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Abstract
We analyzed students’ responses to a series of broken ruler measurement tasks in the form of
incorrect worked examples. The measurement tasks challenged students’ initial conceptions of where the
measurement starts and how to determine the overall length.

Brief Report

Typical difficulties with measuring include aligning the object with the ruler at one instead of at
zero, aligning the object at the ruler’s edge, or incorrectly identifying the number at the end point of the
object as the length regardless of where the object’s beginning point is aligned with the ruler (Clements,
1999; Drake, 2014; Lehrer et al., 1998). Broken ruler tasks are often used to highlight where students are
on the measurement trajectory, but when presented as worked examples, can also help them confront their
confusions. An orientation toward focusing on the trajectory of students’ learning is prevalent in the
learning through activity approach (Simon et al., 2010). Key to such approaches is a focus on choosing
task sequences that could promote reflective abstraction (Simon et al., 2010; Piaget, 1960). The tasks are
meant to expose students to potential inconsistencies in their thinking, help them make sense of them, and
advance their thinking to resolve the inconsistencies (Kamii, 2006).

As part of a larger study, 32 first-graders and 37 third-graders responded to a series of
measurement tasks in the form of incorrect worked examples. We chose measurement problems to
challenge students’ initial conceptions about where a measurement starts and how to determine the overall
length. We provided students with a worked example of an incorrectly solved broken ruler task for the
students to “debug.” The task had only one erroneous component: the length measurement of the item.
We created follow-up questions (which we presented during the post-test) showing a screwdriver placed
on a ruler in different places, based on their responses to the initial task. To determine how their
continuous measuring ideas related to their discrete measurement ideas, we included an example of a
student measuring with blocks. The students associated the concept of the beginning point to start
measuring with zero, one, and edge. This study tells what first and third graders know about
measurements when working a sequence of measurement tasks on paper and it provides useful insight
into their conceptions of measurements.
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