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ABSTRACT

Purpose. This study aims to analyse the effects of app-assisted instruction on the development and assessment of fundamental
motor skills in early elementary school children. Specifically, it investigates whether the integration of digital tools, alongside
traditional teaching methods, influences the motor performance outcomes measured by the Test of Gross Motor Development - 3,
as well as the reliability of assessments conducted with technological support.

Methods. A total of 62 children (mean age = 8.03 = 1.38 years) were assessed using the Test of Gross Motor Development - 3,
comparing traditional and app-assisted instructional methods.

Results. The analysis of Test of Gross Motor Development - 3 scores showed similar mean performances between traditional
and app-assisted methods; however, the reliability ranged from poor to fair, particularly affecting locomotor and ball skills.
Tasks such as running, galloping, and hopping showed low consistency (o between 0.068 and 0.216), while lateral running
presented the highest reliability among locomotor skills (o = 0.345). In ball skills, only bouncing and underhand throwing
reached fair reliability (o = 0.28). These findings suggest that while app-assisted instruction may enhance engagement, it can
influence task execution and scoring consistency, reinforcing the need for evaluator supervision and proper training when
incorporating digital tools. While most skill means were similar between methods, lateral run (app: M = 7.27, SD = 1.40
vs. trad: M = 6.79, SD = 2.11) demonstrated higher consistency (o = 0.345). Among ball skills, underhand throwing showed
better agreement (o = 0.284), suggesting certain tasks benefit more from standardised visual instruction. No statistical
corrections for multiple comparisons were applied given the exploratory nature of the analysis.

Conclusions. It is concluded that technology can complement, but not replace, traditional motor assessment methods.
Key words: high-intensity interval training, health-related physical fitness

Introduction

Motor skill development during early childhood
plays a foundational role in children’s physical, cogni-
tive, and socio-emotional growth, directly influencing
their academic achievement, executive functioning,
social participation, and lifelong physical activity be-
haviours [1, 2]. Research over the last five years has
increasingly emphasised that well-developed funda-
mental motor skills (FMS) - such as running, hop-
ping, throwing, and catching - are critical for school
readiness and long-term health outcomes [3-5]. De-

spite their importance, studies show that many chil-
dren enter school with underdeveloped motor com-
petence, especially in socially vulnerable populations
[6, 7], which reinforces the need for early, structured,
and accessible motor interventions.

Fundamental motor skills are commonly classified
into locomotor and object control skills, and they serve
as the building blocks for more complex movements
involved in physical education, recreational activities,
and sports [8]. The effectiveness of motor skill acqui-
sition depends not only on children’s opportunities for
practice but also on the quality of instructional strate-

Correspondence address: Marcelo Gongalves Duarte, Department of Physical Education, Federal University of Mato Grosso
do Sul, Cidade Universitaria, Av. Costa e Silva - Pioneiros, 79070-900, Campo Grande, Brazil,
e-mail: duarte.marcelo@ufms.br; https://orcid.org/0000-0002-7655-8583

Received: June 17, 2025
Accepted for publication: October 01, 2025

Citation: Duarte MG, Sorio HQ, Cardoso MGF, da Motta IA, Nobre GC. App-supported instruction and motor skill devel-
opment in early grade children. Hum Mov. 2025;26(4):130-138; doi: https://doi.org/10.5114/hm/211593.


https://orcid.org/0000-0002-7655-8583
https://orcid.org/0009-0006-7324-8025
https://orcid.org/0009-0007-3096-7238
https://orcid.org/0009-0002-4737-6980
https://orcid.org/0000-0002-3570-8493

HUMAN MOVEMENT

M.G. Duarte et al., App instruction and motor skills

gies employed by educators [9]. Traditional approaches
- often based on verbal explanation and physical dem-
onstration — may fall short when addressing individual
differences in attention, comprehension, and engage-
ment, particularly in early grade classrooms. In this
context, digital learning tools have gained attention as
complementary resources that enhance the instruc-
tional process. These tools refer to interactive technolo-
gies such as mobile applications or platforms that inte-
grate animations, video modelling, and feedback systems
to support learning and skill acquisition [10].

Recent studies have explored the use of digital in-
terventions to improve motor development in children,
showing promising outcomes in terms of both perfor-
mance and motivation [11, 12]. Apps with animated
movement models can help children visualise correct
motor patterns more clearly, reduce cognitive load, and
improve their attentional focus [13]. Moreover, such
tools can enhance engagement and support differen-
tiated instruction, especially when teaching in large
or mixed-ability groups [14]. One notable example of
a motor skill assessment adapted into digital format is
the Test of Gross Motor Development — Third Edition
(TGMD-3). The TGMD-3 is a widely validated tool
used internationally to assess fundamental motor skills
in children aged 3 to 10 years [15]. Recent adaptations
have integrated TGMD-3 protocols into app-assisted
instructional formats, using animations to demonstrate
task execution while guiding evaluators and educa-
tors in a standardised way [4].

In addition to supporting children’s motor learning,
digital tools also benefit teachers, therapists, and coaches
by streamlining lesson planning, enhancing instruc-
tional consistency, and offering real-time feedback [16].
These tools not only contribute to the learning environ-
ment but also play a significant role in assessment.
Digital applications have the potential to reduce vari-
ability in evaluator judgement and maintain children’s
attention during testing procedures, which is often
challenging in field-based educational settings [17].

Although there is growing evidence on the instruc-
tional benefits of app-assisted tools, few studies have
examined their influence on the accuracy and consist-
ency of motor skill assessments, particularly regarding
inter-rater reliability. Variability in scoring — whether
due to evaluator inexperience or inconsistencies in ob-
servation — can compromise both the validity of assess-
ment outcomes and the quality of pedagogical deci-
sions. Therefore, it is essential to investigate whether
digital tools not only enhance motor performance but
also improve the reliability of evaluators’ scoring in ap-
plied contexts.

Building on this gap, the present study aims to ex-
amine the effects of app-assisted instruction on both
the development and evaluation of fundamental mo-
tor skills in early grade children. Given the rapid ad-
vancement of educational technologies, it is essential to
determine whether digital tools effectively enhance
children’s motor performance and improve the con-
sistency of assessments conducted by different raters.
Specifically, this study investigates whether app-sup-
ported instruction improves children’s performance
and increases inter-rater reliability compared to tra-
ditional instructional approaches. By addressing these
dual outcomes - skill acquisition and assessment con-
sistency - this research contributes to the ongoing effort
to integrate effective, equitable, and evidence-based
digital strategies into early childhood education. We
hypothesised that app-assisted instruction would lead
to improved motor performance and greater inter-rater
reliability in the evaluation of motor skills.

Material and methods
Study design

This study employed a quasi-experimental, within-
subject crossover design. Although not randomised,
the within-subject structure ensured that each partici-
pant served as their own control, reducing inter-indi-
vidual variability. Participants completed two inter-
vention protocols (traditional and app-assisted) in
counterbalanced order, separated by a 30-day interval
to minimise learning or fatigue effects.

Sample characteristics

Participants were 62 children aged 6-9 years (mean
age = 8.03; SD = 1.38), enrolled in a public school in
Campo Grande/MS, Brazil. The sample included 32
boys (mean age = 7.89; SD = 1.33) and 30 girls (mean
age = 8.09; SD + 1.41).

Inclusion criteria were: (a) enrolment in regular
schooling; (b) no diagnosed motor or cognitive impair-
ments; (c) no previous exposure to structured motor
skill intervention programs; and (d) signed informed
consent and assent forms. Exclusion criteria included
current or prior participation in other motor training
interventions or diagnosed neurodevelopmental dis-
orders that could affect motor performance. Partici-
pants were selected using a convenience sampling
method, based on their availability and institutional
authorisation from the school. The sample size was
calculated using G*Power 3.1.9.7, assuming a medi-
um effect size (f = 0.25), a = 0.05, and power = 0.80,
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yielding a minimum of 52 participants. To account
for potential attrition, 62 participants were recruited.

Participants’ demographic information is present-
ed in Table 1.

Table 1. Participant characteristics

Socioeconomic status Males [n (%)] Females [n (%)]

Very high 1(3.1) 0
High 13 (40.6) 10 (33.3)
Middle 18 (56.3) 19 (63.4)
Middle-low and poor 0 1(3.3)

very high (A), high (B1-B2), middle (C1-C2),
middle-low and poor (DE)
Data from the 2024 School Census (IBGE, 2024)

Instruments

Test of Gross Motor Development - third edition
(TGMD-3)

The Test of Gross Motor Development — third edition
(TGMD-3) [15] validated for Brazilian children [18], was
used to assess motor skill proficiency. The TGMD-3
evaluates locomotor skills (i.e., running, galloping, hop-
ping, skipping, horizontal jump, and sliding) and ball
skills (i.e., striking with two hands, striking with one
hand, dribbling, catching, kicking, and overhand and
underhand throwing). Validity evidence for Brazilian
children showed adequate psychometric properties, in-
cluding content validity by experts (content validity
index [CVI] = 0.75 to 1.00; k = 0.77 to 0.97) and profes-
sionals (99% agreement), internal consistency (locomo-
tor skills (LOCS) a = 0.63; ball skills (BS) a = 0.76),
inter- and intra-rater reliability (ICC = 0.60-0.90), test-
retest reliability (locomotor: r = 0.60-0.82; ball skills:
r=0.71-0.86), and fit indices for the two-factor model
(RMSEA = 0.07, 90% CI = 0.06-0.08; CFI = 0.90;
NFI = 0.87; TLI = 0.94; GFI = 0.94; AGFI = 0.91).

Motor Skills Sequential Pictures (MSSP)

The Motor Skills Sequential Pictures (MSSP), which
was validated in [19], is a set of sequential illustra-
tions depicting each TGMD-3 skill, including loco-
motor skills (running, galloping, hopping, skipping,
jumping, sliding) and ball skills (striking with one and
two hands, dribbling, catching, kicking, overhand and
underhand throwing), along with their performance
criteria (3-5 per skill) [15]. These illustrations assist
in the instruction of the motor skills included in
TGMD-3.
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Procedures

After receiving authorisation from the school prin-
cipal and collecting the required signed consent forms
from the parents/guardians and children, data collec-
tion was initiated. The assessments were conducted in
a court adjacent to the school, and the children were
familiar with the evaluation setting. In the first stage,
the traditional protocol was used. All participants com-
pleted the TGMD-3 assessment following Ulrich’s [15]
standardised procedures. Initially, the evaluator dem-
onstrated the skill to be performed, after which each
child made three attempts: one for familiarisation and
two valid attempts for scoring. Thirty days later, the
second stage of the study was conducted. All children
who had completed the traditional protocol were then
assessed using the app-assisted protocol. In this stage,
the evaluators used a smartphone to show animated
demonstrations of the skills (via the MSSP app), shown
twice before the child performed the skill. Again, the
children completed three trials — one familiarisation
and two valid performance attempts. All TGMD-3 as-
sessments were conducted by trained researchers who
were experienced with the instrument, and supervised
by two additional professionals with expertise in the
area. A master’s-level researcher in motor behaviour,
blind to the study purpose, scored all assessments based
on video recordings, strictly following the TGMD-3
scoring criteria. Inter-rater reliability was checked on
100% of the assessments by an external doctoral-level
researcher in motor behaviour, resulting in 86.59%
agreement.

Statistical analysis

Descriptive statistics (mean and standard deviation)
were used to summarise the locomotor and ball skill
performance according to instructional modality (tra-
ditional and app-assisted) and sex (male and female).
To assess the inter-rater agreement, Krippendorff’s
alpha coefficient was calculated. This robust index is
appropriate for both categorical and continuous data,
providing a comprehensive measure of consistency
among evaluators. Interpretation of alpha values fol-
lowed standard classification: 0.00-0.20 = poor; 0.21-
0.40 = fair; 0.41-0.60 = moderate; 0.61-0.80 = sub-
stantial; and 0.81-1.00 = almost perfect.

To examine whether the instructional modality sig-
nificantly affected motor performance, paired-samples
t-tests were conducted for each TGMD-3 skill, com-
paring scores between traditional and app-assisted
instruction. Assumptions of normality were evaluated

Human Movement, Vol. 26, No 4, 2025



HUMAN MOVEMENT

M.G. Duarte et al., App instruction and motor skills

using the Shapiro-Wilk test and Q-Q plot inspection,
with no significant violations observed (p > 0.05). Ef-
fect sizes were calculated using Cohen’s d, with thresh-
olds of 0.2 (small), 0.5 (medium), and 0.8 (large). All
statistical analyses were performed using IBM SPSS
Statistics version 27, with the significance level set at
a < 0.05.

Results

Paired samples t-tests were conducted to compare
performance on locomotor skills between the app-as-
sisted and traditional instruction methods. Descrip-
tive statistics and effect sizes are presented in Table 2.
For locomotor skills, no significant differences were
found in running, galloping, hopping, skipping, or lat-
eral run (o > 0.05), although small effect sizes were
observed in favour of the app-assisted method (e.g., d =
0.205 for the lateral run). However, a significant differ-
ence was found for the horizontal jump, ¢(61) = -3.04,
p = 0.003, with participants performing better under
traditional instruction (d = -0.386).

Regarding ball skills (Table 3), most comparisons
showed no significant differences (o > 0.05). The only
statistically significant difference was found in catch-
ing performance, p = 0.004, favouring the traditional

instruction method (d = -0.463). Effect sizes across
other tasks were negligible to small, both positive and
negative, suggesting minimal practical differences be-
tween methods. These findings suggest that, while both
instructional methods yield comparable outcomes for
most skills, specific tasks such as the horizontal jump
and catching may benefit from traditional instruction
approaches.

As presented in Table 4, the inter-rater reliability for
the locomotor skill items, assessed using Krippendorff’s
alpha (o), showed generally modest levels of agreement
among raters across tasks, both in the traditional in-
struction (Trad) and app-assisted instruction (App)
conditions. The alpha coefficients ranged from very
low to fair, with none of the skills reaching the com-
monly recommended thresholds for observational
assessments.

Horizontal jump exhibited the lowest reliability
(o = 0.031), with a relatively narrow confidence inter-
val (95% CI: 0.233 to 0.297), indicating limited agree-
ment among evaluators despite the estimate’s preci-
sion. This suggests that this specific task may involve
some challenges in achieving consistent scoring, po-
tentially due to subjective interpretation of performance
components, regardless of the instruction method.

Table 2. Descriptive statistics and effect sizes for locomotor skills under traditional and app-assisted instruction

Trad App
Skill Cohen’s d p-value
mean SD mean SD
Running 7.29 1.16 7.35 0.92 0.049 0.704
Galloping 4.70 1.71 4.83 1.48 0.061 0.633
Hopping 4.90 1.92 5.20 1.80 0.134 0.298
Skipping 3.24 1.73 3.64 1.88 0.168 0.191
Horizontal jump 5.32 1.81 4.30 2.06 -0.386 0.003*
Lateral run 6.79 211 7.27 1.40 0.205 0.112

Trad - traditional instruction, App — app-assisted instruction

* The mean difference is significant at the 0.05 level.

Table 3. Descriptive statistics and effect sizes for ball skills under traditional and app-assisted instruction

Trad App
Cohen’s d p-value

Skill mean SD mean SD

Strike 2-hands 6.95 1.82 7.45 1.90 0.268 0.146
Strike 1-hand 5.40 2.27 5.11 2.65 -0.118 0.507
Dribble 2.62 2.01 2.56 2.02 -0.030 0.839
Catch 4.33 1.24 3.69 1.51 -0.463 0.004
Kick 4.70 2.10 4.64 1.92 -0.030 0.848
Overhand throw 5.34 1.68 4.86 1.94 -0.264 0.091
Underhand throw 5.85 1.50 5.90 1.54 0.033 0.822

Trad - traditional instruction, App - app-assisted instruction
133
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Table 4. Inter-rater reliability for

locomotor skills under

traditional and app-assisted instruction

a
Skill (Krippendorff's ~ SE 995;/3 /Océll‘:g;re;"
alpha)
Running 0.216 0.144 0.081 to 0.482
Galloping 0.068 0.128 0.201 to 0.279
Hopping 0.155 0.143 -0.147 to 0.407
Skipping 0.179 0.123 0.076 to 0.400
Horizontal jump 0.031 0.138 0.233 to 0.297
Lateral run 0.345 0.137 0.050 to 0.570

Table 5. Inter-rater reliability for ball skills under
traditional and app-assisted instruction

Skill o SE  95% CI lower to
(Krippendorff’s 95% CI upper
alpha)
Strike 2-hands 0.074 0.122 -0.192 to 0.282
Strike 1-hand 0.040 0.130 -0.216 to 0.300
Dribble 0.281 0.107 0.043 to 0.470
Catch 0.193 0.144 0.092 to 0.456
Kick 0.094 0.135 0.177 to 0.356
Overhand throw 0.201 0.148 0.095 to 0.488
Underhand throw 0.284 0.126 0.016 to 0.500

Galloping also showed low reliability (o = 0.068;
95% CI: 0.201 to 0.279), suggesting some difficulty
among evaluators in consistently applying the criteria
across both the Trad and App conditions. Similarly,
hopping (@ = 0.155; 95% CI: -0.147 to 0.407) and
skipping (a0 = 0.179; 95% CI: 0.076 to 0.400) demon-
strated modest levels of agreement. The wider confi-
dence interval for hopping, in particular, points to
greater uncertainty in the estimate, possibly reflecting
variability in how the raters interpreted the movement
patterns depending on the instructional context.

Running yielded an alpha value of 0.216 (95% CI:
0.081 to 0.482), which, although still below optimal
reliability standards, represents a somewhat more sta-
ble and precise estimate. This may indicate slightly bet-
ter consensus among the evaluators, perhaps facilitated
by the clarity of task execution in both instruction
modes.

Among all locomotor tasks, the lateral run presented
the highest inter-rater reliability (o = 0.345; 95% CI:
0.050 to 0.570), reaching the lower boundary of what
is considered fair agreement. Although modest, this
result suggests the evaluators were relatively more con-
sistent in judging this skill, which may be related to its
more easily observable criteria or a more structured
task format in both the Trad and App approaches.
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Taken together, these findings highlight variation in
scoring consistency depending on the locomotor skill
and indicate that regardless of the instruction method,
the agreement among the raters was generally modest.
These results point to opportunities for enhancing rater
training, refining scoring criteria, or integrating sup-
ports such as visual models or digital tools to improve
standardisation and objectivity in observational motor
skill assessments.

As presented in Table 5, the inter-rater reliability
for the ball skill items, assessed by Krippendorff’s
alpha (o), ranged from poor to fair, with variability in
consistency depending on the task. Despite the gener-
ally similar mean performance between the traditional
instruction (Trad) and app-assisted instruction (App),
the agreement among the evaluators remained limited
for most skills.

The strike with two hands showed low reliability
(0 = 0.074; 95% CI: -0.192 to 0.282), indicating con-
siderable variation in how the evaluators interpreted
and scored the performance, regardless of the instruc-
tional method. A similar trend was observed for the one-
hand strike, which had the lowest reliability among all
ball skills (o = 0.040; 95% CI: -0.216 to 0.300), sug-
gesting challenges in the consistent application of the
scoring criteria.

Dribbling demonstrated the highest inter-rater re-
liability within this skill domain (a = 0.281; 95% CI:
0.043 to 0.470), indicating a comparatively greater level
of evaluator agreement. Although still below the recom-
mended thresholds, the narrower and positive confi-
dence interval may reflect a more structured and easily
observable task.

Catching also presented a modest reliability esti-
mate (0. = 0.193; 95% CI: 0.092 to 0.456), while kicking
showed low agreement among the raters (o = 0.094;
95% CI: 0.177 to 0.356), with scores reflecting mini-
mal variation across the instructional conditions.

The overhand throw yielded poor but slightly im-
proved agreement (o = 0.201; 95% CI: 0.095 to 0.488),
and the underhand throw had one of the highest reli-
ability estimates among the ball skills (o = 0.284; 95%
CI: 0.016 to 0.500), suggesting relatively greater con-
sistency in evaluator scoring for this task.

Taken together, these results suggest that while app-
assisted instruction did not substantially enhance the
inter-rater reliability across all ball skills, tasks such
as dribbling and underhand throw exhibited more sta-
ble agreement. This may point to the potential benefits
of incorporating standardised visual cues or structured
demonstrations to support scoring consistency in ob-
servational motor assessments.
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Discussion

The findings of this study suggest that app-assisted
instruction can serve as a complementary approach to
traditional motor assessment methods. It proved use-
ful in standardising instructions and potentially in-
creasing children’s motivation, but it should not replace
traditional approaches. Although the average scores
between the two methods were similar, the reliability
ranged from poor to moderate, indicating that the way
the instructions were delivered may have affected the
performance outcomes. These results align with pre-
vious research on both the challenges and benefits of
using technology in the motor performance assessment
of children.

The literature indicates that digital tools, such as
interactive apps, can facilitate motor learning by of-
fering dynamic and structured visual instructions,
which may reduce children’s cognitive load and im-
prove task focus [20, 21]. Nevertheless, the reliability
of scores obtained through app-assisted instruction
has yet to reach ideal levels of agreement across all
motor skills, suggesting that children may interpret
tasks differently depending on how the instructions are
presented. Some authors argue that adapting the Test
of Gross Motor Development - third edition (TGMD-3)
into a digital format improves the structure of the as-
sessment but does not eliminate the need for evalua-
tor mediation to ensure accurate scoring [19]. More
recently, studies [7] suggest that hybrid approaches -
combining digital apps with in-person instruction —- may
enhance motor learning and optimise skill transfer to
real-life contexts.

In terms of locomotor skills, the highest reliability
was found for lateral running (o = 0.345, fair), while
skills like horizontal jumping (o = 0.031, poor) and
galloping (o = 0.068, poor) showed the least consist-
ency in scoring. These findings indicate that certain
skills may be more susceptible to variations in how
performance criteria are interpreted based on app-
based instructions, reinforcing the need for evaluator
training to maintain standardisation in test applica-
tion [22].

Regarding ball skills, moderate reliability was found
in underhand throwing (o = 0.284) and bouncing (o =
0.281), suggesting that app-assisted instruction may
help standardise the performance on these tasks by of-
fering a clearer visual model. However, striking with
one hand (o = 0.040, poor) and striking with two hands
(o = 0.074, poor) showed low reliability, indicating that
these movements may rely more heavily on direct, in-
person feedback and individual adjustment - an inter-
pretation supported by [23].

Beyond reliability, another relevant factor is the im-
pact of technology-assisted instruction on children’s
motivation. Studies have shown that animations and
visual feedback can increase engagement and concen-
tration during motor tasks [20-24]. However, it should
be emphasised that technology should be integrated
as a complement to traditional methods, as interac-
tion with the evaluator is still crucial for refining mo-
tor skills and correcting movement patterns [25].

The results of this study support the use of app-as-
sisted instruction as a valuable tool for motor assess-
ment, particularly for improving instructional consist-
ency and structure. However, the variability in reliability
across different skills suggests that the app should be
viewed as an additional resource rather than a substi-
tute for traditional methods. Future research should
investigate strategies to improve score agreement in
technology-based assessments, including refining how
instructions are presented and enhancing evaluator
training. It is also important to explore the effects of
this approach across different age groups and educa-
tional contexts. In this regard, [26] conducted a com-
parative analysis of motor assessments supported by
smartphone applications and traditional observa-
tional methods. Their findings showed that although
the app offered a faster and more standardised evalu-
ation process, there were no significant differences in
diagnostic accuracy between the two methods. They
concluded that technology, when used as a complement
to traditional assessments, may be particularly effec-
tive in contexts that demand precision and standardi-
sation in motor variable measurement. One study dem-
onstrated that interactive games and visual feedback
apps can also enhance children’s motivation — especially
in motor intervention programs [27]. These technolo-
gies make the assessment process more playful and
engaging, potentially resulting in improved motor per-
formance. However, effective assessment still depends
on a careful balance between technological tools and
human observation, as digital methods may not fully
capture the complexity of human movement [27].

The findings suggest app-assisted instruction sup-
ports instructional clarity but does not eliminate eval-
uator variability. This has implications for motor learn-
ing frameworks, suggesting the potential utility of
hybrid methods in PE curricula. The study’s generalis-
ability is limited by its single-site design, modest sam-
ple, and lack of longitudinal tracking. Further research
should investigate diverse contexts and test-retest reli-
ability. Future directions include adaptive apps with
real-time feedback and expanded evaluation protocols
tailored for diverse populations.
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Conclusions

The findings of this study suggest that app-assist-
ed instruction can serve as a valuable complement to
traditional methods of motor skill assessment. This
technological approach proved effective in standardis-
ing instructions, structuring the assessment process,
and potentially increasing children’s motivation and
engagement. Nonetheless, the mean performance scores
between the two instructional modalities were largely
similar, and the inter-rater reliability ranged from poor
to moderate. These results indicate that the mode of
instruction delivery may influence how children per-
form specific motor tasks.

Rather than replacing traditional methods, app-as-
sisted instruction should be viewed as a supportive tool
that enhances instructional clarity and may contrib-
ute to greater consistency in motor skill assessment.
Its integration into educational practice can facilitate
more structured evaluations and support pedagogical
efforts in motor learning. App-assisted instruction en-
hances structure and engagement, but evaluator over-
sight remains essential.

Future research should focus on refining digital
instruction strategies to improve scoring reliability, in-
cluding enhanced evaluator training and optimised de-
livery of visual and verbal cues. It is also important to
assess the effectiveness of this approach across differ-
ent age groups, developmental levels, and education-
al settings. In addition, long-term studies should ex-
plore the sustained impact of app-assisted instruction
on motor development and examine its integration with
adaptive technologies, such as artificial intelligence,
to enhance personalisation and scoring accuracy.
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