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We describe a coding lesson enacted by prospective secondary math and science teachers with students ages
11-13. We discuss challenges of introducing this content to learners for whom it is unfamiliar and the

pedagogical skills teachers needed to effectively address coding activities with students.

Wing (2010) states that computational thinking involves solving problems, designing systems, and
understanding human behavior. Computational thinking is increasingly necessary in our technological world,
yet according to the United States Bureau of Labor Statistics there are proportionally fewer computer science
graduates now than in the 1980s. The skills used in coding prepare students for learning challenging and abstract
concepts of upper level mathematics. Cognitively demanding problems (Smith & Stein, 1998), those without
an obvious procedure, which require students to invent novel strategies can support developing computational
thinking. Coding requires students not only to develop a solution to a problem, but also communicate that
solution in a specific way such that it can be carried out by a computer. This study aims to understand how to
effectively implement a lesson for 11-13 year-olds focused on developing computational thinking and coding.

Participants were 7 prospective secondary math and science teachers (PTs) and 12 students, ages 11-13. When
we enacted the lesson with PTs, our goal was to familiarize them with the lesson and to reflect on aspects that
might challenge students. The lesson relied on the “use-modify-create” progression (Lee et al., 2001) to support
students’ learning, foster creativity, and give teachers a structure for scaffolding student problem solving. First,
students interacted with a computer to learn how it was coded, which involved tinkering and a self-led
exploration to describe actions the computer could execute. Then they modified and revised instructions that
had been written for the computer to create their own project, in turn developing their computational thinking.
We found that students were independent and confident during the “use” portion of the activity, and that support
from the PTs was important during the “modify” and “create” portions because students struggled to have
purpose to their tinkering and to persevere in solving problems. We also identified specific PT pedagogical
skills needed for enacting a computational thinking lesson: questioning to help students clearly describe the
computer’s actions in mathematical language, attending students to connecting actions to code to identify causes
of and relationships among computer actions, and making a plan before translating it into a computer algorithm.
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