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Early childhood puzzle play is associated with the development of spatial skills such as spatial perception, mental rotation,
and spatial visualization. Children’s ability to spatially visualize, mentally rotate, and/or move objects around in a physical
space is referred to as their spatial skill(s). The use of spatial skills allows children to view objects or ideas from multiple
directions and perspectives, to interpret visual aids/diagrams, and to navigate through their physical environment by identifying
paths/routes from point A to point B. Research has shown that early spatial skills are predictive of participation in STEM-related
(Science, Technology, Engineering, and Math) career choices. Children’s spatial ability is malleable during early childhood
development; therefore, early interventions can contribute towards improved spatial performance later in life. Researchers have
explored various ways to develop spatial reasoning in young children through engaging activities, one of the main ways to do
so is through puzzle play. Puzzle play can be described as a structured, creative type of play that requires children to identify
relationships between parts and the whole. A puzzle can be defined as a closed-ended spatial manipulation task, where there is a
specific goal and a set of rules. Model-based block constructions require children to translate two-dimensional representations
into three-dimensional actions. This paper presents a narrative review of peer-reviewed studies published between 2008 and
2024 that examine associations between early puzzle-like spatial play (including jigsaw puzzles, tangrams, and model-based
block play) and children’s spatial skills in early and middle childhood.
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Introduction

Spatial skills refer to the ability to visualize, rotate, reason,
navigate environments, and things in space. The ability to
see and think about an object from various points of view, to
interpret pictures or diagrams, and to move through a world
filled with physical obstacles all rely on the presence of spa-
tial skills!. Research indicates that the quality of spatial skills
is a good predictor of future success in STEM-related dis-
ciplines?. Spatial reasoning can be developed malleably in
early childhood, and several long-term longitudinal studies
have shown that early childhood performance in spatial rea-
soning can cultivate later career success in STEM-related ca-
reersi~. One type of activity that has been found to be ef-
fective at enhancing the development of spatial reasoning in
young children is puzzle play*~.

Puzzle play can be described as a structured yet creative
form of children’s play that allows children to learn to per-
ceive relationships between individual parts and whole, while
working toward achieving a pre-specified goal according to a
pre-determined set of rules. Puzzle play can be defined as a
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closed-end spatial manipulation task that has a predetermined
objective and a pre-defined set of rules. An example of a puz-
zle would be a jigsaw puzzle, a tangram puzzle, or a model-
based block construction, and translating a two-dimensional
representation into a three-dimensional action*™®. Such activ-
ities engage core spatial processes, including mental rotation,
spatial visualization, and pattern recognition, and makes puz-
zle play a theoretically plausible context for reinforcing spatial
skill development®Z.,

The purpose of this literature review is to examine whether
early childhood puzzle play can improve children’s spatial
abilities and has been linked to later STEM-related career suc-
cess. Rather than assuming a direct causal pathway from puz-
zle play to STEM careers, this review focuses on mapping how
different forms of puzzle play relate to spatial skills and on
evaluating the methodological strengths and limitations of the
existing evidence that associate relationship of early spatial
skills with the success of future STEM-related careers.

Classic cognitive development theories, such as Piagetian
theory, can help explain how children develop spatial knowl-
edge in the early years of life. Children construct spatial con-
cepts based on physical object manipulation and develop men-
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tal images to coordinate those manipulations. As they work
with objects like blocks, puzzles, and other materials, they
gradually move from simple ideas to more sophisticated un-
derstandings of shape and perspective®. Vygotsky’s socio-
cultural theory adds that much of cognitive learning unfolds
through social interaction. Guided interaction and scaffold-
ing, such as adults’ spatial language and questioning during
puzzle and block play can extend children’s spatial think-
ing. Although children remain in control of the activity, these
prompts from advisors help them notice new alignments, ro-
tations, and things they might not discover on their own®.
This theoretically grounded perspective offers a rich concep-
tual lens for investigating how early spatial experiences relate
to the development of spatial skills and can contribute to future
STEM-related careers.

Methods

”This paper follows a narrative literature review methodol-
ogy focused on peer-reviewed research published between
2008 and 2024 to examine the link between early spatial
play and future STEM-related careers. The primary databases
searched were APA PsycINFO, ERIC, Web of Science, Sco-
pus, and JSTOR; Google Scholar was used as a supplementary
source to identify additional and in-press articles. The selected
databases were chosen because they offer broad coverage of
developmental psychology, education, cognitive science, and
related fields where spatial and STEM-related research is typ-
ically published.

The search strings used were combined of three groups of
terms using Boolean operators and quotation marks for all
phrases: (1) spatial play terms: “puzzle play” OR ‘“jigsaw
puzzle” OR “tangram” OR “block play” OR “construction
toy”; (2) spatial outcome terms: “spatial skills” OR “spa-
tial ability” OR “mental rotation” OR “spatial visualization”
OR “spatial scaling” OR “spatial reasoning”’; and (3) popula-
tion/education terms: “child reasoning” OR “preschool” OR
“early childhood” OR “primary school” with STEM-related
terms (“mathematics,” “science,” “STEM readiness”). Dupli-
cates were removed, and titles and abstracts were screened
to exclude clearly irrelevant records (e.g., adult-only samples,
studies focusing solely on non-spatial games, or non-empirical
reports).

Research studies were considered eligible for review if they
examined the association between early childhood spatial play
with puzzles, blocks, tangrams, or other similar manipula-
tives and either cognitive or academic results. The review
included both observation and correlational studies, experi-
mental or quasi-experimental interventions as well as meta-
analysis studies that explicitly examined spatial training in
childhood and outcomes associated with education and cog-
nitive abilities. Additionally, quantitative studies were pre-

ferred. For each included study, various factors like country,
sample characteristics (size, age, setting), type of spatial play,
study design, outcome measures (spatial and academic), and
key covariates controlled (e.g., SES, parental education, base-
line spatial/verbal ability) were recorded. Study quality was
appraised with an adapted checklist assessing selection proce-
dures, validity of play/outcome measures, and confound con-
trol, rated as low, unclear, or high risk. Finally, a thematic
narrative synthesis was conducted by study design and play
type, and highlighted consistent patterns and trends, possible
mediators, and any gaps in causal and generalizable evidence.

Results

”Following a database search and backward citation tracking,
a total of 28 peer-reviewed articles met the inclusion criteria
for this narrative review. Studies were eligible for inclusion if
they (a) examined puzzle play, block play, or closely related
spatial manipulatives; (b) reported at least one quantitative
measure of spatial skills or a related cognitive/academic out-
come; and (c) involved children (0-12) in an educational set-
ting or developmental contexts. Articles were excluded from
consideration if they (a) exclusively investigated older adoles-
cents or adult populations; (b) focused on non-spatial games
lacking a clear spatial component; or (c) lacked sufficient de-
tails regarding methodology to allow interpretation of results.

Among these, 10 employed experimental or quasi-
experimental designs testing structured interventions like
block building !, puzzle play*12, or spatial training pro-
grams 35 consistently reporting medium-to-large gains in
spatial transformation, visualization, and math reasoning. 14
were correlational or longitudinal studies, which explored the
frequency of free play with blocks/puzzles to stronger spa-
tial and arithmetic performance from preschool through pri-
mary years>©118  Five meta-analyses or large-scale re-
views confirmed spatial malleability via play-based training,
with effects transferable to STEM domains across SES and
gender "2, Neuroimaging work highlighted parietal activa-
tion patterns supporting visuospatial integration during con-
struction tasks?%"23, Study quality was informally assessed
Study quality was informally assessed via sample size, control
for confounders like baseline ability/SES?#, and play speci-
ficity 22120,

Though not a full systematic review, the process followed
the PRISMA protocol for transparency. The search, screen,
and report components of this review were closely aligned
with PRISMA guidelines (i.e., explicit inclusion/exclusion
criteria and clear descriptions of study type). A common
theme emerged among all 28 studies: a consistent pattern held
that structured spatial play positively enhances visuospatial
skills and executive outcomes. Furthermore, spatial skills can
be reliably trained across a variety of age groups and contexts.
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Table 1 Summary of studies on spatial play and its relation to spatial and STEM outcomes

Reference | Sample (Age, | Type of Spatial Play / | Design Main Spatial / Academic | Key Covariates / Notes
N, Setting) Training Outcomes
2 5-6 years, | Block play program Quasi- Block play improved cre- | Focus on creativity; limited
preschool, experimental ativity (fluency, flexibility, | direct spatial measures
N=~60, Turkey originality)
z Conceptual pa- | Review of spatial activ- | Narrative Argues for integrating spa- | Theoretical; no original
per, early child- | ities (puzzles, blocks, | review tial experiences into early | data
hood maps, etc.) childhood education
20 Preschool 2D puzzles with vary- | Quasi- More complex designs | Limited control for SES;
children, ing design complexity experimental linked to better motor and | focus on design features
N=~60-80, cognitive outcomes
Turkey
o Kindergarten Guided block-building | Experimental Improved spatial visualiza- | Classroom-based;  short-
children, US, | intervention / quasi- | tion and block construction | term follow-up
N~70-80 experimental skills vs comparison
I Girls,  Grade | Spatial skills and arith- | Longitudinal Grade-1 spatial skills pre- | Considered SES and base-
1-5, N=150, | metic strategies (no | correlational dicted Grade-5 analytical | line ability
usS specific play) math reasoning
L3 6-8 years, | Computerized spa- | Experimental Training improved number- | Controlled pre-test math
primary school, | tial training (rota- line estimation and propor- | and spatial scores
N~60-80 tions/transformations) tional reasoning
20 5-11 years, | Visual-spatial construc- | Experimental Bilateral parietal activation | Developmental comparison
N~30-40 tion task in scanner neuroimaging for complex visuospatial | with adults
construction
e Primary school | General spatial tasks | Longitudinal Bidirectional relations be- | Controlled age and verbal
children, (not specific play) correlational tween spatial cognition and | ability
N~150-200, math achievement
UK
2 Children and | Mental rotation, | fMRI meta- | Overlapping parietal activa- | Neural evidence for shared
adults (various | symbolic number, | analysis tion for spatial and numeri- | networks
ages), multiple | arithmetic tasks cal tasks
datasets
gz Children across | Battery of spatial and | Cross-sectional | Spatial-math association | Explicit SES and gender
age, SES, and | math tasks correlational robust across age, SES, | comparisons
gender, N;300 gender
el 6-15 years, | Digital spatial cogni- | Large random- | Spatial training enhanced | Age, SES, and country ex-
17,000 children | tion training program ized controlled | mathematics learning | amined as moderators
trial across diverse groups
6 3-7 years, large | Parent-reported block | Correlational More construction play as- | Controlled verbal and math
[N} sample, | and construction toy sociated with higher spatial | ability
N 1,000 play visualization
28 Early child- | Tablet-based spatial | Correlational / | Identified hierarchical | Focus on taxonomy, not
hood, MaGrid | games validation structure of early visuospa- | STEM outcomes
app users, tial subskills
N~200
4 26-54 months, | Naturalistic jigsaw puz- | Longitudinal Frequency/quality of puz- | Controlled SES, parental
N=53, home | zle play at home correlational zle play associated with | education, parental spatial
observations later spatial transformation | language
skills
2 Primary school | Standardized  spatial | Correlational / | Different spatial subskills | Highlights need to distin-
children, and math tasks decomposition (rotation, visualization, | guish spatial components
N=~200 analysis scaling) related differently
to math outcomes

Continued on next page
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Table 1 — continued from previous page

Reference | Sample (Age, | Type of Spatial Play / | Design Main Spatial / Academic | Key Covariates / Notes
N, Setting) Training Outcomes
L 4-6 years, | Structured puzzle- | Quasi- Intervention group showed | Classroom setting; no long-
preschool, playing method experimental higher cognitive develop- | term follow-up
Indonesia, ment scores than controls
N~30-40
z Early child- | Spatial learning and ed- | Theoretical/reviey Outlines why and how to | Synthesises multiple empir-
hood, de- | ucation teach spatial skills early; | ical findings
velopmental links to curricula
review
50 Infancy Spatial  development | Review Summarises mechanisms, | Provides overarching de-
through broadly variability, and educational | velopmental framework
childhood, implications
handbook
chapter
gl 8-year-olds, Block-building vs | Experimental Block play selectively acti- | Compared different play
N=~50-60 board-game play | neuroimaging vated parietal regions tied | contexts
(fMRI) to spatial processing
13 4-5 years, | Spatial apps vs con- | Experimental Both formats improved | Low-SES sample; format
under- crete manipulatives spatial skills; concrete + | comparison
resourced with guidance adult spatial language gave
preschoolers, deeper conceptual gains
N=~100
23 Children Complex visuospatial | Experimental Bilateral parietal involve- | Focus on brain activation
and adults, | functions (neuroimag- | neuroimaging ment in high-level visu- | patterns
N=~40-60 ing tasks) ospatial functions
I 38-69 months, | Semi-structured block- | Randomized Improved early mathemat- | Tested  parent-education
N=59, play curriculum controlled trial ics and executive function- | SES as moderator
preschool, ing, especially for lower-
us education families
I School and | Spatial training in | Narrative Spatial training can im- | Discusses transfer and
college popu- | STEM-relevant con- | review prove STEM performance, | boundary conditions
lations, various | texts especially when aligned
N with curricular demands
I Multiple Various spatial train- | Meta-analysis Spatial skills are malleable; | Analysed moderators; dis-
child/adult ing (including puzzles, moderate-to-large training | cussed publication bias
samples across | blocks, software) effects that generalise to
studies some untrained tasks
3 Preschoolers, Blocks, puzzles, and | Correlational / | Spatial play predicted spa- | Considered SES, language,
N=100-150, shape toys short-term lon- | tial skills and early mathe- | executive function
usS gitudinal matics performance
2 Longitudinal, General spatial ability | Longitudinal Spatial ability predicted en- | No direct puzzle measures;
large US | (standard tests) correlational try into and success in | long-term tracking
cohorts STEM fields
al Preschoolers, Mental rotation task | Experimental Higher working memory | Examined working mem-
40-60 with fNIRS capacity linked to stronger | ory as a moderator
spatial-task activation
3 Children 0-8 | Early spatial skills | Meta-analysis Substantial overall training | Calls for more diverse sam-
years  across | training (various tasks, effect; age, training type, | ples and better reporting
many studies incl. puzzles/blocks) and setting not significant
moderators
I8 Preschoolers, Free block building Correlational Stronger spatial skills asso- | Suggests reciprocal link be-
N~100, China ciated with more complex | tween skill and construc-
block structures tion complexity
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Discussion

Literature consistently highlights the link between structured
play and children’s spatial skills. Levine and coworkers ob-
served that preschoolers who frequently engaged in challeng-
ing rotation puzzle play at home performed better on later
mental transformation tasks, even after accounting for socioe-
conomic factors such as parental income, language, and edu-
cation level*. Casey and coworkers reported that block build-
ing intervention improved their kindergartners’ spatial visu-
alization!?. Schmitt and coworkers found that guided block
play enhanced both early mathematics and executive func-
tioningl. Meta-analytic work by Uttal and coworkers and
Yang and coworkers confirmed that spatial training interven-
tions often delivered through puzzles, blocks, or mental rota-
tions tasks yield positive improvements emerging when activ-
ities involve guidance by adults who use spatial language>.
Collectively, these findings suggest that early, intentional puz-
zle play uniquely supports the development of flexible spa-
tial cognition and lays out the groundwork for later learn-
ing in STEM. A study by Mulyana, Nurcahyani and cowork-
ers observed a structured preschool setting, where a puzzle-
play method significantly improved cognitive development
scores in 4—6-year-olds compared with regular classroom ac-
tivities'?. Alkouri argued, from a conceptual perspective, that
such early rotation-heavy tasks help children form mental rep-
resentations of objects in space, which are foundational for
later geometry and problem solving?”. Verdine and coworkers
further linked children’s engagement with puzzles and shape
toys to improved spatial skills and early math readiness, which
indicates that even simple flat puzzles in preschool can have a
measurable academic impact®. This also suggests that spatial
interventions may partly work by strengthening planning and
cognitive flexibility. Moreover, Zhang and coworkers demon-
strated that preschoolers with better spatial skills built more
complex block structures, pointing to a reciprocal link be-
tween spatial ability and construction complexity'®. Aral and
coworkers showed that puzzle design features (piece shape,
fit demands) were linked to gains in fine-motor and cogni-
tive development, indicating that not all puzzles are equally
beneficial and that rotation and shape-matching demands mat-
ter2%, Furthermore, Aral and coworkers reported that children
working with more complex 2D puzzles demonstrated better
overall cognitive and motor outcomes than peers using sim-
pler designs, implying that the cognitive load of aligning and
rotating pieces supports spatial growth2°.

Yang and coworkers observed in a meta-analysis that early
childhood interventions involving 2D spatial tasks, including
tangram-like activities, yielded especially strong gains that
were particularly effective during the preschool years, when
play was guided and when tasks required flexible matching of
parts to wholes=.

Block play offers an additional pathway to puzzle play for
the development of spatial reasoning. Schmitt and cowork-
ers demonstrated that a structured block-play curriculum im-
proved preschool children’s mathematics and executive func-
tioning, which suggests that block play can serve as a dual-
purpose tool for cognitive and academic growth'. Newman
and coworkers utilized fMRI to compare the impact of block
building versus board games and found that block play selec-
tively activated parietal regions tied to spatial processing!,
This supports the idea that construction toys uniquely exer-
cise visuospatial networks. Moreover, Aksoy and Belgin Ak-
soy reported that block play also nurtures creativity, with chil-
dren in a block-play program showing higher divergent think-
ing scores®. This indicates that construction tasks encourage
flexible idea generation alongside spatial skills.

Casey and coworkers discussed that first-grade girls’ spatial
skills and arithmetic strategies predict fifth-grade analytical
math reasoning, including complex word problems”. This
underscores the importance of early spatial support for later
higher-order math. Jirout, Newcombe and coworkers reported
that frequent engagement with block-building was associated
with higher spatial visualization scores, even when accounting
for verbal ability and mathematical ability®. The authors sug-
gested that 3D models contribute uniquely and were helpful
in internalizing the geometric concepts of symmetry, balance,
and proportionality.

Johnson and coworkers examined spatial and math skills
across age, SES, and gender, and found that while levels dif-
fered by demographic factors, the link between spatial and
math performance was consistently positive, which shows
spatial training as a potentially equitable support for STEM-
related future careers<,

Stieff, Uttal, and coworkers summarized evidence that spa-
tial training improves STEM performance, especially when
training tasks share structure with target academic content,
such as using spatial diagrams in science''”. Wai and cowork-
ers synthesized longitudinal data and showed that individuals
with higher spatial ability in youth were more likely to en-
ter and succeed in STEM fields, arguing that early spatial ex-
periences may have long-term educational and occupational
consequences?. Judd, Klingberg and coworkers provided par-
ticularly strong causal evidence by training spatial skills in
a sample of roughly 17,000 children and demonstrating reli-
able improvements in mathematics learning outcomes across
diverse groups!®. Mohring and coworkers decomposed spatial
skills into components such as mental rotation, visualization,
and scaling, and showed that these subskills relate differently
to specific math outcomes, suggesting that some forms of spa-
tial play may be especially well-suited to certain mathematical
concepts 2.,

Hawes and coworkers conducted an fMRI meta-analysis
showing overlapping activation in parietal regions during sym-
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bolic number tasks, arithmetic, and mental rotation, support-
ing the view that common neural systems underlie spatial
and numerical processing?Z. Ferrara and coworkers and San-
tarnecchi and coworkers found that complex visuospatial con-
struction tasks in children engage bilateral parietal regions in-
volved in integrating spatial information, and that this bilateral
pattern resembles that of adults, challenging earlier claims of
strictly right-hemisphere specialization?¥2. Wu and cowork-
ers used fNIRS with preschoolers and observed that children
with higher working memory capacity showed stronger activa-
tion during mental rotation, indicating that executive resources
and spatial processing interact from an early age>1.
Comprehensive reviews by Newcombe, Frick and cowork-
ers and Newcombe, Uttal, and Sauter summarized spatial de-
velopment from infancy through childhood, arguing that spa-
tial skills are built through cumulative experiences with ob-
jects, language, and symbolic tools, and that education should
deliberately foster these experiences”". Alkouri emphasized
that early childhood classrooms can play a central role by em-
bedding spatially rich activities such as puzzles, block con-
structions, and map or drawing tasks into everyday routines,
rather than treating them as optional extras®’. Some stud-
ies directly compared or combined digital and concrete spa-
tial tools. Jung and coworkers used the MaGrid app to as-
sess and train specific spatial subskills (e.g., mental rotation,
perspective taking) in tablet-based tasks, showing that digital
activities can provide precise, game-like practice with clear
developmental progressions?®. Polinsky, Haden, and Levin
compared digital apps and physical materials in preschoolers
from under-resourced backgrounds and found that both for-
mats improved spatial performance, but concrete manipula-
tives paired with adult spatial language often supported deeper
conceptual understanding and transfer>. These findings sug-
gest that digital tools can complement, but not fully replace,
hands-on block and puzzle play, especially for young children.

Practical Implications

The findings from this literature review suggest that structured
puzzle play in early childhood, when used intentionally, can
support the development of spatial skills that can contribute
towards later success in STEM-related careers. The results of
this work could therefore be utilized in several ways. First,
because multiple studies and meta-analyses show that spatial
skills are malleable and can be strengthened through hands-on
tasks (e.g., puzzles, blocks, spatial apps), educators in early-
years settings can offer a variety of age-appropriate spatial ac-
tivities during classroom activities to support spatial thinking.
Second, findings that guided play and spatial language often
enhance training effects suggest that educators and caregivers
might focus less on the specific brand or type of puzzle and
more on how they interact with children during these activi-

ties. , Third, clinicians and early-intervention specialists, such
as pediatric occupational therapists and educational or school
psychologists, may also recommend puzzle play as an accessi-
ble tool within broader programs designed to support children
who show early spatial weaknesses or who are at risk for later
academic difficulties in math and science.

Although longitudinal studies link stronger early spatial
skills to later math and STEM outcomes, the current evidence
base mostly establishes associations and short- to medium-
term improvements, so any recommendations for using puz-
zles and blocks in curricula should be framed as promising
supports for spatial development rather than as guaranteed
pathways to STEM achievement.

Limitations

The findings of this review should be considered in the con-
text of its several limitations. For instance, many included
studies are correlational or short-term interventions rather than
causal, making it difficult to determine whether puzzle play it-
self produces gains in spatial ability or whether an external
confounding factor is more influential. Another limitation is
that participant samples are often relatively small and are most
commonly comprised of families with higher socioeconomic
status or higher parental education, which limits how widely
the findings can be generalized. Further, Sample sizes in indi-
vidual studies are often skewed toward Western culture, which
restricts how confidently the results can be generalized to more
diverse cultural contexts. Furthermore, there is a risk of publi-
cation bias, as studies that find strong positive effects of puzzle
or block play on spatial skills may be more likely to be pub-
lished than studies reporting null or mixed results. In addition,
studies use different measures of both “puzzle play” and “spa-
tial ability,” and they rarely follow children long enough to di-
rectly connect early puzzle play to concrete STEM outcomes
such as course choices or career paths.

Future Directions

Future research should use larger longitudinal and experimen-
tal randomized trials that assign children to various forms of
puzzle-play based on intervention design and follow them into
later childhood or adolescence. Such a randomized nature of
such designs would help clarify whether specific forms of puz-
zle play cause an increase in both spatial skills and engage-
ment in STEM fields.

In addition, researchers should consider including more di-
verse populations of children across economic, cultural, and
linguistic lines to evaluate if there are some children who re-
quire modifications to puzzle-based interventions in order to
produce similar levels of engagement and/or skills improve-
ment. Further research could investigate the specific charac-
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teristics of puzzles (i.e., 2-D v. 3-D; Physical v. Digital; Free
Play v. Structured Instruction), as well as the type of support
provided by adults (i.e., spatial language; Growth-Mindset
Feedback) that result in the greatest number of benefits for
the greatest number of children.

In summary, future research should use more consistent,
theory-driven measures of spatial subskills and track their
links to later academic outcomes in math and related subjects.
Rather than treating early puzzle play as a simple predictor of
STEM careers, this line of work can more carefully map how
different spatial experiences feed into specific cognitive skills
and learning processes over time.

Conclusion

In conclusion, the literature evaluated in this narrative re-
view demonstrates consistent association between early puz-
zle play with stronger spatial abilities, specifically those in-
volving mental rotation and spatial visualization that are foun-
dational for STEM-related learning. Although there are cer-
tainly gaps within the current literature regarding puzzle play,
it appears that puzzle play provides a means to provide young
children with multiple spatial challenges prior to entering for-
mal education at no greater cost than providing other forms
of play. It is also essential to recognize that caution must be
taken when evaluating the current body of research due to the
fact that most of the research to date has been unable to con-
trol for potential confounds related to family background and
educational experiences. Overall, the cumulative body of re-
search related to puzzle play provides one additional viable
approach (among many others) to promote the spatial devel-
opment of young children and provide increased accessibility
to later STEM-related opportunities, rather than as a guaran-
teed “route” into STEM pathways.
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