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ABSTRACT
How should dynamic programming be taught to students experienc-
ing it for the first time? Dynamic programming is a sophisticated
programming technique that exercises many aspects of computer
science in concert. Because of the deep technical complexity therein,
building effective lessons is challenging. In this work we propose
a worked example model for teaching dynamic programming that
centers around a midterm exam in which the solutions are provided
to the students weeks in advance. 35 students were surveyed about
their experiences learning dynamic programming with and without
this model.

1 INTRODUCTION
Dynamic programming is an advanced programming technique that
achieves substantial efficiency gains over straightforward recursion
for certain problems. Teaching dynamic programming to those
that are first experiencing it is challenging due to the sophisticated
nature of the problems and solutions. Exams that expect students
to solve new (to them) dynamic programming problems are unfair
given a limited amount of time (∼80 min) and experience.

In this work, we propose a “worked example” methodology for
teaching dynamic programming that leverages several important
pedagogical techniques such as learning by testing one’s self, self-
paced learning, meta-cognition, content interleaving, and Bloom’s
taxonomy [3]. Ourmethodology is centered around a special midterm
exam in which the students are given the solutions (a worked ex-
ample) in advance.

2 BACKGROUND
Educating students using worked examples is not a new concept.
But, our use of it is novel in teaching dynamic programming. A
foundational work in the field of worked examples is that of Atkin-
son et al. [2]. Worked examples are common in many educational
contexts (especially math), but it is less commonly studied in higher
level courses within computer science. Two notable works are [5]
and [4], which both are exemplary of the most common idea: pro-
viding code examples to novice programmers. The recent work
from Akhuseyinoglu et al. [1] demonstrates that worked examples
can be useful outside of the CS1 context.
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3 OVERVIEW OF METHODS
In the proposed teaching model, an elaborate worked example of a
dynamic programming problem and solution is given to students.
The solution is broken into several parts including working the
problem by hand, providing a recursive solution, showing the re-
peated work in the recursive solution, and providing a dynamic
programming solution. After weeks of studying the worked exam-
ple via in-class activities and assignments, a midterm exam is given
containing the same problem. Students are expected to thoroughly
re-create the solutions from the worked example from memory.

In the Summer of 2022, 35 students were surveyed after having
taken the same course (CPS-222) at various points in the past. 14
participants experienced the worked example model and 21 took
the course before the introduction of the worked example model.
Survey questions were written along themes of confidence, test
anxiety, and general relevancy of dynamic programming.

4 CONTRIBUTIONS AND FUTUREWORK
Our key findings are that students who experienced the worked ex-
ample model felt less stress and less anxiety regarding the midterm
exam. Students also expressed the notion that the relevancy of
dynamic programming is artificially boosted by academia and so
called “technical interview” questions.

In the future, we plan to examine whether or not the worked
example model improves students’ understanding and competence
when solving dynamic programming problems.
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