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Abstract

Geometric and spatial abilities are a crucial component of early childhood mathematics education and
have a profound impact on children’s subsequent learning in fields such as science, technology, engineering,
and mathematics. Building block play, a common constructive activity in kindergartens, requires children to
continuously apply skills such as spatial visualization, mental rotation, and orientation judgment during the
process, providing a natural vehicle for cultivating geometric and spatial abilities. However, while the
free-play approach commonly adopted in kindergartens can stimulate children’s interest, it has limitations
in systematically promoting the development of spatial cognition. Based on this, this study introduces a
method involving building within picture book story contexts. Through an intervention experiment, it
examines the impact of this approach on the geometric spatial abilities of middle-kindergarten children and
its underlying mechanisms, aiming to provide empirical evidence for teachers to conduct targeted
block-building guidance.

This study selected 97 preschoolers from a middle-class kindergarten in City S and used the
“Geometric Spatial Ability Assessment Tool” to evaluate their developmental levels across three
dimensions: geometric shape recognition, two-dimensional mental rotation, and spatial orientation
recognition. Based on these results, 60 children with moderate ability were selected. Using a pre-post
controlled group experimental design, they were randomly assigned to an experimental group (picture book
story-based construction) and a control group (Establishing Kindergarten Routines) for a 4-week
intervention involving two sessions per week. Following the intervention, pre- and post-test data were
analyzed using independent samples t-tests and analysis of covariance (ANCOVA), supplemented by
observations of the intervention videos, to examine the effects of picture book story-based construction on
the geometric spatial abilities and their respective dimensions among middle-class preschoolers.

The results revealed: D The geometric spatial abilities of middle-kindergarten children were generally
at a slightly below-average level, with uneven development across dimensions and no significant gender
differences;@After controlling for pre-test scores, the post-test total scores and scores across all
dimensions for children in the picture book story-based construction group were significantly higher than
those in the control group (p<0.001), validating Hypothesis 1;@The frequency of cooperation during
picture book story-based construction had a significant positive predictive effect on improvement scores
(B=0.482 , p=0.007) , whereas this effect was not observed in the control group (f=0.211 , p=0.261) ,
confirming Research Hypothesis 2;@Combined with observational analysis, it was found that the pathways
through which picture book story-based construction promotes different dimensions of geometric-spatial
ability exhibit stage-specific differences: the introduction stage primarily affects geometric shape

recognition, the construction stage primarily affects two-dimensional mental rotation, and the sharing stage



primarily affects spatial orientation recognition. Research Hypothesis 3 was validated.

In summary, this study found that picture book story-based construction significantly and
comprehensively promotes the development of geometric spatial abilities in middle-class preschool
children. Its advantages stem from the distinct pathways through  which the
“introduction-construction-sharing” three-stage process acts on different dimensions, as well as the
high-quality cognitive collaboration it fosters. Based on these findings, the researchers propose the
following recommendations to effectively integrate the “Story-Context Block Building Using Picture
Books” approach into daily kindergarten instruction and enhance children’s geometric-spatial abilities: First,
kindergartens should establish a structured activity system centered on “Story-Context Block Building
Using Picture Books”; second, refine the “three-stage, eight-measure” guidance process; third, create a
construction zone environment that stimulates geometric-spatial thinking; fourth, establish a home-school
collaboration mechanism to deepen instructional outcomes; fifth, enhance teachers’ professional
competence centered on observation and reflection.

Key words: Building Blocks; Story-Context Block Building Using Picture Books; spatial reasoning
skills; Middle Kindergarten Children
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