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Abstract: The curriculum standards define
spatial awareness as students' ability to
perceive geometric shapes through concrete
objects, abstract geometric figures, imagine
and express spatial relationships between
objects, and recognize patterns in the
motion and transformation of shapes.
However, practical teaching of spatial
awareness still faces numerous challenges,
where problem-based learning scenarios
play a significant role in addressing these
issues. Using the third-grade unit "Area and
Units of Area" as a case study, this paper
proposes multiple recommendations for
applying problem-based scenarios to
enhance spatial awareness instruction.
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1. Introduction
Problem-based scenarios encompass two
dimensions: "problem" and "context."
Consequently, the literature on problem-based
scenarios falls into two categories:
"context-oriented" and "problem-oriented [1]."
Context-oriented approaches primarily derive
questions related to new knowledge from
specific situations, where problems emerge
naturally within the established context [2].
Problem-oriented approaches start with
specific mathematical problems and create
contexts tailored to address those problems,
with the context arising from the problem itself
[3].
Although their orientations differ, both
integrate problems and contexts, placing
students within scenarios to independently
think through and resolve challenges.
In this paper, problem-based scenarios refer to
contexts intentionally designed by teachers
based on students' cognitive development and
learning objectives. These scenarios target
mathematical instructional goals, helping

students connect prior knowledge, comprehend
concepts, solve problems, and ultimately
advance the development of spatial awareness.
Moreover, problem-based scenarios are not
limited to classroom instruction but extend to
mathematics activities beyond the classroom
[4,5].

2. Issues in the Teaching of Spatial
Awareness
The Compulsory Education Mathematics
Curriculum Standards (2022 Edition)
(hereafter referred to as the curriculum
standards) defines spatial awareness as
students' ability to perceive geometric shapes
through concrete objects, abstract geometric
figures, imagine and express spatial
relationships between objects, and perceive
and describe patterns of motion and
transformation in shapes [6]. The Standards
regard spatial awareness as a critical
manifestation of students' core competencies,
highlighting the indispensable role of
cultivating spatial awareness in advancing
students' holistic development. However, in
practical teaching, the following issues persist
in fostering students' spatial awareness.

2.1 Students' Superficial Understanding of
Concepts
Conceptual comprehension serves as the
foundation for developing spatial awareness.
Misinterpretations of concepts can hinder
subsequent growth in spatial reasoning. For
example, in lessons on Area and Units of Area,
teachers often limit instructional materials to a
single face of an object or exclusively use
regular shapes. This narrow approach restricts
students' understanding of "surfaces" to
specific object faces or rigid geometric forms.

2.2 Lack of Accumulated Perceptual
Experiences
Sensory experiences are vital for nurturing
spatial awareness. Insufficient exposure to
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diverse materials forces students to rely on rote
memorization, stifling the development of
spatial intuition. In Area and Units of Area,
students are frequently asked to observe
classroom surfaces within a short time, leaving
inadequate opportunity for holistic sensory
engagement. Consequently, their perception of
"surfaces" remains fragmented.

2.3 Interference from Proactive Inhibition
While textbooks systematically structure
spatial awareness-progressing from
one-dimensional (lines) to two-dimensional
(surfaces) and three-dimensional (volume)
spaces-students often struggle to assimilate
new concepts due to entrenched prior
knowledge. For instance, in Area and Units of
Area, students commonly conflate "area" with
"perimeter," equating area measurement to
linear measurement. Additionally, integrating
area calculation methods into subsequent
learning to facilitate knowledge transfer
remains underemphasized.

2.4 Neglect of Conservation Concept
Development
The development of conservation concepts
(e.g., understanding that quantity remains
invariant despite spatial transformations) is
pivotal for advancing spatial awareness.
However, traditional teaching of Area and
Units of Area often fails to provide
contextualized scenarios-such as calculating
area through translation or rotation of
shapes-relying instead on verbal explanations
and passive imagination. This approach
inadequately fosters conservation thinking.
Thus, reimagining pedagogy to strengthen area
conservation concepts remains a key challenge
in this unit.

3. The Importance of Problem-Based
Scenarios in Cultivating Spatial Awareness
Scholar Wang Xuechun, based on the cognitive
characteristics of lower-primary students,
argues that teachers can leverage
problem-based scenarios to resolve cognitive
conflicts between prior and new knowledge,
enabling students to independently discover
and solve problems, construct conceptual
understanding, and lay a solid foundation for
the development of spatial awareness [7]. Zhou
Shanwei et al. propose that hierarchical and
cohesive scenarios help students structure

spatial mental representations, thereby
advancing their spatial reasoning [8].
Furthermore, Guo Yufeng et al. demonstrate
how real-world problem scenarios bridge
students' prior knowledge with new concepts,
facilitating the transformation between
three-dimensional and two-dimensional objects
in practical contexts and enhancing students'
spatial awareness [9].
From the above analysis, it is evident that
integrating problem-based scenarios in
mathematics instruction not only deepens
students' understanding of core concepts but
also stimulates their intrinsic motivation to
think critically and explore solutions actively,
thereby fostering holistic development of core
competencies. To address the challenges in
teaching spatial awareness, problem-based
scenarios must serve as the backbone,
integrated throughout the entire process of
mathematical activities.

4. Recommendations for Applying
Problem-Based Scenarios in Spatial
Awareness Instruction
Integrating problem-based scenarios into
spatial awareness education should extend
beyond classroom instruction, encompassing
pre-class exploration, in-class learning, and
post-class consolidation. Different
instructional contexts serve distinct
pedagogical functions, necessitating tailored
approaches to problem-based scenario design
[10].

4.1 Create Real-Life Scenarios to Enrich
Pre-Class Experiences
Before lessons, students require exposure to
diverse real-life contexts to accumulate
perceptual experiences with geometric shapes,
abstract these shapes, and build foundational
spatial awareness. Teachers can guide students
to observe and document geometric forms in
familiar environments. For example, prior to
teaching Area and Units of Area, students
might explore and record various "surfaces"
(e.g., tabletops, book covers) in daily life to
intuitively grasp the concept of "area."

4.2 Design Game-Based Scenarios to Foster
Student Engagement
Effective lessons begin by sparking student
interest. Leveraging primary students’ active
and attention-limited learning traits, teachers

Philosophy and Social Science Vol. 2 No. 2, 2025

21



can design interactive games to motivate
problem-solving. In Area and Units of Area
lesson, a teacher might design a game: boys
turn away while girls count small squares in a
4-square shape (Figure 1) shape projected
on-screen, then roles reverse as girls turn away
for boys to count a 16-square shape (Figure 2).
Students then debate which shape is larger
(they are equal), stimulating conjecture and
discussion while fostering a dynamic
classroom atmosphere.

Figure 1. 4-Square Shape

Figure 2. 4-Square Shape

4.3 Utilize Multimedia Scenarios to Clarify
Abstract Concepts
Multimedia technology transforms static
textbook content into dynamic,
three-dimensional representations, enhancing
students’ spatial imagination. For instance, in
Area and Units of Area teaching, animations
can visualize the "infinity" of unclosed shapes
(e.g., an unbroken line expanding endlessly).
Paired with guided reflection, this helps
students conclude that "only closed shapes
have measurable area," solidifying conceptual
understanding.

4.4 Present Analogous Scenarios to Provoke

Cognitive Conflict
Analogies bridge prior and new knowledge by
highlighting contrasts. When introducing area,
students often conflate it with perimeter. A
teacher might ask: "Which tool measures a
desk’s area-string, squares, triangles, or
circles?" Comparing scenarios (e.g., using
string for perimeter vs. tiles for area) deepens
students’ grasp of their distinctions, resolving
misconceptions through guided analysis.

4.5 Implement Hands-On Scenarios to Build
Spatial Reasoning
Tactile activities help students internalize
abstract concepts through experimentation. In
Area and Units of Area lesson, students might
select shapes (squares, circles, triangles) to
measure a rectangle’s area. Through trial and
error, they discover which units tessellate
efficiently, analyze spatial relationships, and
reflect on real-world applications of area
measurement, reinforcing practical
understanding.

4.6 Develop Progressive Scenarios to
Strengthen Conceptual Cohesion
Progressive scenarios structure activities with
spiraling complexity within a unified context,
enabling students to connect prior and new
knowledge systematically. For example, when
measuring composite shapes, students initially
count squares manually but soon recognize the
inefficiency. Introducing grid paper
streamlines the process, demonstrating the
utility of new methods while paving the way
for advanced techniques like coordinate-based
area calculation.
By strategically embedding these scenarios
across the learning cycle, teachers can cultivate
robust spatial awareness while addressing the
challenges outlined in earlier sections.

5. Conclusion
Teachers should create diverse
problem-solving scenarios based on students'
learning profiles, instructional objectives, and
practical conditions, while integrating core
competencies into the cultivation of spatial
concepts. This approach should not only assess
students' behavioral performance in these
scenarios but also enhance their emotional
engagement. Regarding learning attitudes,
educators should observe whether students
actively pose questions and independently
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resolve related issues. In terms of cognitive
processes, attention should be paid to whether
students actively explore and analyze problems,
propose innovative solutions, and articulate
their thinking clearly. When evaluating inquiry
capabilities, emphasis should be placed on
students' collaborative skills, effective
interactive exchanges that spark intellectual
synergy, diversified problem-solving
approaches, and measurable improvement in
problem-solving proficiency. Throughout this
application process, teachers must focus on
students' substantive progress in learning,
recognize and validate creative expressions,
deepen experiential understanding of
knowledge application, reinforce positive
learning behaviors, and guide students to
discover their potential. This comprehensive
approach aims to foster mathematical
confidence, cultivate positive attitudes towards
mathematics, and ultimately promote the
development of spatial reasoning abilities.
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