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Classification System Model Design for Algorithm Education
for Elementary and Secondary Students
Young-ho Lee, Duk-hoi Koo

Department of Computer Education, Seoul National University of Education

ABSTRACT

The purpose of this study is to propose algorithm classification system for algorithm education for Elementary
and Secondary Students. We defines the components of the algorithm and expresses the algorithm classification
system by the analysis synthesis method. The contents of the study are as follows. First, we conducted a theo—
retical search on the classification purpose and classification. Second, the contents and limitations of the classi—
fication system for the proposed algorithm contents were examined. In addition, we examined the contents and
selection criteria of algorithms used in algorithm education research. Third, the algorithm components were re—
defined using the core idea and crosscutting concept proposed by the NRC. And the crosscutting concept of algo—
rithm is subdivided into algorithm data structure and algorithm design strategy, and its contents are presented
using analytic synthesis classification scheme. Finally, the validity of the proposed contents was verified by the
review of the expert group. It is expected that the study on the algorithm classification system will provide many
implications for the contents selection and training method in the algorithm education.
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2.2.1 Computer Science Curricular 2013
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<Table 1> Computer Science Curricular 2013

Algorithms and Complexity
Basic Analysis
Big O, Little o, big Omega, big theta notation, Complexity
classes : constant, logarithmic, linear, quadratic, exponential,
Time and space trade-offs, Analysis of iterative and
recursive algorithms, Master Theorem
Algorithmic Strategies
Brute-force algorithms, Greedy algorithms, Divide and
conquer, Recursive backtracking, Dynamic Programming,
Branch and bound, Heuristic, Reduction : transform and
conquer
Fundamental Data Structures and Algorithms
simple numerical algorithms, sequential and binary search
algorithms, selection, insertion, quick sort, heapsort,
mergesort, hash table, binary search tree, graphs and graph
algorithms, heap, patten matching and string/text algorithms
Basic Automata, Computability and Complexity
finite-state machines, regular expression, the halting
problem, context—free grammars, introduction to the P-NP
classes and the P-NP problem, introduction to the
NP-complete class and exemplary NP-complete problems
Advanced Computational Complexity
review of the classes P and NP, polynomial hierarchy,
NP-completeness, classic NP-complete problems, reduction
techniques
Advanced Automata Theory and Computability
sets and languages, context-free language, turing machines,
or an equivalent formal model of universal computation,
nondeterministic Turing machines, Chomsky hierarchy, The
Church-Turing thesis, Computability, Rice’s Theorem,
Examples of uncomputable functions, Implications of
uncomputability
Advanced Data Structure, Algorithms, and Analysis
Balanced tree, Graphs, advanced data structure,
string-based data structures and algorithms, network flow,
Linear Programming, number—theoretic algorithms,
Geometric algorithms, Randomized algorithms, stochastic
algorithms, approximation algorithms, amortized analysis,
probabilistic analysis, online algorithms and competitive
analysis
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