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Abstract

At present, primary school mathematics teaching is undergoing a paradigm shift from a
traditional focus on knowledge transmission to a greater emphasis on the development of students'
core competencies. Under the guidance of the new curriculum standards, how to scientifically and
effectively implement the cultivation of students' quantitative literacy in the compulsory education
stage has become an important topic in mathematics teaching research and practice. As a newly
added core competency, the cultivation of quantitative literacy needs to overcome practical
difficulties existing in traditional teaching, such as fragmented knowledge points, superficial
teaching, and a single evaluation method. Against this practical background, this study introduces
the Understanding by Design (UbD) theory, which emphasizes understanding as the goal and
backward design as the framework, aiming to explore an operable path for the instructional design
and implementation of quantitative literacy in primary school mathematics.

This study adopted classroom observation and interview methods to investigate the current
status of instructional design and implementation of quantitative literacy in primary school
mathematics. It diagnosed the main existing problems and conducted an attribution analysis from
three dimensions: classroom design, teachers' teaching practices, and quantitative literacy
instruction. Through the preliminary investigation and analysis of the current situation, this study
revealed the practical dilemmas in the design and implementation of quantitative literacy teaching
at the primary school level. On this basis, it elaborated a theoretical framework for the
instructional design and implementation of quantitative literacy guided by the UbD theory, whose
inherent characteristics align with the underlying mechanisms of quantitative literacy teaching.
Ultimately, this study formulated the principles and processes of quantitative literacy instructional
design based on the UbD theory, focusing on predefined learning objectives oriented toward the
cultivation and development of core mathematical competencies in primary schools, and adhering
to an overall backward instructional process.

Taking the "Area" unit from the Grade 3 Volume 2 textbook of the People's Education Press
(PEP) version of primary school mathematics as the practical teaching content, this study carried
out backward instructional design and implementation for the unit, strictly following the
three-stage teaching framework of the UbD theory. Specifically, it first defined the expected
learning outcomes, then identified the evidence for teaching assessment, and finally designed
teaching and learning activities. Meanwhile, in the instructional design, the six dimensions of
quantitative literacy connotation were deeply integrated with the six dimensions of understanding.

When designing teaching performance tasks, the principle of relevance to real-life mathematical
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scenarios was upheld. The final presentation of performance tasks formed a closed loop of
backward design that achieved consistency among teaching, learning, and assessment in the
overall unit teaching.

Based on the UbD theory, this study verified the design framework through the case of the
"Area" unit, confirming the feasibility of quantitative literacy instructional design guided by the
UbD theory. It proposed systematic optimization strategies and presented an operable teaching
paradigm. However, the final teaching results indicated certain shortcomings, and students still
have room for improvement in advanced quantitative literacy abilities. Therefore, the study put
forward the following suggestions: anchor the quantitative literacy competency goal system based
on the principle of "beginning with the end in mind"; construct a spiral curriculum structure of
"concept-method-context"; design teaching scaffolds featuring embodied cognition and dynamic
visualization; create authentic performance tasks to activate the social dimension of quantitative
literacy; and establish a diversified evaluation system isomorphic to the six dimensions of
quantitative literacy connotation.

Key words: UbD Theory; Primary School Mathematics; Quantity Sense
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