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Abstract

According to the 2018 Curriculum Guidelines for 12-Year Basic Education in Mathe-
matics for Vocational Senior High Schools in Taiwan, the educational objectives are broad
and dynamic, focusing on developing students’ mathematical competence and proficiency,
enhancing their ability to use tools and technology effectively, and fostering robust problem-
solving skills. This modern approach in vocational senior high school mathematics education
is not limited to just understanding mathematical concepts and applying mathematical skills.
It progressively moves towards equipping students with the ability to solve real-world and
occupational problems. This is achieved by cultivating a deep and flexible understanding of
mathematical principles and encouraging the adept application of mathematical tools. The
curriculum is designed to bridge theoretical knowledge with practical application, aiming to
prepare students for the diverse challenges they might encounter in their professional careers
and everyday life, thereby making mathematics education more relevant, engaging, and ap-
plicable to various contexts.
Textbook is a necessary element in the implementation of curriculum reform, and its content
symbolize the transformation of goals of the idealistic curriculum. The 12-Year Basic Edu-
cation embodies a paradigm shift in teaching and learning of mathematics, from knowledge-
centered learning to cultivating problem-solving in different contexts. The development of
student’s mathematics learning is not recommended to repeatedly practice similar problems
(Gu, Huang, & Marton, 2004), but rather, the number of problems in different contexts
should be increased to diversify the content of textbooks, thereby creating and shaping a
learning environment conducive to higher-level understanding (Van del Heuvel-Paanhuizen,
1996). In different contexts, it is possible to stimulate and inspire student’s flexible problem-
solving strategies. There is a positive relationship between providing learning opportunities
in diverse mathematical contexts and the academic achievement of students. How do text-
books demonstrate that offering a suitable learning environment to develop diverse problem-
solving strategies is a one of the crucial components of curriculum reform. Therefore, it is
necessary to explore and understand which contexts of questions are provided by textbooks
to facilitate the development of students’ problem-solving strategies.

The research, referring to PISA 2022 Mathematics Framework as theoretical foundation
and analytical framework, explores the question types and characteristics of mathematics
textbooks in vocational senior high school through content analysis. Question is the fun-
damental unit of composition in mathematics textbooks (Stein, Remillard, & Smith, 2007).

∗Speaker
†Corresponding author: scottiess0625@mail.naer.edu.tw

sciencesconf.org:iartem-17:522298

mailto:scottiess0625@mail.naer.edu.tw


The contexts involved in these questions were categorized into personal, social, occupational,
scientific, and mathematical. We conducted a detailed categorization, comparison, and anal-
ysis of the questions found in 10 different versions of mathematics textbooks in vocational
senior high school, systematically examining the content and structure of these educational
materials to gain a comprehensive understanding of their approach and emphasis in teaching
mathematics.

This research revealed three major findings. At first, in all the versions of the mathematics
textbooks analyzed, an overwhelming majority, exceeding 89%, of the questions presented
are deeply rooted in a mathematical context. This finding underscores a consistent and
significant focus on mathematical scenarios and problem-solving within the framework of
these textbooks, highlighting their dedication to emphasizing mathematical concepts and
applications. The second observation is that, in nine of the textbook versions, the questions
related to personal contexts ranked second in terms of frequency. In just one version of the
textbook, the questions involving scientific contexts outnumbered those related to personal
situations. The third finding is that in each version of the textbooks, questions related to
personal, occupational, and scientific contexts are extremely scarce, with the vast majority of
these questions accounting for less than 1% of the total. Moreover, there is one version of the
textbook that completely lacks any questions pertaining to occupational contexts. Therefore,
we suggest that textbooks should offer questions in a variety of contexts, enabling students
to use mathematics to solve problems and enhance their flexible and diverse problem-solving
strategies.
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