Using Counterintuitive Problems in Teaching Physics
In the teaching and learning of science, problem-solv​ing exercises are part of the canon of traditional methodology. Students frequently criticize these exercises as nothing more than a "joke," with numeric data often presented in the same order hi which they fit into the "proper" formula. A little substitution, and the problem is "solved." As a result, students develop a careless method​ology, looking for the short response that will fill the blanks of a mathematical exercise and require no critical thinking. Moreover, they are haunted by previously learned "intuitive physics"—full of misconceptions used to understand the world around them—that must now coexist with "academic physics" to pass exams. The edu​cational goal of relating daily phenomena and scientific concepts may never be achieved.
There is a vast literature outlining new approaches to helping students solve traditional problems. One alterna​tive proposes solving problems as if they were small research projects, disregarding the use of numerial values in problems and thereby putting the emphasis on physics rather than on mathematics. Of course there are many sit​uations for which traditional problems with then- numeric data are still useful and cannot just simply vanish from physics teaching. Computation is a key element in physics training and students have to know how to handle it.
I suggest the use of in-class problems that yield solu​tions that challenge students' expectations or are worded in such a manner that students obtain a wrong solution by making some standard mistakes. Problems with counterin​tuitive solutions force students to think before rushing ahead into calculations. Soon they become aware of dis-crepencies between their existing ideas and the solution they find for the problem.
There are various sources of traditional physics prob​lems to use with this new approach. I have found some problems in the ordinary textbooks and modified them according to the goals of the method. I have invented oth​ers while teaching introductory physics to first-year uni​versity students. Although it is not difficult to find or write problems similar to those given here, it does require a lit​tle effort and some imagination. Many traditional prob​lems can be reworded to alter the goal of the exercise and obtain one with counterintuitive results. For example, situ​ations in which masses or initial velocities do not influence the results are perfectly suited for  counterintuitive prob​lems. Some popular books on recreational physics and books with questions and answers referring to physics are also useful as a source of amusing and interesting material.
Some Sample Problems
The problems given here are centered on mechanics, one of the branches of physics in which a good deal of research has been done on students' misconceptions. Introducing problems with counterintuitive results at the very beginning of the course is potentially quite useful.
Measurement in Physics
Suppose we take a soccer ball and with the help of a string measure its circumference. Suppose now that we wrap the string one meter away from the surface of the ball. Students rapidly realize that a longer string is necessary to complete that task. We need an additional (L meters of string. But let us extrapolate the task and ask the students to measure Earth's circumference with, understandably, a longer string. In continuation (still pretending), they wrap a string around Earth, one meter away from its surface. They will need (L' more meters of string. The challenge is: find a correlation between (L and (L'.
Apparent answer:   AL' » AL Correct answer:       AL' = AL
Anyone would imagine right away that we will need a much longer string to complete the task of wrapping it at 1 m from the surface of the Earth rather than 1 m from the surface of the soccer ball. However, it is easy to dem​onstrate that AL' = AL. Using this problem in one of the first lectures is fair warning to students that common sense is not always useful for learning physics.

