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Posing problems is an important mathematical activity. In fact, Halmos (1980) views problems as
the essence of mathematics and he, as well as other mathematicians (e.g., Polya, 1973) and
mathematics educators (e.g., Brown & Walter, 1983, 1993; Silver 1994), argue that we should
prepare our students to become better problem posers. It is not surprising then that professional
organizations (e.g., Australian Education Council, 1991; National Council of Teacher of
Mathematics [NCTM], 1989, 1991, 2000) have called for increased attention for students to be given
opportunities to “create new problems by modifying the conditions of a given problem” (NCTM,
1991, p. 95). The research community still continues to investigate the different aspects of teaching
and learning how to pose mathematical problems (Felmer, Pehkonen, & Kilpatrick, 2016; Silver,
2013; Singer, Ellerton, & Cai, 2013, 2015).

To help my students and I to become better problem posers within dynamic geometry environments,
I developed a problem-posing framework. The problem-posing framework includes the following
systematic strategies to pose new problems by modifying the conditions of a given problem:
reversing, proving, specializing, generalizing, extending, and further extending. The problem-posing
framework has been a powerful tool that has helped both my students and I to create new problems
related to a given problem within dynamic geometry environments. The initial problem from which
we created new problems was the following: What type of quadrilateral has as vertices the points of
intersection of the angle bisectors of the angles of a parallelogram? I will refer to this problem as the
base problem.

During the poster presentation, I will display the problem-posing framework and illustrate its
usefulness with some of the problems that I and my students have generated by systematically
varying the attributes of the base problem. Examples of posed problems include the following:

Problem 1: The vertices of quadrilateral EFGH are the points of intersection of the angle bisectors
of a quadrilateral ABCD. If EFGH is a rectangle, what sort of quadrilateral is ABCD? (Converse or
reverse problem)

Problem 2: Let E, F, G, and H be the points of intersection of the angle bisectors of the angles of a
rectangle. Prove that EFGH is a square or a point. (Special and proof problem)

Problem 3: What kind of quadrilateral has as vertices the points of intersection of the angle bisectors
of the consecutive angles of a quadrilateral? (General problem)

Problem 4: Prove that the angle bisectors of the angles of a kite are concurrent. (Extended and proof
problem)

Problem 5: The vertices of quadrilateral EFGH are the points of intersection of the consecutive
exterior angles of an isosceles trapezoid ABCD. Characterize EFGH. (Further extended problem)

Problem 6: Let E, F, G, and H be the points of intersection of adjacent angle trisectors of the interior
angles of a parallelogram. What type of quadrilateral is EFGH? (Further extended problem)

The author will also provide solutions to problems that are supported by proofs in some cases or
conjectures supported by empirical evidence in other cases (such as geometric diagrams created with
Dynamic Geometry Software or numerical examples).
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