impossible, but it creates a very uncomfortable, twisted situation.  Because item difficulty now depends on ability levels of test takers, you can no longer say one item is harder than another.  Without this ordering of items, how is objective measurement possible?  It is like having a scale that changes the way it measures, depending on how heavy a person is.
People may criticize saying that Rasch people ignore the possibility that the slopes can vary.  It is just a matter of life.  Actually Rasch people don’t ignore it.  The slope being fixed as 1 is an assumption they can test.  Winsptes or Facets (of Mike Linacre) provides diagnostic statistics that include the discriminant factor, so you can check if they deviate too far away from 1.

Rasch people just don’t want to fix the equation to make it fit the behaviors of the data.  They’d rather fix the data (by getting rid of bad data) to make the data fit the model.  For them the equation is sacred.  I feel Rasch people’s insistent in fact makes sense.  It may feel like their insistent is too stubborn at first, but it probably is because we are too much used to fixing the equation to model the behavior of data.  When we add predictors to regression models, we are fixing the equation.  We do that all the time, so we get used to doing that.  But when it comes to the behaviors of test items and test takers, the idea of fixing the equation is weird.  It creates an impossible situation.  It violates the simple idea that items can be ordered by their difficulty.  It makes the measurement process almost impossible.  (But again I may be biased on this.  Ben Wright taught me Rasch model.)
Which side is correct?
Ultimately this decision is a budget question.  If you use Rasch model and if you are a very strict Rasch researcher, you will have to get rid of items if they behave very badly.  Of course, people who use more complicated model also do get rid of items, but I’d think Rasch people have to get rid of more items if they are going to stick with what they believe.  This is because Rasch people are not going to change the equation to make it fit the data.  They are going to get rid of the bad data to make the equation correct.

Test item developing is a very expensive process.  I’ve worked on some test development project myself.  Even a simple test item like below can easily cost a few hundred dollars or even more, if you think about every possible cost.  Plus, your clients will be very unhappy to get rid of any items after paying lots of money.
4+3=?

A) 7

B) 5

C) 2

It is cheaper to fix the equation than to fix the data.
