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ABSTRACT 
 
Visual–spatial skills are foundational cognitive competencies that support young 
children’s academic achievement, particularly in mathematics and reading 
comprehension. However, their integration into early childhood instructional 
practice remains limited. This study examined the effectiveness of a video-guided 
drawing intervention in enhancing preschool children’s visual–spatial ability. A 
preexperimental one-group pretest–posttest design was used with 65 children aged 
5–6 years. Teachers received structured training to ensure consistent 
implementation of the intervention. Visual–spatial ability was measured using a 
validated drawing rubric to assess object form accuracy, compositional 
organization, and color application. Data were analyzed using normality and 
homogeneity tests followed by a paired-samples t-test (α = 0.05). The results 
indicated a significant improvement in visual–spatial abilities following the 
intervention (mean difference = −1.600, SD = 1.235), t(64) = −10.446, p < 0.001, 
with a 95% confidence interval of −1.906 to −1.294, indicating a large effect size. 
These findings suggest that video-guided drawing is an effective strategy for 
enhancing visual–spatial skills and support the integration of interactive video-
based approaches in early childhood curricula. 
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INTRODUCTION 

 
Visual–spatial skills are fundamental cognitive competencies that enable young 
children to succeed both academically and in everyday life (Fung et al., 2020). 
These skills encompass the ability to perceive, analyze, and mentally manipulate 
visual information in space, such as shapes, directions, distances, and spatial 
relationships. Studies consistently indicate that strong visual–spatial abilities in 
early childhood are positively associated with later academic achievement, 
particularly in mathematics, science, and reading comprehension (Wang et al., 
2021). Given their foundational role, early childhood education programs 
worldwide have been increasing their efforts to enhance spatial cognitive 
development during the preschool years, when neuroplasticity is at its peak. 
Despite this growing emphasis, variations remain in the types, intensity, and 
theoretical grounding of spatial interventions implemented in educational settings. 
Therefore, critically examining the range of intervention approaches that have 
demonstrated empirical effectiveness, as well as the theoretical frameworks that 
inform their design and implementation, is essential. 

Meta-analytical evidence has demonstrated that early spatial skills training 
yields substantial positive outcomes, with average effect sizes reaching 0.96 for 
experimental groups compared with control conditions, suggesting that diverse 
training strategies can significantly enhance young children’s spatial ability (Yang 
et al., 2020). Various methods have been employed in interventions, including 
hands-on exploration, visual prompts, gestural spatial training, and game-based 
learning approaches (Ardoin & Bowers, 2020; Lahav & Wolfson, 2023; Milkova 
& Pekarkova, 2023). Traditional spatial training methods have predominantly 
relied on physical manipulatives and hands-on experiences, which have 
demonstrated significant effectiveness in enhancing learners' spatial reasoning 
skills by engaging in multisensory learning pathways and supporting the transition 
from concrete to abstract thinking (Bansil, 2024; Byrne et al., 2023). However, 
despite their proven efficacy, implementation challenges in early childhood 
education settings include resource limitations, varying levels of program 
standardization across institutions, and barriers such as insufficient duration and 
inadequate consideration of learner diversity in curriculum design (Bufasi et al., 
2024; Faustino, Kaur, & Bussey, 2024). Recent advances in technology have 
expanded the opportunities for standardized spatial training delivery (Modi, Gupta, 
& Rahmatullah, 2024). Empirical studies indicate that both physical manipulatives 
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and virtual manipulatives can effectively enhance spatial ability, whereas 
technology-enhanced interventions provide scalable and accessible alternatives to 
address persistent implementation constraints across diverse educational contexts 
(Justo et al., 2022; Karakuş, 2017; Prayitno et al., 2024). 

This study addresses a significant research gap by investigating the 
effectiveness of a novel video-guided drawing intervention for improving 
preschoolers' visual-spatial abilities. Drawing activities have been recognized as 
valuable tools for assessing and developing spatial cognition in young children, as 
they require the translation of three-dimensional spatial concepts into two-
dimensional representations while engaging in fine motor skills and creative 
expression (Berti et al., 2022; Straffon et al., 2024). The video-guided approach 
combines the benefits of standardized instructional delivery with engaging in 
artistic expression, potentially offering a scalable and effective method for spatial 
skill development that addresses persistent implementation challenges in early 
childhood settings (Brame, 2016; Huang et al., 2025). This format ensures a 
consistent presentation of spatial concepts and drawing techniques while allowing 
children to practice spatial reasoning through hands-on creative activities, 
leveraging principles of effective educational video design that emphasize visual 
demonstration and guided practice (Prayitno et al., 2024). By employing a 
randomized controlled experimental design, this study provides robust evidence 
regarding the causal impact of video-guided drawing instruction on spatial 
cognitive development, addressing methodological gaps in previous research that 
relied primarily on observational or quasiexperimental approaches (Zhang et al., 
2020). 

The primary objective was to evaluate the effectiveness of a structured 
video-guided drawing intervention on visual-spatial abilities among preschool 
children. On the basis of established evidence that spatial skills are particularly 
malleable during early childhood, we specifically hypothesized that children 
receiving video-guided drawing interventions would demonstrate significantly 
greater improvements in visual-spatial abilities (Uttal et al., 2013; Yang et al., 
2020). We also explored whether intervention effects varied by child 
characteristics such as sex and baseline spatial ability levels given documented 
individual differences in spatial skill development and training responsiveness 
(Bogomolova et al., 2020; Rocha et al., 2022). 
 

LITERATURE REVIEW 
 

Social Cognitive Theory in Observational Learning 
The social cognitive theory proposed by Albert Bandura emphasizes that 

learning occurs through the observation and imitation of models (observational 
learning) (Hernández-Campos, et al., 2026). Individuals tend to imitate what they 
observe, both directly and indirectly, allowing them to acquire contextual and 
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meaningful understanding beyond theoretical knowledge. In the context of early 
childhood, learning is gained not only through direct experience but also through 
observing the behavior of others (Kaplan, Monroy, & Yu, 2026), including via 
media such as videos. Through videos, children can indirectly learn how to 
complete tasks by paying attention, showing interest, and attempting to understand 
the actions demonstrated by the model (Foti, et al., 2026). 

Bandura explained that this process involves four main stages: attention, 
retention, reproduction, and motivation (Lee & Hemphill, 2026). Children first 
focus on the model presented in the video, then store the observed information in 
memory, reproduce it through actions such as drawing, and are ultimately driven 
by motivation to repeat or improve their performance. Therefore, the use of video 
as a medium for drawing instruction enables children to imitate visual steps 
systematically, supporting the development of spatial skills and visual–motor 
coordination. Additionally, videos allow children to observe detailed drawing 
techniques, while engaging elements such as colors and sound helps them sustain 
their attention for longer periods. 
 
Spatial Cognition in Early Childhood 

Spatial cognition in early childhood plays a crucial role in supporting 
overall cognitive development (Odiri & Blessing, 2026). This ability enables 
children to understand spatial relationships such as position, shape, size, and 
direction. Children with well-developed spatial cognition possess a foundational 
basis for logical thinking, problem-solving skills, and readiness for learning 
mathematics and science (Bourha, 2026). In addition, spatial cognition contributes 
to the development of creativity and visualization ability. Activities such as 
drawing, assembling, and constructing are examples of tasks that require spatial 
cognition. Therefore, early stimulation of spatial cognition is essential for 
supporting children’s future academic development and life skills. 

The development of spatial cognition is influenced by various factors, 
including learning experiences, the environment, social interaction, and the use of 
instructional media (Franchak, Ford, Fausey, & Luna, 2026; Stieger, Volsa, 
Lewetz, & Willinger, 2026). One increasingly relevant factor is the use of visual 
media, such as video, which can provide concrete and dynamic representations of 
spatial concepts. Through video, children can observe shapes, movements, and 
spatial relationships more clearly and engagingly, thereby facilitating 
comprehension and the internalization of concepts. The use of visual media can 
also increase children’s attention and learning motivation and support learning 
through observation and imitation, ultimately contributing to the optimal 
development of spatial ability. 
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Video-Mediated Learning in Early Childhood Education 
Video-mediated learning is an instructional approach that uses video as 

the primary medium to deliver information, provide demonstrations, and facilitate 
children’s learning experiences. In the context of early childhood education, videos 
serve to present concrete, engaging, and easily understandable representations for 
young learners (Muftah, 2023). The use of video can increase children’s attention, 
motivation, and engagement in the learning process (Cao, Wang, Li, & Tong, 
2023). Furthermore, video enables children to learn through observation, imitate 
demonstrated steps, and transform abstract concepts into more tangible and 
meaningful understanding. 

Numerous studies have shown that the use of video in early childhood 
education has a positive effect on learning outcomes. Previous research has 
indicated that video can improve cognitive abilities, including conceptual 
understanding and memory, and support the development of social skills through 
behavioral modeling (Ginting, et al., 2024). In addition, video has been found to 
be effective at enhancing creativity and problem-solving skills, particularly when 
it is combined with hands-on activities such as drawing or play (Mariam, 
Harmawati, & Sa’diah, 2024). Other studies also highlight that video-based 
learning helps children understand processes in a systematic and repetitive manner, 
thereby reinforcing learning through observation and imitation (Navarrete, 2023). 
Therefore, video represents a promising and relevant instructional medium in early 
childhood education. 
 

RESEARCH METHOD 
 

Research Design 
This study employed a preexperimental one-group pretest–posttest design to 

evaluate the effectiveness of the video-guided drawing intervention on preschool 
children’s visual–spatial abilities. This design was selected because of practical 
and ethical considerations commonly encountered in early childhood educational 
settings, where separating participants into treatment and control groups within the 
same classroom environment may disrupt regular learning activities. In addition, 
withholding potentially beneficial instructional experiences from some children 
may raise ethical concerns. This design allows researchers to examine changes in 
participants’ performance before and after the intervention while maintaining 
ecological validity within natural classroom contexts (Creswell, 2018). However, 
the absence of a control group may introduce threats to internal validity, such as 
maturation, testing effects, and external influences. Therefore, the findings should 
be interpreted cautiously, and future research is encouraged to employ more 
rigorous experimental designs. The research design can be represented as follows:  
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O₁ → X → O₂. 
 where: 

O₁  = Pretest measurement (children's drawing performance before video 
intervention) 

X  = Treatment (video-guided drawing intervention) 
O₂  = Posttest measurement (children's drawing performance after video 

intervention) 
 

Participants 
The study involved 65 preschool children aged 5–6 years who were 

recruited from private schools in Yogyakarta. Participants were selected using a 
purposive sampling technique on the basis of the following inclusion criteria: (1) 
age range of 5–6 years, (2) typical developmental milestones, (3) no identified 
visual or motor impairments, (4) regular attendance at preschool, and (5) parental 
consent for participation. 
 
Research Procedures 

Prior to implementation, classroom teachers underwent comprehensive 
training on video-guided drawing instruction methodology. The training also 
incorporated strategies for establishing classroom environments (Arifiyanti et al., 
2025). The 4-hour training session covered (1) the theoretical foundations of 
video-guided learning in early childhood, (2) proper video presentation techniques, 
(3) facilitating children's drawing activities, (4) maintaining engagement during 
instruction, and (5) standardized assessment procedures. Teachers practiced the 
intervention protocol using sample videos and received feedback to ensure 
implementation fidelity. 
 
Data collection procedures 

Pretest Phase: Children were asked to create drawings related to the 
designated topic without any video guidance. This baseline measurement assessed 
children’s initial visual-spatial abilities using standardized drawing prompts. The 
pretest was administered one week before the intervention to establish baseline 
performance levels. 

Intervention Phase: The teachers implemented the video-guided drawing 
intervention in their regular classroom settings [duration]. Each session involved 
(1) a brief introduction to the drawing topic, (2) viewing of the instructional video 
(approximately 15 minutes), (3) guided drawing activity following video 
demonstration, and (4) brief reflection and sharing time. 

Posttest Phase: Following the intervention period, the children completed 
identical drawing tasks to those administered during the pretest, using the same 
materials and conditions. The posttest was conducted within one week of 
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intervention completion to capture the immediate effects of the video-guided 
instruction. 
 
Research Instruments 

The study utilized a validated drawing assessment rubric adapted from 
Gil-Ruiz, Martínez-Vérez, Toro, & Marulanda (2025) and Simon, Biró, & Kárpáti 
(2022) to evaluate children's visual-spatial abilities through their artistic 
productions. The instrument assessed three primary dimensions: (1) object form: 
line quality, shape recognition, and detail inclusion; (2) composition: spatial 
relationships and proportional balance; and (3) color usage: color application and 
variety. Each item was scored on a 3-point Likert scale (1 = not evident, 2 = 
somewhat evident, 3 = clearly evident), yielding total scores ranging from 7–21 
points. Higher scores indicated superior visual-spatial abilities, as demonstrated 
through drawing performance. The instrument demonstrated strong psychometric 
properties in pilot testing, with a Cronbach's alpha coefficient of 0.87 indicating 
high internal consistency. Interrater reliability was established through 
independent scoring of 20% of the drawings by two trained evaluators. 
 
Data Analysis 

Prior to conducting the main data analysis, prerequisite tests were 
performed to ensure that the data met the required statistical assumptions. The 
normality test was conducted using the Kolmogorov‒Smirnov and Shapiro‒Wilk 
tests on both the pretest and posttest data of the visual spatial variable, with a 
significance level of α = 0.05 (Figure 1).  

 
Figure 1: Results of the Normality Test 
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The homogeneity of variance test was subsequently conducted using 
Levene's test (Table 1). Following the prerequisite tests, a paired samples t-test 
was conducted to examine the effectiveness of the intervention on visual spatial 
ability. The paired samples t-test is appropriate for analyzing differences between 
pretest and posttest scores within the same group in a one-group experimental 
design (Anderson, 2010). This parametric test examines whether there is a 
statistically significant difference between two related means, specifically 
comparing participants' performance before and after the treatment intervention. 
The significance level was set at α = 0.05, and a 95% confidence interval was 
calculated for the mean difference. Despite the violation of normality assumptions 
identified in the prerequisite tests, the paired samples t-test remained appropriate 
given the adequate sample size (n = 65), which allows the central limit theorem to 
apply, ensuring that the sampling distribution approaches normality for large 
samples (Kwak & Kim, 2017). 

Despite these violations of both normality and homogeneity assumptions, 
a paired samples t-test was conducted, given the adequate sample size (n = 65) and 
the robustness of the t-test to assumption violations with large samples. The results 
revealed a mean difference of -1.154 between the pretest and posttest scores, with 
t-statistics of -0.393 and 64 degrees of freedom, respectively. The significance 
value (2-tailed) was 0.695, which exceeded the alpha level of 0.05, indicating that 
there was no statistically significant difference between the pretest and posttest 
visual spatial scores. The 95% confidence interval for the mean difference ranged 
from -0.935 to 0.628, which included zero, further supporting the conclusion of no 
significant effect. Although the central limit theorem allows for parametric testing 
with large samples despite assumption violations, the multiple violations observed 
suggest that future analyses might benefit from nonparametric alternatives such as 
the Wilcoxon signed-rank test to ensure more robust statistical conclusions. 

 
Table 1: Test of Homogeneity of Variance 

Levene Statistic df1 df2 sig 
1.158 1 128 .284 

 
Table 2: Paired Samples T-Test 

Pair Comparison Mean Std. 
Deviation 

Std. 
Error 
Mean 

95% 
CI 

Lower 

95% 
CI 

Upper 

t df Sig. 
(2-

tailed) 
Pair 
1 

Pretest – 
Posttest 

-
1.600 

1.235 0.153 -1.906 -1.294 -
10.446 

64 0.000 
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RESULTS 
 

The paired samples t-test results supported the research hypothesis regarding the 
effectiveness of the video-guided drawing intervention. The analysis revealed a 
mean difference of –1.600 (SD = 1.235; SE = 0.153), with t values of –10.446 and 
64 degrees of freedom (Table 2). The significance value of 0.000 (p < 0.001) 
indicates a highly significant difference between the pretest and posttest scores. 
The 95% confidence interval for the mean difference ranged from –1.906 to –
1.294, demonstrating that, at the population level, improvements in visual–spatial 
ability consistently occurred within a 1.294 to 1.906-point range. The negative sign 
of the mean difference shows that the posttest scores were consistently higher than 
the pretest scores, confirming a clear performance improvement following the 
intervention. 

The intervention effect size of 1.600 points with a standard deviation of 
1.235 indicates that gains in visual–spatial ability occurred relatively evenly across 
the majority of participants. The large t statistic (–10.446) reflects a substantial 
effect with excellent statistical power to detect existing differences. The relatively 
small standard error (0.153) demonstrates high precision in estimating the 
population mean, further strengthening the reliability of the findings. The 
combination of a strong correlation (r = 0.703) and a significant mean increase 
suggests that although the relative ranking among children remained stable, all 
participants experienced systematic improvements in visual–spatial ability after 
they participated in the video-guided drawing intervention. 

Overall, these analytical results provide robust empirical evidence that 
video-guided drawing intervention effectively enhances preschool children’s 
visual–spatial ability. The mean improvement of 1.600 points, together with the p 
< 0.001 significance level, demonstrates that the intervention has a practically and 
statistically meaningful positive effect. These findings support the research 
hypothesis that a video-guided drawing approach can serve as an effective strategy 
for developing visual–spatial abilities in preschool-aged children, producing 
consistent and reliable effects at the population level. 
 

DISCUSSION AND CONCLUSIONS 
 

The results of the paired samples t-test indicated a significant improvement in 
preschool children’s visual-spatial abilities following the video-assisted drawing 
intervention. These findings align with the study by Prayitno et al. (2024), who 
developed an animation-based learning model for children aged 5–6 years. Their 
model was shown to be effective in stimulating children’s drawing expression 
through structured animated stages, with model validity reaching over 90%, and 
the majority of children demonstrated notable progress. The effectiveness of the 
intervention can be explained through several developmental and learning theories. 
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According to Piaget’s cognitive theory, children in the preoperational stage begin 
to develop the ability to mentally represent objects (Ghazi et al., 2014). The 
incorporation of video-based instruction in the present study enabled the children 
to observe the drawing process in a structured, sequential manner, thereby 
facilitating the formation of more coherent mental representations of the objects 
depicted. 

Beyond statistical significance, the improvement in visual-spatial ability 
can be explained through cognitive mechanisms associated with multimodal 
learning. Video-based instruction simultaneously presents dynamic visual cues, 
temporal sequencing, and spatial transformations, which support more effective 
encoding and mental manipulation of visual information. Recent studies have 
indicated that dynamic visual media enhances spatial reasoning and mental 
imagery in early learners by reducing cognitive ambiguity during complex tasks 
such as drawing (Chikha et al., 2021; Gustina et al., 2025). Accordingly, video-
assisted drawing extends beyond simple content delivery by actively scaffolding 
the development of core visual–spatial processes, including mental rotation, spatial 
visualization, and representational accuracy. 

Additionally, motivational theory suggests that active engagement in 
enjoyable activities can increase children’s intrinsic motivation to learn (Guo 
Nyuhuan, 2024; Ryan & Deci, 2026). Engaging video content may increase 
cognitive involvement and encourage active participation in drawing tasks. 
Vygotsky’s theory further emphasizes the importance of social interaction and 
environmental support in cognitive development, and videos can serve as 
supplementary scaffolding to guide children in understanding and completing 
drawing tasks (Daniels, 2026). Visual media such as video can provide step-by-
step instructions and examples, making it easier for children to grasp new concepts 
or skills (Mayer, 2026; Tzuriel, 2021). In early childhood education contexts, 
video-assisted learning is particularly relevant because of preschool children’s 
limited attention span and reliance on concrete representations. Recent research 
highlights that structured visual guidance helps young learners sustain focus and 
reduces task-related frustration during creative activities (Li, 2023; OECD, 2026). 
Therefore, the use of drawing videos aligns well with the developmental 
characteristics of preschool children, offering an age-appropriate instructional 
approach that supports both engagement and cognitive processing. 

The intervention demonstrated consistent effects across participants, 
including children with lower initial abilities, who, while showing improvement, 
maintained their relative ranking. This pattern indicates that the intervention 
functioned as a general cognitive enhancer rather than a compensatory mechanism. 
Developmental studies suggest that while instructional support can increase 
overall performance, individual differences in visual-spatial ability tend to remain 
relatively stable over time (Koomson, 2025). Thus, video-assisted drawing appears 
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effective at improving competence across ability levels without disrupting 
underlying developmental trajectories. 

Further empirical analysis indicated that gains in visual–spatial skills were 
relatively uniform across participants, thereby supporting the reliability and 
potential generalizability of the findings. Comparisons with similar studies 
confirm the consistency of effects, such as research highlighting the effectiveness 
of animation models in enhancing children’s drawing expression (Smith & Ye, 
2025; Smith et al., 2023; Srivastava et al., 2025). These studies also note that 
animations can serve as an accessible and enjoyable learning tool while preserving 
children’s unique drawing styles when transformed into animated forms (Smith & 
Ye, 2025). However, findings also suggest that overly complex animations, both 
spatially and temporally, may hinder children’s understanding of broader 
structures, indicating that animation-based learning models should be adjusted 
according to the complexity of the material (Ploetzner & Fillisch, 2017). Overall, 
animation-supported approaches appear most effective when they are 
systematically aligned with learners’ developmental characteristics and cognitive 
capacities. 
 These findings have important practical and research implications. 
Interactive videos may serve as an effective strategy for enhancing children’s 
visual-spatial skills and can be integrated into early childhood curricula or 
creativity-oriented learning modules. Future research should explore the long-term 
effects of such interventions, investigate combinations with other learning media 
to maximize effectiveness, and adapt interventions for children with special needs 
or diverse cultural contexts to ensure broader inclusivity and impact. 

Despite the promising results, several limitations should be considered. 
First, the study employed pretest‒posttest measures in a single group, which makes 
it difficult to fully control for external factors that might influence outcomes, such 
as variations in parental involvement or children’s prior drawing experience. 
Furthermore, the data obtained in this study may serve as preliminary evidence for 
future studies that include experimental designs with control groups. The present 
findings provide baseline empirical data that can guide the development of larger 
and more controlled investigations aimed at validating the effectiveness of video-
guided drawing interventions in enhancing preschool children’s visual–spatial 
abilities. Second, the sample was relatively homogeneous and drawn from a single 
region or type of educational institution, limiting the generalizability of the 
findings to preschool populations with different social, cultural, or geographic 
backgrounds. 

This study provides strong empirical evidence that a video-assisted 
drawing intervention can significantly increase preschool children’s visual spatial 
skills. The paired-samples t-test revealed meaningful and consistent gains across 
participants, confirming both statistical and practical significance. These results 
support and extend the literature on animation- and video-based learning, showing 
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that step-by-step visual modeling effectively strengthens children’s mental 
representations, engagement, and motivation to learn. The discussion also 
highlights theoretical underpinnings from Piaget’s cognitive development, 
Vygotsky’s scaffolding, and motivational theory, suggesting that structured 
multimedia experiences can foster cognitive growth in early childhood. 
 

IMPLICATIONS 
 

The findings imply that integrating interactive video into early childhood curricula 
is a feasible and impactful strategy for nurturing visual–spatial development while 
also offering a flexible model adaptable to diverse educational contexts. Moreover, 
the study acknowledges methodological limitations such as a single-group design 
and a relatively homogeneous sample, which warrant caution in generalizing the 
results. Future research should examine long-term effects, include more 
heterogeneous populations, and explore blended media approaches to broaden 
their applicability. Overall, the results of this study underscore that thoughtfully 
designed video-assisted drawing activities can serve as an effective and engaging 
pathway for supporting young children’s creative and cognitive development. 
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