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ABSTRACT

Analysis on word problems of elementary mathematics textbooks

- focusing on syntax and semantics -

Sung-Joon Kim(Professor, Busan National University of Education)

Han-Na Kim(Teacher, Bum-Il Elementary School)

Today importance of word problems in school mathematics increase as
mathematics which is applicable to real life is emphasized. Therefore elementary
mathematics textbooks include various word problems. In this paper, we restrict to
word problems in ‘letters and expressions’ domains of elementary mathematics
textbooks and analyse word problems types. Firstly we make the analysis frame
composed of syntax, semantics, material, and problem solving strategy. On syntax
aspects, number of sentences in word problem, identification between order of data
presentation and order of operation, inclusion of unnecessary or insufficient data,
open sehtence questions, Yngve index(degree of grammatic complexity of word
problems) etc. are included. On semantics aspects, existence of operations, steps of
problems, kinds and types of operations are investigated. Analysis of materials in
word problems are separated into real-life and mathematics material and problem
solving strategy is analysed as Lenchner’s twelve strategies.

As a result of this analysis, there is as followings. Firstly on syntax aspects,
average number of sentences in word problem is 2.6(43.1%0), percentage of
disagreement between order of data presentation and order of operation is 30%.
Degree of inclusion of unnecessary or insufficient data is comparatively low, but in
Gth-grade is about 20°%6. Also Yngve index is increasing from 1st grade(2.22) to 6th
grade(2.83). In this way variety and complexity in syntax aspects increase as
grades goes. Next on semantics, operation structured word problem is far more
than non-operation structured word problem(958.196:;6.9%). In the steps of operations,
ratio of Z-step problems is high(33.1%). In kinds of operations, addition is most
presented(33.9%). Results of semantic analysis is similar on syntax characteristics,
namely general tendency is complex and needs high level thinking as grades goes.

Analysis of materials shows that real-life materials is mainly used in word



WEHEEINAT MR M15(2005)

problems. On the other hand, the connection of other subject is nearly handled. In
the case of strategies, ‘trial-and-error’ is most appeared(20°4).

Based on these analysis, we concluded as followings. : degree of difficulty which
students is confronted with word problems in elementary mathematics textbooks is
gradually high as syntactic and semantic conditions are complicated. Finally we
proposed that connection between low-grades(1~3 grades) and high-grades(4~6
grades) is developed and relation between kinds of word problems and student’s

problem solving ability is analysed in succeed studies.

Key Words : elementary mathematics, textbooks, word problem, syntax, semantics,
material, problem solving strategy



