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What the Heck is an Investigation Anyway?

Investigations and inquiries create wonderful opportunities for students to not only put together a wide range of mathematical skills, but to create new understandings in the process.  The questions that serve as launching pads for investigations are often very “big”, and at first glance it may seem a difficult task for students to navigate their way from beginning to end.  However, the Inquiry Model may serve as a useful framework for helping students to see their way through an investigation.

The steps of the Inquiry Model are:

Explore

This is where students “muck about” with the problem until they reach a point where they understand what they are being asked to do.  For example, students may draw diagrams or look at specific examples.  If data collection is involved, the Explore stage will include the process of deciding what data to collect, and how best to collect it.

Hypothesize

At this stage students hypothesize a solution to the question.  In an investigation involving data collection (like Paper Roofs) this may not be a crucial stage, but in some inquiries this stage is essential.  For example if students are doing a geometry investigation in Geometer’s Sketchpad, the process of articulating a hypothesis that they then seek to confirm or deny is an important step.  The Hypothesize stage can help to set up students for that “Aha!” moment when the conclusion they reach is different from their hypothesis; it is out of such moments that new understanding can be created.

Model

Here students will attempt to represent the problem using a mathematical model.  For example, if data collection has been involved then the process of finding the equation of a line of best fit constitutes modelling the data.  In a geometry investigation the model might be a correctly constructed GSP sketch that can be used to test the hypothesis.  It is important to emphasize to students that the purpose of creating a model is to move closer to the solution, so that a model that is created but never used serves no purpose.  It is also important to note that as students progress through the course, the mathematical tools they have at their disposal in both the Model stage and the Transform/Manipulate stage will become more varied and sophisticated.

Transform/Manipulate
This is what students do to their model in order to arrive at a solution.  For example, they might substitute values into the equation of the line of best fit.  They 
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may transform their GSP sketch by clicking and dragging the elements of the sketch.

Conclude/Infer/Reflect

At this stage students pull the pieces together in order to state a conclusion to the problem.  A good conclusion comes out of (and so depends on) the results of the Model and Transform/Manipulate stages.  At this point students should be encouraged to reflect on their investigation, and pose extending questions.

It is important to note that not all investigations or inquiries will involve all five stages, and so a teacher may choose to assess using only two or three rows of the general inquiry rubric.  

It is equally important to keep in mind that the inquiry process is not necessarily as linear as the model would indicate.  For example, a student may collect data, and then at the model stage realize that more data, or different data, needs to be collected.  There are many possible loops that can occur in the process; students should be encouraged to be as reflective as possible throughout their inquiry, and to loop-back at any point in order to make their inquiry as thorough as possible.

