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Abstract

This exploratory repeated-measures study examined how music tempo relates to preschool chil-
dren’s visual production during open-ended painting. The study addresses a gap in multisensory
art education by moving beyond passive music-color matching and examining how auditory
tempo is reflected in children’s material, color, and compositional choices during artmaking.
Twenty-five children aged 60-72 months from preschools in five Turkish provinces completed
painting activities under fast-tempo (120-168 BPM) and slow-tempo (45-60 BPM) instrumental
music conditions. Drawings were coded for color presence, color coverage, warm-cool balance,
dominant color, recurring figure categories, spatial distribution, painted-area coverage, central
concentration, and layering. Inter-rater reliability was assessed before consensus coding, and
mixed-effects models were used to account for repeated observations within children. Tempo-re-
lated differences were most evident in color and compositional outcomes. Fast-tempo drawings
showed a slightly broader color palette and greater warm-color coverage, whereas slow-tempo
drawings showed greater painted-area coverage, central concentration, and layering. Figure cat-
egories, including people, rainbows, hearts, and suns, showed descriptive variation but did not
remain significant after multiple-comparison correction. The findings suggest that music tempo
may serve as a contextual feature of multisensory artmaking, shaping specific visual and material
decisions without producing fixed symbolic or expressive styles.
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INTRODUCTION externalize their emotions, cognitive pro-
cesses, and perceptual experiences before

Artistic expression is a fundamental acquiring linguistic proficiency (Malchio-
aspect of human cognition and socio-emo-  di, 1998; Pouliou et al., 2018). In early child-
tional development, particularly in early hood education, painting is not merely a
childhood (Gardner, 2011; Saefurrohman, recreational activity but a significant peda-
2024; Vygotsky, 1978). Among various ar- gogical tool that enhances psycho-motor,
tistic modalities, painting serves as a pri- affective, perceptual, and cognitive growth
mary medium through which children (Chung, 2022; Lowenfeld & Brittain, 1987).
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Parallel to painting, music plays
a crucial role in children’s cognitive and
emotional engagement, contributing to
sensory integration and creative develop-
ment (Rose et al., 2017; Schellenberg, 2005).
The interplay between auditory and visu-
al stimuli in artistic expression has long
been explored in developmental psycho-
logy and educational research (Lipscomb,
1999).

In this context, children’s artistic
development has been extensively exa-
mined through various psychological
and pedagogical frameworks. Luquet’s
five-stage developmental model (Luquet,
1927), later expanded by Lowenfeld and
Brittain (1987), delineates the evolution of
children’s drawings from the scribbling
stage to the pre-schema and schema peri-
ods, highlighting the cognitive and emo-
tional dimensions embedded in children’s
art. Similarly, Vygotsky (1978) posited that
external stimuli, including art and music,
serve as scaffolds for children’s cognitive
and socio-emotional maturation.

Recent studies emphasize that pain-
ting fosters children’s ability to engage in
symbolic representation, thereby enhan-
cing their conceptual understanding and
problem-solving skills (Golomb, 2003;
Miao, 2020; Nurjanah & Hardiyanti, 2021).
Furthermore, painting facilitates the syn-
chronization of both hemispheres of the
brain, reinforcing concentration, self-con-
fidence, and spatial awareness (Edwards,
2012).

Color selection in children’s dra-
wings is widely recognized as an indica-
tor of their emotional and cognitive states
(Burkitt et al., 2003; Crawford et al., 2012;
Elliot, 2015). Research suggests that youn-
ger children often use colors instinctively,
gradually developing an awareness of co-
lor symbolism as they mature (Boyatzis &
Varghese, 1994; Ramazan & Oveg, 2017).

In early developmental stages,
children’s use of colors reflects their af-
fective states rather than objective reality
(Gernhardt et al., 2015; Shin, 2019). Studies
indicate that warm colors such as red and
yellow are associated with excitement and

positivity, whereas cooler tones like blue
and green are linked to calmness and in-
trospection (Al-Ayash et al., 2016; Jacobs &
Suess, 1975; Labrecque & Milne, 2012)

Music, as an auditory stimulus, plays
a crucial role in shaping children’s emo-
tional regulation, cognitive engagement,
and artistic expression (Schellenberg et al.,
2007; Sena Moore & Hanson-Abromeit,
2015). Research in music psychology and
education has demonstrated that exposu-
re to different musical elements, including
tempo, rhythm, and tonality, can signifi-
cantly alter children’s affective states, in-
fluencing their behavior and creative out-
puts (Koutsoupidou & Hargreaves, 2009;
Mote, 2011).

Among these elements, tempo is
particularly influential in modulating
children’s arousal levels, attentional focus,
and emotional responses, which, in turn,
affect their artistic choices in painting and
drawing (Campos-Bueno et al., 2015; Zent-
ner & Eerola, 2010). Faster tempos typically
induce excitement, energy, and heightened
motor activity, prompting children to en-
gage in more spontaneous, expressive, and
dynamic artistic movements, often charac-
terized by bold, sweeping brushstrokes
and the use of vibrant, high-arousal colors
such as red, yellow, and orange (Kragness
et al., 2022; Palmer et al., 2013).

Conversely, slower tempos have
been linked to calmness, introspection,
and focused attention, leading children to
produce more deliberate, structured com-
positions with cooler, subdued color choi-
ces such as blue, green, and purple (Ilie &
Thompson, 2006; Liu et al., 2018). Studies
in neuroscience and child development
further suggest that music-induced emo-
tional states not only influence color and
form preferences but also impact symbolic
representation and narrative construction
in children’s artwork, indicating that mu-
sic may serve as a cognitive scaffold for
visual expression (Koelsch, 2014; Marin &
Leder, 2013).

Furthermore, cross-modal interac-
tions between auditory and visual stimuli
suggest that rhythmic patterns in music
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can translate into visual rhythm within
paintings, leading to a form of synesthetic
expression where musical attributes are
mapped onto visual elements such as repe-
tition, symmetry, and contrast (Albertazzi
et al., 2015; Ward et al., 2006). Additional-
ly, music engagement has been shown to
enhance emotional intelligence, creative
fluency, and problem-solving skills, sug-
gesting that integrating music into art
education can foster holistic developmen-
tal benefits beyond aesthetic expression
(Sternberg & Kibelsbeck, 2021).

While individual differences in tem-
perament and sensory processing can mo-
dulate these effects, the consistent rela-
tionship between music tempo, emotional
experience, and artistic expression under-
scores the importance of multisensory sti-
mulation in early childhood education.

Despite extensive research on
children’s emotional associations with co-
lors, children’s representational drawing,
and music-induced affective responses,
three gaps remain unresolved. First, much
of the music-color literature has relied on
passive listening, explicit matching tasks,
or adult samples, leaving limited evidence
on how auditory tempo is expressed du-
ring children’s active visual production.

Second, studies of children’s dra-
wings have often interpreted colors or fi-
gures as psychological indicators, whereas
fewer studies have examined observable
visual characteristics such as color covera-
ge, dominance, spatial distribution, laye-
ring, and figure occurrence within a cont-
rolled multisensory artmaking context.

Third, early childhood art education
research has rarely tested how a specific
auditory feature, such as tempo, may sha-
pe children’s use of color and compositio-
nal organization during open-ended pain-
ting.

The present study addresses these
gaps by examining preschool children’s
paintings under conditions of fast- and
slow-tempo instrumental music using a
repeated-measures design. Its novelty is
threefold. Theoretically, it extends cross-
modal perception research from music-

color correspondence tasks to embodied
artmaking. Methodologically, it analyzes
not only color and figure frequencies but
also color coverage, dominance, spatial
organization, and compositional features.
Empirically, it provides evidence from
preschool children in an educational set-
ting, thereby linking music cognition, child
art, and multisensory art education.

The study therefore asks not whet-
her tempo produces fixed symbolic mea-
nings in children’s drawings, but whether
tempo is associated with measurable dif-
ferences in how children select, combine,
distribute, and organize visual material.

The educational significance of this
inquiry lies in its focus on artmaking as
a multisensory learning process. In early
childhood art education, children do not
only produce images; they explore mate-
rials, coordinate movement, make visual
decisions, and respond to the sensory qua-
lities of the learning environment. Music
tempo may therefore operate as a contex-
tual feature that changes the rhythm of
studio engagement, the pace of mark-ma-
king, the distribution of painted areas, and
the organization of visual elements. From
this perspective, the study contributes to
art education by showing how audito-
ry conditions can be examined as part of
the pedagogical environment of painting,
without reducing children’s artworks to
psychological diagnoses or fixed symbolic
meanings.

This is especially relevant for mul-
tisensory arts education, where sound,
touch, movement, and visual production
are understood as interrelated dimensions
of creative learning,.

METHOD

Participants

The population of this study compri-
sed children aged 60-72 months who
were enrolled in preschool education. The
sample consisted of 25 preschool children
attending educational institutions across
Diyarbakir, Elazig, Erzurum, Mardin,
and Van, located in the Eastern Anato-
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lia and Southeastern Anatolia regions of
Turkey. The study was conducted during
the spring term of the 2021-2022 academic
year.

Participants were selected using pur-
posive sampling, specifically the easily ac-
cessible case sampling method, to ensure
feasibility while maintaining representa-
tiveness. In collaboration with preschool
teachers from each province, five children
were voluntarily recruited from each loca-
tion.

The selection process was based on
teacher recommendations, with an empha-
sis on securing willing participants whose
parents or legal guardians provided infor-
med consent. The final sample included
both male and female children, reflecting
the typical demographic distribution of
preschool students in the studied regions.

The sample size was determined by
the exploratory and repeated-measures na-
ture of the study, the feasibility of conduc-
ting standardized painting sessions with
preschool children across five provinces,
and the intensive visual coding required
for each drawing. Although the study in-
cluded 25 children, each child contributed
drawings under both tempo conditions
across the measurement occasions, produ-
cing repeated child-level observations for
the analysis.

The number of independent partici-
pants remained modest, and the statistical
models were therefore interpreted as exp-
loratory rather than confirmatory. A sensi-
tivity check indicated that a repeated-me-
asures sample of 25 children has adequate
power to detect moderate within-child
differences of approximately dz = 0.58 or
larger under conventional assumptions.
Smaller tempo-related differences, particu-
larly for individual figure categories with
low frequencies, may not be detected reli-
ably. For this reason, the analysis emphasi-
zed effect estimates, confidence intervals,
and multiple-comparison correction rather
than isolated p values.

Data Collection Procedure
The data collection process in this

study was structured to align with the de-
velopmental characteristics of preschool-
aged children, ensuring that the materi-
als used facilitated both engagement and
artistic expression. Given that age and
paper size are inversely proportional in
preschool painting activities, where youn-
ger children require larger surfaces to ac-
commodate their motor skills and free
movement, 35 x 50 cm drawing paper was
selected as the primary medium. This size
provided ample space for unrestricted ar-
tistic expression, allowing children to cre-
ate without the constraints of a smaller
canvas, which could potentially limit their
movements and creative outputs.

To maintain familiarity and ease of
use, finger paint was chosen as the prima-
ry coloring medium. Finger paint is widely
recognized for its sensory benefits, enab-
ling children to engage in tactile explorati-
on, which enhances their fine motor skills
and creative engagement (Stanko-Kaczma-
rek & Kaczmarek, 2016). Since children in
this age group often have limited control
over fine brushes or pencils, finger pain-
ting offers a natural, unrestricted mode
of artistic expression. Additionally, finger
paint is non-toxic, safe for early childhood
use, and allows for vivid, high-contrast co-
lor application, making it an ideal choice
for evaluating children’s artistic responses.

A diverse selection of primary
(red, yellow, blue) and secondary (green,
purple, orange) colors was made availab-
le to each child. These colors were distri-
buted in separate containers to avoid unin-
tentional mixing, which could otherwise
obscure the intended color choices of the
participants. Furthermore, to maintain
consistency across the study and pre-
vent contamination of color application,
a wide-tipped brush was assigned to each
individual container. This ensured that
children could freely select and apply co-
lors without external influence, preserving
the authenticity of their artistic decisions.
The music selection process was informed
by expert consultation to ensure that the
chosen auditory stimuli were appropriate
for the developmental level and attention
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span of preschool-aged children.

Field experts in preschool education
and music education were consulted to
determine the most suitable musical com-
positions. Importantly, to prevent external
verbal associations and ensure that the
impact was purely rhythmic and melodic,
wordless instrumental music was selected
for both fast and slow tempo conditions.

The metronome range for slow-tem-
po music was set between 45 and 60 beats
per minute (BPM), aligning with calming
and steady rhythmic patterns, while the
fast-tempo music ranged between 120 and
168 BPM, reflecting a more dynamic and
energetic auditory stimulus. The structu-
red use of these materials enabled standar-
dized conditions across all participants,
minimizing variability and ensuring that
the study effectively captured the influen-
ce of musical tempo on children’s artistic
expressions (Kragness et al., 2022).

The 15- to 20-minute activity dura-
tion was determined based on the typical
attention span of preschool-aged children,
ensuring they had sufficient time to enga-
ge in the artistic process without fatigue
or loss of interest. This carefully designed
data collection process provided a balan-
ced and developmentally appropriate en-
vironment, enabling an authentic exami-
nation of the interplay between musical
tempo and children’s artistic choices.

Data Analysis

The drawings were analyzed
through systematic visual content analysis
within a repeated-measures design, com-
bining structured visual coding with desc-
riptive and inferential statistical analyses.
The individual drawing served as the unit
of visual coding, whereas the child served
as the unit of statistical inference, because
each participant contributed drawings un-
der both fast- and slow-tempo music con-
ditions.

Each drawing was examined for the
presence and distribution of the six supp-
lied colors, recurring figure categories, and
predefined compositional characteristics.
The coding framework was developed

through a combined deductive and in-
ductive procedure. Broad coding domains
were informed by literature on children’s
visual representation, while the final ca-
tegories and their operational definitions
were refined through preliminary exami-
nation of the drawing set. Categories were
non-exclusive; therefore, a single drawing
could contain multiple colors and multiple
figure types.

Three researchers independently co-
ded the anonymized drawings using a sha-
red codebook. The coding team consisted
of three researchers with backgrounds
in early childhood education, visual arts
education, and child development. Before
formal coding, the coders participated in a
training session in which the coding ma-
nual, figure definitions, color categories,
spatial zones, and examples of ambiguous
cases were discussed. A calibration set of
10 drawings was first coded independent-
ly and then reviewed collectively to refine
the operational definitions. Formal coding
began only after the coders reached a sha-
red understanding of the coding rules.

To reduce expectation bias, the dra-
wings were anonymized and coded wit-
hout labels indicating whether they had
been produced under the fast- or slow-
tempo condition. File names were replaced
with numerical identifiers before coding.
The coders evaluated each drawing for
color presence, dominant color, estimated
color coverage, warm-cool color balance,
figure categories, spatial location, total
painted area, central-zone coverage, and
layering/overlap. For color presence, a co-
lor was coded as present when it appeared
as an intentional painted region rather
than as an incidental trace or accidental
mixture.

For figure categories, multiple ca-
tegories could be coded within the same
drawing; however, repeated instances of
the same category within a single drawing
contributed a single presence score to the
frequency tables. Continuous estimates
such as color coverage and painted-area
coverage were coded using a grid-based
visual estimation protocol. After inde-
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pendent coding, inter-rater reliability was
calculated, and remaining disagreements
were resolved through consensus.

Inter-rater reliability was calculated
before consensus discussion. Fleiss” kappa
was used for categorical variables coded
by the three researchers, while absolute ag-
reement intraclass correlation coefficients
were used for continuous measures, such
as estimated color coverage. Coding disag-
reements were subsequently reviewed and
resolved through consensus.

Frequencies and percentages were
used to summarize the presence of indi-
vidual colors and figure categories accor-
ding to tempo condition and measurement
occasion. Drawing-level count and conti-
nuous variables, including the number of
distinct colors, number of figure catego-
ries, and estimated color coverage, were
summarized using means and standard
deviations or medians and interquartile
ranges, depending on their distributions.

Inferential analyses accounted for
repeated observations from the same
children. Mixed-effects logistic regression
models were used for binary outcomes,
such as the presence or absence of a parti-
cular color or figure. Count outcomes were
analyzed using Poisson or negative-bino-
mial mixed-effects models, depending on
the presence of overdispersion. Continuo-
us outcomes were analyzed using linear
mixed-effects models when distributional
assumptions were satisfied. Tempo condi-
tion, measurement occasion, and the tem-
po-by-occasion interaction were entered
as fixed effects, and child was entered as a
random intercept.

Effect estimates were reported as
odds ratios for binary outcomes, inciden-
ce rate ratios for count outcomes, and es-
timated mean differences for continuous
outcomes, along with 95% confidence in-
tervals. Because multiple related color and
figure outcomes were examined, probabi-
lity values were adjusted separately wit-
hin the color and figure families using the
Holm procedure. Statistical tests were two-
sided, and the findings were interpreted as
exploratory because of the modest sample

size. No analyses against chance-level ex-
pectations were conducted because colors
and figures were non-exclusive and no
theoretically justified equal-probability
null distribution was available.

RESULT AND DISCUSSION

Inter-Rater Reliability

Agreement among the three inde-
pendent coders was high. Fleiss’” kappa
coefficients for the six color-presence va-
riables ranged from .91 to .97, with an ove-
rall coefficient of .94. For the recurring fi-
gure categories, kappa coefficients ranged
from .78 to .91, with an overall coefficient
of .85. Agreement was also satisfactory
for dominant-color classification, x = .82,
and spatial-zone classification, x = .80. The
absolute-agreement intraclass correlation
coefficient was .92, 95% CI [.89, .95], for
estimated color coverage and .90, 95% CI
[.86, .93], for total painted-area estimates.
All disagreements were resolved through
consensus before the final analyses were
conducted.

General Characteristics of Children’s
Drawings

The drawings displayed considerab-
le variation in color selection, recurring vi-
sual motifs, painted-area coverage, spatial
organization, and the degree of overlap
among visual elements (Figure 1). Across
all drawings, there is a consistent presence
of vibrant, bold colors, circular and geo-
metric forms, and human-like figures. The
compositions ranged from relatively spar-
se arrangements containing a small num-
ber of separated forms to densely painted
surfaces characterized by overlapping
figures, repeated arcs, and layered color
fields. Warm and cool colors were combin-
ed under both tempo conditions, but the
relative coverage, dominance, and spatial
distribution of these colors differed across
individual drawings and conditions.

Panels A-C display examples from
the fast-tempo condition, and Panels D-F
display examples from the slow-tempo
condition. Panels A-C present drawings
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Figure 1. Representative drawings produced under fast- and slow-tempo music conditions.

produced under the fast-tempo condition,
and Panels D-F present drawings produ-
ced under the slow-tempo condition. Panel
A contains a centrally placed series of con-
centric circular bands, repeated short blue
marks along the left side, and vertical-
ly oriented red and orange marks on the
right. Panel B contains a centrally positio-
ned human-like figure, a large multicolo-
red heart, a tree-like form, and a sun, with
substantial unpainted space separating the
principal motifs. Panel C is comparatively
sparse and horizontally organized, contai-
ning two connected circular forms, a broad
green area, a flower-like motif, a curved
yellow line, and isolated red dots.

Among the slow-tempo examples,
Panel D is densely painted and contains
a large red heart-like form, a centrally
positioned face-like figure, and extensive
overlapping of red, yellow, green, blue,
and dark pigments. Panel E includes two
hearts, a rainbow, a sun, cloud-like forms,
letter- or number-like marks, and a blue
horizontal element, with the motifs distri-

buted across a largely unpainted backg-
round. Panel F is densely layered and con-
tains repeated rainbow-like arcs, a large
green arch or face-like form, circular mo-
tifs, and extensive overlap among warm
and cool colors. Collectively, the examples
illustrate substantial variation within both
tempo conditions rather than a uniform
contrast between “dynamic” fast-tempo
drawings and “structured” slow-tempo
drawings.

Recurring Visual Motifs and Representa-
tional Features

Hearts, suns, rainbows, flowers, hu-
man figures, and geometric forms were
among the recurring visual motifs. These
categories were identified according to
their observable formal characteristics, fre-
quency, prominence, and location within
the composition.

The heart, often colored red or out-
lined in green and blue, appears promi-
nently in multiple compositions. Heart
forms occurred both as independent cent-
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ral motifs and as smaller elements placed
near human figures or incorporated into
broader compositions. Red was frequent-
ly used, although green, blue, yellow, and
multicolored outlines or internal sections
were also observed.

Several human-like figures con-
tained upward-curved mouths, enlarged
eyes, or other recognizable facial details
and were accompanied by suns, hearts,
plants, or rainbow-like forms. These vi-
sual features were recorded descriptively
because children’s intended meanings and
contemporaneous emotional states were
not independently assessed.

Rainbow forms appeared in several
drawings and were defined as two or more
differently colored curved bands arranged
in approximately parallel alignment. Rain-
bows appeared as isolated motifs in some
compositions and as part of more densely
layered arrangements in others.

Sun forms were generally located
in the upper zones of the paper and were
identified by a circular or semicircular cen-
ter accompanied by radiating lines or out-
ward projections.

Yellow and orange were the most
common colors used for suns, although
the length, thickness, and number of radia-
ting strokes varied across drawings. The
figures in the drawings exhibit varying
degrees of abstraction and realism, with
some children opting for highly structu-
red representations of human forms, whi-
le others prefer expressive, exaggerated
depictions. Human-like figures appeared
in central, lateral, and lower-page posi-
tions and were sometimes surrounded by
hearts, suns, trees, flowers, houses, or geo-
metric elements. Central positioning was
most evident in Panels B, D, and F.

In several drawings, heart shapes
appeared on, beside, or directly above
human-like figures, forming recurring fi-
gure-heart combinations. Particularly stri-
king was the depiction of faces and facial
expressions, which may serve as indicators
of children’s emotional states. Facial con-
figurations constituted another recurring
representational feature. In several dra-

wings, smiley faces appear prominently,
including the centrally positioned figures
in Panels D and F. Because verbal expla-
nations, mood ratings, and behavioral
measures were not collected, these featu-
res were not treated as direct measures of
happiness, engagement, or another inter-
nal psychological condition.

Color Use and Compositional Features
Across Music Tempos

Warm colors—including red, yel-
low, and orange—and cool colors—inclu-
ding blue, green, and purple—appeared
under both tempo conditions and were
used in representational as well as abstract
elements. Primary colors were present in
almost all drawings, whereas purple and
orange demonstrated greater between-
condition variation (Table 1).

The near-ceiling occurrence of red,
yellow, and blue limited the ability of bina-
ry presence scores to distinguish between
tempo conditions. Color coverage, domi-
nance, combinations, and spatial distri-
bution therefore provided more discrimi-
nating information than presence alone.

Circular repetition and layered co-
lor gradation were particularly evident in
fast-tempo Panel A and slow-tempo Panel
F. However, the two drawings differed
in organization: Panel A was structured
around a clearly bounded concentric cen-
ter, whereas Panel F contained broader
overlap and less clearly separated bounda-
ries among repeated curved forms.

The fast-tempo examples were hete-
rogeneous. Panel A contained repeated la-
teral and vertical marks but also displayed
strong concentric organization. Panels B
and C contained comparatively separated
visual elements and larger areas of un-
painted paper.

The slow-tempo examples were also
heterogeneous. Panel E contained clearly
separated conventional motifs, whereas
Panels D and F showed extensive painted-
area coverage, layering, and overlap.
Across the complete drawing set, slow-
tempo drawings had greater total painted-
area coverage, central concentration, and
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layering scores, while fast-tempo dra-
wings contained a slightly larger number
of distinct colors and a higher proportion
of warm-color coverage (Table 2).

Figure Frequencies Across Tempo Condi-
tions

The descriptive analysis of the data
indicates that children’s color and figure
choices exhibit notable variations between
fast and slow music tempo conditions
(Tables 1 and 2).

While primary colors such as red,
yellow, and blue were consistently used
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across both conditions, there was a slight
reduction in the use of purple and oran-
ge under slow-tempo music, suggesting a
potential influence of auditory rhythm on
color selection.

Purple occurred in 22 fast-tempo and
18 slow-tempo drawings in Week 1 and in
19 and 18 drawings, respectively, in Week
2. Orange occurred in 20 fast-tempo and 18
slow-tempo drawings in Week 1 and in 22
and 16 drawings, respectively, in Week 2.

The figure frequencies showed diffe-
rent patterns across categories and weeks.
People and rainbows occurred more fre-

Table 1. Drawing-Level Presence of Supplied Colors by Tempo Condition and Measurement

Occasion
Music Week Red,n Yellow,n Blue,n Green,n Purple, n Orange, n
tempo %) () (R (%) (%) (%)
Fast W‘iek 24 (96) 25(100) 24 (96) 24 (96) 22 (88) 20 (80)
Week
Slow 1 24 (96) 23 (92) 25(100) 23(92) 18 (72) 18 (72)
Week
Fast 5 24 (96) 25(100) 25(100) 23 (92) 19 (76) 22 (88)
Week
Slow 5 24 (96) 24 (96)  25(100) 22 (88) 18 (72) 16 (64)

Note. The value n represents the number of drawings, out of 25 drawings in each condition-by-
week cell, in which the color was intentionally present. A drawing could contain more than one
color; consequently, percentages within a row do not sum to 100%.

Table 2. Color Coverage and Compositional Characteristics Across Tempo Conditions

Visual characteristic Fast tempo, Slow tempo, Estimated dif- 95% CI Adjusted
mean+SD  mean + SD ference p
Number of distinct colors  5.46 + 0.62 513+0.77 0.33 [5)5151]’ .020
Warm-color coverage, % 55 44 198 4764130 48 [1.2,84]  .040
of painted area
Cool-color coverage, % of 47, 198 5244130 -48 -84, 040
painted area -1.2]
Total painted area, % of 4711155 548+175 7.7 131 gy
page -2.3]
Central-zone painted 39,115 362:128 -53 94, z6
area, % -1.2]
Layering/overlap score, 654 069 228+ 0.74 -0.46 [~0.69, 005
1-3 -0.23]
Number of occupied page 5, 4 5 65+12 -0.3 07, 276
zones 0.1]

Note. Positive differences indicate higher scores under fast-tempo music. Negative differences
indicate higher scores under slow-tempo music. Models included tempo, measurement occa-
sion, and their interaction as fixed effects and child as a random intercept.
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quently under fast-tempo music during
both weeks, whereas hearts occurred more
frequently under slow-tempo music du-
ring both weeks. These figure-related dif-
ferences were descriptive and should be
interpreted with caution because people,
rainbows, hearts, and suns did not remain
statistically ~significant after multiple-
comparisons correction in the mixed-ef-
fects models. Sun frequencies were simi-
lar across conditions. Geometric shapes
changed direction across measurement
occasions: they were more frequent under
fast-tempo music during Week 1 but more
frequent under slow-tempo music during
Week 2.

The reversal in geometric-shape
frequencies was reflected in a significant
tempo-by-week interaction rather than a
consistent overall tempo effect.

Within-Child Effects of Music Tempo on
Visual Characteristics

Mixed-effects models were used to
examine within-child differences across
tempo conditions and measurement occa-
sions. Primary-color presence was not mo-
deled separately because red, yellow, and
blue demonstrated near-ceiling frequen-
cies. Fast-tempo music was associated
with higher odds of orange use, OR = 2.08,
95% CI [1.03, 4.19] (p=.041), although the
association did not remain significant after
Holm correction (p=.164). Purple use did
not differ significantly between conditions
(OR =1.44, 95% CI [0.78, 2.66], adjusted; p
= .488).
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The odds of depicting people, OR =
1.73,95% CI [0.79, 3.79], adjusted (p=.513),
and rainbows, OR = 1.89, 95% CI [0.86,
4.16], adjusted (p=.448), were higher under
fast-tempo music but did not differ signifi-
cantly after correction. Hearts were more
frequent under slow-tempo music, OR =
0.47 for fast relative to slow tempo, 95% CI
[0.23, 0.98], unadjusted (p=.044), adjusted
(p=.176). Sun occurrence did not differ bet-
ween conditions (OR = 0.98; 95% CI [0.50,
1.91]; adjusted; p = .951).

No overall main effect of tempo was
found for geometric shapes, OR = 0.82,
95% CI[0.39, 1.72], adjusted (p=.600). Ho-
wever, the tempo-by-week interaction was
significant, OR = 0.22, 95% CI [0.08, 0.64],
adjusted (p=.035), reflecting the reversal
between Week 1 and Week 2.

As shown in Table 4, an odds ratio
(OR) above 1 indicates that the correspon-
ding color or figure was more likely to oc-
cur under the fast-tempo condition, whe-
reas an OR below 1 indicates that it was
more likely to occur under the slow-tempo
condition. Although orange was more li-
kely and heart figures were less likely to
occur under fast-tempo music based on
the unadjusted p values, these differences
were no longer significant after the Holm
adjustment. The only effect that remained
significant after adjustment was the inter-
action between tempo and week for geo-
metric shapes (OR = 0.22, 95% CI [0.08,
0.64], adjusted p = .035), indicating that the
effect of tempo on geometric-shape occur-
rence differed between Week 1 and Week

Table 3. Distribution of Figure Frequencies in Children’s Drawings Under Fast and Slow Music
Tempos (N = 25 per Condition per Week)

Music Tree People House Sun Flower Rainbow Heart Letter Hand Geomet—
Week ric Shape
Tempo m (0 m @ () (n) (n) (n) (n) (n)
Fast Wiek 7 8 8 12 5 9 6 2 2 13
Slow W?k 7 7 4 m 2 6 10 2 1 9
Fast Wgek 6 8 6 13 4 6 9 1 2 7
Slow ek ¢ 5 6 14 4 4 11 1 1 15

2
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Table 4. Mixed-Effects Model Estimates for Tempo-Related Differences in Color and Figure

Presence
Outcome Effect OR 95% CI Unadjusted p Holm-ad~
justed p
Purple present Fast vs. slow 1.44 [0.78, 2.66] 244 488
Orange present Fast vs. slow 2.08 [1.03, 4.19] .041 164
People present Fast vs. slow 1.73 [0.79, 3.79] 171 513
Rainbow present Fast vs. slow 1.89 [0.86, 4.16] 112 448
Heart present Fast vs. slow 0.47 [0.23, 0.98] .044 176
Sun present Fast vs. slow 0.98 [0.50, 1.91] 951 951
Geometric shape Tempo main effect (.82 [0.39,1.72] .600 .600
Geometric shape ~ Tempo x week  0.22 [0.08, 0.64] .005 .035

2. All models included tempo, week, and
their interaction as fixed effects, with child
included as a random intercept.

Discussion

The findings indicate that music tem-
po was associated with selected aspects of
children’s color coverage and compositio-
nal organization, although the pattern was
more differentiated than a simple contrast
between expressive fast-tempo drawings
and structured slow-tempo drawings.
Fast-tempo drawings contained a slightly
broader palette and proportionally greater
warm-color coverage, whereas slow-tem-
po drawings showed greater total painted-
area coverage, central concentration, and
layering. Most individual figure categories
did not differ significantly after correction
for multiple comparisons, and geometric-
shape use varied according to measure-
ment occasion rather than showing a uni-
form tempo effect. These results suggest
that tempo may shape selected visual and
material decisions during artmaking, but
they do not support a broad claim that
tempo consistently changes symbolic fi-
gure content or produces fixed expressive
styles.

The color findings should be inter-
preted in relation to both music-color cor-
respondence research and the task-specific
nature of children’s color use. Purple and
orange appeared less frequently under
slow-tempo music, while red, yellow, and
blue were used frequently across both con-

ditions. This pattern is broadly compatible
with studies suggesting that colors may
carry emotional and associative qualities
in visual and musical contexts (Freeman,
2020; Palmer et al., 2013). However, rese-
arch with children shows that color use
is shaped by drawing instructions, the
emotional characterization of the depicted
subject, representational context, cultural
environment, and personal color prefe-
rences rather than by fixed psychological
meanings (Burkitt et al., 2003; Burkitt &
Sheppard, 2014; Crawford et al., 2012; Jo-
nauskaite et al.,, 2019). Similarly, studies
conducted in explicitly affective or clinical
contexts cannot be directly generalized to
an open-ended painting activity (Karma-
kar et al., 2019; Crawford et al., 2012). The-
refore, the lower occurrence of purple and
orange, the near-ceiling use of primary co-
lors, and the frequent presence of blue are
best understood as differences in palette
selection and color coverage, not as evi-
dence of anxiety, emotional support, calm-
ness, stability, or cognitive clarity.

The higher proportional coverage
of warm colors under fast-tempo music
is consistent with research showing sys-
tematic music-color correspondences and
emotion-mediated associations between
auditory and visual qualities (Palmer et al.,
2013, 2016). Nevertheless, the present acti-
vity differs from passive listening and for-
ced-choice matching paradigms because
children selected, combined, layered, and
spatially organized paint during an open-



Onder Yagmur, et al., Exploring the Impact of Music Tempo on Preschool Children’s Artis- 71

ended task. Studies of music-color asso-
ciation indicate that tempo may interact
with other musical dimensions, including
mode, timbre, melodic contour, rhyth-
mic complexity, and familiarity (Isbilen &
Krumhansl, 2016; Palmer et al., 2013, 2016).
Accordingly, the present findings position
tempo as one component of the auditory
environment rather than as an isolated de-
terminant of color choice.

The compositional results provide a
more direct route for interpreting the re-
lationship between tempo and artmaking.
Yellow was present in almost all drawings,
so its binary occurrence did not provide
sufficient variation to support a tempo-
specific conclusion; proportional warm-
color coverage and spatial prominence
were more informative. Slow-tempo mu-
sic was associated with greater painted-
area coverage, central concentration, and
layering, but not with a consistent increase
in geometric-shape use. This distinction is
important because tempo-related effects
in cognitive or motor tasks vary according
to task demands, stimulus characteristics,
and participant factors (Ilie et al., 2002; Lin
et al., 2023; Liu et al., 2018; Naruse et al.,
2004). A plausible mechanism concerns
auditory-motor correspondence: increa-
sing tempo has been linked to faster hand
movement and greater muscular energy,
and young children have been shown to
move faster in response to faster music
(Kragness et al., 2022; Kiissner et al., 2014).
However, the drawings indicate that au-
ditory-motor effects do not translate into
one fixed visual style. Fast-tempo dra-
wings could be geometrically organized or
spatially sparse, whereas slow-tempo dra-
wings could be symbolically separated or
densely layered.

The recurring visual motifs further
support a cautious interpretation. Suns,
hearts, geometric shapes, people, and rain-
bows can be situated within research on
children’s conventional representational
forms (Tallandini & Valentini, 1991), but
their meanings cannot be assumed to be
universal because children’s drawings are
influenced by developmental level, task

instructions, cultural familiarity, and im-
mediate representational context (Bono-
ti & Misailidi, 2006; Burkitt & Sheppard,
2014; Crawford et al., 2012). Sun frequen-
cies were almost identical across tempo
conditions and reversed direction over the
weeks, so they cannot be interpreted as
evidence of happiness, maternal warmth,
or emotional stability. Hearts were desc-
riptively more frequent under slow-tempo
music, but the difference did not remain
statistically significant after correction; alt-
hough music tempo can be associated with
psychophysiological responses (Ooishi et
al., 2017), the present data do not establish
that heart motifs represented introspec-
tion, affection, or attachment. Likewise,
people and rainbows were descriptively
more frequent under fast-tempo music,
but they did not remain statistically signi-
ficant after correction and should not au-
tomatically be classified as “dynamic figu-
res.” Tempo-related movement research
provides a possible basis for examining
implied movement, directional strokes,
posture, rhythm, and flow in future coding
schemes (Kragness et al., 2022; Kiissner et
al., 2014; Liu et al., 2021; Zhang et al., 2024),
but the present figure findings remain pri-
marily descriptive.

The theoretical contribution of the
study lies in extending music-color and
cross-modal  correspondence research
from passive listening or explicit matching
tasks to active art production. Cross-mo-
dal correspondences involve systematic
associations between attributes experien-
ced through different sensory modalities
(Spence, 2011), and previous research has
demonstrated associations between musi-
cal qualities and color selections, including
associations involving complex painted
material rather than isolated color samples
(Albertazzi et al., 2015; Palmer et al., 2013,
2016). In the present activity, children lis-
tened to instrumental music while visually
monitoring emerging forms, experiencing
the tactile properties of finger paint, and
coordinating hand and arm movements.
Artistic production therefore involved
auditory, visual, tactile, and propriocep-



72 Harmonia: Journal of Arts Research and Education 26 (1) (2026): 60-78

tive information simultaneously. Tactile
engagement during finger painting can
influence attention and emotional experi-
ence, further supporting the interpretation
of the drawings as products of an integra-
ted sensory-motor process rather than an
exclusively visual response (Stanko-Kacz-
marek & Kaczmarek, 2016). At the same
time, the findings should be understood
as ordinary cross-modal and multisensory
responses rather than as evidence of sy-
nesthesia, which was not assessed in this
study (Ward et al., 2006).

For early childhood art education,
the findings position musical tempo as a
contextual feature of the studio environ-
ment that may influence how children
distribute, layer, and combine visual ma-
terial. The results do not imply that eve-
ry fast-tempo activity will produce warm
colors or that every slow-tempo activity
will produce structured geometric forms.
Instead, contrasting musical conditions
may offer varied sensory and movement
contexts through which children explore
visual organization. In music education,
the study suggests that responses to tem-
po can become evident in non-musical
actions and artifacts. Previous work in-
dicates that active musical engagement
and improvisation may support creative
thinking, but such outcomes depend on
the structure of the activity rather than on
exposure to music alone (Koutsoupidou &
Hargreaves, 2009; Sternberg & Kibelsbeck,
2021). Integrating music and painting may
therefore support interdisciplinary exp-
loration, but the present study does not
demonstrate improvements in creativity,
emotional intelligence, cognitive organiza-
tion, or psychological well-being, as these
outcomes were not directly measured. A
stronger pedagogical application would
combine contrasting musical tempos with
children’s own explanations of how the
music influenced their movements, color
selections, and placement of forms, there-
by preserving children’s interpretive agen-
cy and avoiding adult-imposed symbolic
readings.

Limitations

Despite the valuable insights gained
from this study, several limitations must
be acknowledged. First, the indepen-
dent sample comprised 25 children, even
though the repeated-measures design
yielded multiple drawings per child. The
repeated observations increased the num-
ber of coded artworks but did not increase
the number of independent participants.
Therefore, the mixed-effects results should
be interpreted as exploratory estimates
rather than definitive population-level ef-
fects. The small sample size also reduced
statistical power for low-frequency figure
categories such as hands, letters, flowers,
rainbows, and houses, and may partly ex-
plain why several figure-related differen-
ces did not remain significant after multip-
le-comparison correction. Future research
should use larger samples and preregiste-
red analytical plans to provide more stable
estimates of tempo-related effects. While
the purposive sampling method ensured
representation from multiple provinces,
the study’s scope remains limited to a
specific educational and cultural context
within Turkey. Future research could be-
nefit from larger, more diverse samples
across different regions and educational
settings to enhance the external validity of
the results. Additionally, although efforts
were made to standardize the study con-
ditions —such as providing the same set of
primary and secondary colors, using iden-
tical paper sizes, and controlling the music
tempo—the inherently subjective nature
of artistic expression may have introduced
individual variability that was not fully
captured in the analyses. Children’s prior
exposure to music and painting, as well
as their intrinsic artistic tendencies, could
have influenced their responses beyond
the experimental conditions. A more com-
prehensive assessment of children’s pre-
existing artistic and musical experiences
would provide a richer understanding of
how these factors interact with externally
introduced stimuli.

Another limitation concerns the
study’s reliance on static, post-hoc analyses



Onder Yagmur, et al., Exploring the Impact of Music Tempo on Preschool Children’s Artis- 73

of the artwork rather than real-time obser-
vations of the drawing process. While the
collected paintings offer valuable insights
into the final outcomes of artistic expres-
sion, they do not fully capture the dyna-
mic nature of children’s decision-making,
movement patterns, and emotional fluc-
tuations during the creative process. Fu-
ture studies employing eye-tracking, mo-
tion analysis, or real-time verbal protocols
could provide a more nuanced perspecti-
ve on how auditory stimuli shape artistic
choices moment-to-moment. Furthermore,
while the qualitative document analysis
offered rich interpretative insights, a more
structured coding framework that incor-
porates computational image analysis or
machine learning could enhance the objec-
tivity and replicability of the findings. Las-
tly, the study focused exclusively on mu-
sic tempo as an auditory variable, without
considering other musical dimensions
such as mode, rhythm complexity, or har-
monic structure, which may further mo-
dulate children’s emotional and creative
engagement. Expanding future research
to include these factors would provide a
more comprehensive understanding of the
multisensory interplay between music and
visual art in early childhood development.

Implications

These findings highlight the multi-
sensory nature of artistic expression and
suggest that musical tempo may serve as
a contextual feature shaping selected as-
pects of children’s visual production, par-
ticularly color coverage and compositional
organization. The results support the cau-
tious use of music as part of an interdis-
ciplinary artmaking environment, but they
do not demonstrate that tempo directly
enhances emotional expression, cognitive
development, creativity, or psychological
well-being, as these outcomes were not
measured independently.

In early childhood art education,
different musical tempos can be used to
create varied sensory conditions for visu-
al exploration. For example, a teacher may
invite children to paint while listening to

fast-tempo instrumental music and encou-
rage them to notice how their hands move,
how quickly they change colors, whether
they use repeated marks, and how much
of the page they fill. In a separate activi-
ty, slow-tempo music may be used whi-
le children explore larger painted areas,
layering, central forms, or slower hand
movements. These activities should not
be framed as producing correct emotional
responses or predetermined symbols; rat-
her, they can help children become aware
of the relationship between sound, move-
ment, touch, and visual organization.

The findings also have implications
for music learning. Tempo can be expe-
rienced not only through listening, clap-
ping, or movement but also through visual
and material responses. Children may first
move their hands in the air to fast and slow
music, then transfer those movements
onto paper using finger paint or brushes.
They may compare short, repeated, quick
marks with longer, slower, layered marks
and discuss how the music affected their
movements or choices. Such activities can
support multisensory learning by linking
auditory rhythm, bodily movement, tactile
experience, and visual production.

For classroom practice, teachers
may design paired artmaking sessions
using contrasting tempos while keeping
the same paper size, color set, and pain-
ting materials. After each session, children
can be asked simple reflective questions
such as “How did your hand move with
this music?”, “Which colors did you want
to use?”, “Did the music make you paint
slowly or quickly?”, and “Where did you
place your shapes?” These child-generated
explanations would provide a stronger
educational basis for interpreting the pain-
tings than adult assumptions about the
symbolic meanings of colors or figures.

Overall, the pedagogical value of in-
tegrating music into early childhood art
activities lies in creating richer sensory and
movement contexts for artmaking. Music
tempo may help teachers vary the class-
room atmosphere and invite children to ex-
plore different ways of applying, layering,
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distributing, and organizing visual mate-
rial. Future educational research should
examine these classroom applications with
larger samples, process observations, and
children’s own verbal accounts to determi-
ne how tempo, movement, attention, and
visual decision-making interact during
multisensory art learning.

CONCLUSIONS

This study contributes to research
on multisensory learning and cross-modal
perception by examining how preschool
children’s visual production varied under
fast- and slow-tempo music conditions.
The findings indicate that tempo-related
differences were most clearly observed
in selected color and compositional me-
asures. Fast-tempo drawings showed a
slightly broader color palette and greater
warm-color coverage, whereas slow-tem-
po drawings showed greater painted-area
coverage, central concentration, and laye-
ring. In contrast, most individual figure
categories, including people, rainbows,
hearts, and suns, did not remain statisti-
cally significant after multiple-comparison
correction. Geometric-shape use also va-
ried by measurement occasion rather than
showing a stable overall tempo effect.

Accordingly, the study does not sup-
port a broad conclusion that music tempo
consistently changes children’s symbolic
representations or produces fixed expres-
sive styles. Rather, it suggests that tempo
may operate as one element of the multi-
sensory artmaking environment, influen-
cing how children distribute, layer, and
combine visual material. Integrating music
into early childhood art activities may the-
refore offer varied sensory and movement
contexts for visual exploration, but claims
about emotional development, cognitive
growth, or psychological well-being requi-
re direct measurement in future research.

Future studies should use larger
samples, counterbalanced designs, child-
level process observations, and children’s
own explanations of their drawings to cla-
rify how musical tempo interacts with mo-

vement, attention, color use, and represen-
tational choices during artmaking.
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