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ABSTRACT

The issue of motor learning is fundamental to both the theory and practice of phys-
ical education. Identifying effective approaches for motor learning will always be a
primary objective in this field. This study aimed to determine the effectiveness of
the constraint-led approach in teaching basketball dribbling. The investigation was
conducted in March of the 2024-2025 school year. The sample included 41 students
from the private primary school Dr. Petar Beron and 44 students from the 64th
Primary School Tsar Simeon Veliki in Sofia, Bulgaria. All participants were in the
3rd grade. The assessment involved a 20-meter run test and a 20-meter dribbling
test. The data were processed using IBM SPSS Statistics 26.0. Descriptive statistics
and independent-samples t-tests were used for analysis. The data show that the
experimental group achieved better results in the 20-meter dribbling test compared
to the control group. The correlation between the 20-meter run and 20-meter drib-
bling tests was also higher in the experimental group than in the control group. The
results show that the constraint-led approach is more effective in teaching basketball
dribbling to 3rd-grade students than the traditional method. Research also indicates
that this method is more engaging for students than the traditional approach. We
found that the constraint-led approach is more effective than the traditional one in
teaching basketball dribbling to 3rd-grade students. We recommend the use of the
constraint-led approach in physical education for students.
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INTRODUCTION

The process of learning motor skills is at the core
of a high-quality educational process in the field of
physical education. Methodologically, this process
varies depending on the specific sport and disci-
pline. However, the framework structure of the
learning process remains the same regardless of the
sport. It involves progressing through three stages:
initial acquisition, in-depth learning, and consoli-
dation and refinement, each with its specific char-
acteristics (Naidenova et al., 2025).

The traditional approach to acquiring motor skills is
characterized by isolated practice of specific move-
ment elements, predetermined instructions from the
teacher, and a clearly defined technique that learners
are expected to replicate. In this model, the student
plays a passive role as an executor, and the process is
dominated by the pursuit of movement repetition,
regardless of the context in which it occurs (Davids,
Button, & Bennett, 2008; Renshaw et al., 2010).
Contemporary trends in education, however, em-
phasize the dynamic nature of movement and the
need to adapt to a changing environment. One of the
leading approaches that complements the tradition-
al model effectively is the so-called constraint-led
approach (CLA). This approach is based on the un-

derstanding that motor learning is the result of in-
teraction between the students characteristics, the
task, and the environment. Instead of prescribing the
“correct” way to perform a movement, learners are
encouraged to discover effective solutions through
manipulation of the “constraints” in the environ-
ment or the task (Newell, 1986; Davids et al., 2008).
In the context of modern physical education, there
is an increasing need to adopt a holistic approach
in which movement is learned as a whole, within a
game-like, realistic environment. An increasing num-
ber of studies show that isolated drills do not lead to
effective transfer in real game situations, as they fail
to trigger the necessary adaptation to the variable
conditions of the environment (Chow et al., 2016;
Renshaw & Chow, 2019). This highlights the need for
research comparing the effectiveness of the tradition-
al approach with innovative methods such as CLA in
the process of physical education instruction.

Aim and objectives

The study aims to determine the effectiveness of
the CLA (Constraint-Led Approach) in teaching
basketball dribbling. To achieve this aim, the fol-
lowing objectives were set:

— To review literature, documents, and information
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sources related to the researched topic;

- To implement, monitor, and evaluate the effec-
tiveness of the proposed methodology in the
process of teaching dribbling during Physical
Education and Sport classes;

METHODOLOGY

The study involved 85 third-grade students. Of
these, 40 were part of the control group and 45 were
part of the experimental group. The procedure was
carried out at the Private Primary School Dr. Petar
Beron (41 students) and the 64th Primary School
Tsar Simeon Veliki (44 students) in Sofia. A total of
six classes participated—four from Dr. Petar Beron
and two from the 64th Primary School. The study
was conducted for 12 physical education lessons in
each class at each school.

Written informed consent was obtained from the
parents or legal guardians of all participating chil-
dren prior to their inclusion in the study.
Basketball dribbling instruction for the control
group followed the methodologies outlined in
basketball teaching manuals (Tsvetkov, 2009).

This included defining the motor action, demon-
strating and describing the technique, followed by
imitation exercises, stationary drills, and move-
ment-based exercises. A key methodological rule
is that a technical element may only be included in
a game situation once it has been mastered to the
level of a motor skill.

In the experimental group, instruction followed the
principles of the Constraint-Led Approach (see Table
1). This meant that teaching was conducted through
game-based methods, and exercises were designed
according to the three main categories: individual,
environment, and task (Newell, 1986). A key feature
of this approach was that teacher instructions were
minimized. Students were encouraged to “discover”
effective techniques according to their individual
developmental and physiological characteristics.
This meant that after the initial definition and
demonstration, students began by participating in
the first game. While the individual characteristics,
the task, and the environmental conditions acted as
constraints for the students, the teacher’s role shift-
ed to that of a facilitator in the learning process.

Table 1. Structure of the teaching process for the control and experimental groups

The traditional methodology includes many
demonstrations, verbal descriptions, and frequent
pauses to correct errors.

Constraint-Led Approach — No direct instructions.
The environment’s constraints guide the students.
MISTAKES ARE CORRECTED THROUGH

DISCUSSION.
FOR EXAMPLE: “How should we dribble?”, “Is it effective
if the ball goes above the waist?”, etc.

Lesson 1 - initial acquisition

1/ Introduction of terminology, demonstration, and
description

2/ Flexion and extension of the dominant arm at the
elbow joint (stationary);

3/ Same with the non-dominant arm;

4/ High dribble with dominant arm (stationary);

5/ Same with the non-dominant arm;

6/ High dribble with dominant arm while running;

7/ Same with the non-dominant arm

Lesson 2 - in-depth learning

1/ High dribble with dominant arm, changing speed
from slow to fast;

2/ Same with the non-dominant arm;

3/ High dribble while running with the dominant
arm, changing speed from fast to slow;

4/ Same with the non-dominant arm;

5/ High dribble with dominant hand, one-step stop
(jump stop);

6/ Same with the non-dominant arm

Lesson 3 - in-depth learning

1/ High dribble with dominant arm, running, two-
step stop;

2/ Same with the non-dominant arm;

3/ High dribble with dominant arm, running, front
turn;

4/ Same with the non-dominant arm;

5/ High dribble with dominant arm, running, rear
turn;

6/ Same with the non-dominant arm

Lesson 1 - initial acquisition
1/ Dribbling with turns - using both dominant and non-

dominant arms; first walking, then running; students
hold a tennis ball in the other hand;

2/ Dribbling through obstacles — cones, poles, benches;

students hold a tennis ball in the other hand;

3/ Tag game with dribbling - the free hand is placed

behind the back; first with one chaser, then two or three,
then 50:50 chasers and runners;

Lesson 2 - in-depth learnin
1/ Running with dribbling from line to line - at full speed,

etc..

2/ Tag game with dribbling - using both dominant and

non-dominant arms; same as in the previous session.

Lesson 3 - in-depth learning
1/ “Fisherman and Fish” with dribbling - in the form of a

train (students follow each other);

2/ Mirror game - the teacher performs a motor action,

students mimic it like a reflection

3/ Relay game - dribble at maximum speed to a line, turn,

and return;
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Lesson 4 - skill refinement

1/ Dribbling while running with obstacles - the
station method with continuous rotation;

2/ Relay - dribbling

Lesson 5 - skill refinement

1/ Dribbling while running with obstacles - the
station method with continuous rotation;

2/ Relay game - dribbling and shooting at the basket;

Lesson 6 - skill refinement

1/ Tag game with dribbling

Lesson 7 — Practice Game

Lesson 8 - Practice Game

Lesson 9 - Testing

Lesson 10 - Testing

Lesson 4 - skill refinement

1/ Game situation - 1 vs. 1 — tennis ball in one hand; ball
must cross the line;

2/ Game situations — 2 vs. 2; 3 vs. 3 — same conditions

Lesson 5 - skill refinement

1/ Relay - dribbling and shooting at the basket

2/ Corner ball;

Lesson 6 - skill refinement
1/ Corner ball

Lesson 7 — Practice Game
Lesson 8 — Practice Game
Lesson 9 - Testing

Lesson 10 - Testing

At the end of the research period, final testing was
conducted in order to determine differences in the
acquisition of the motor skill. This was carried out
using the motor tests “20m run” and “20m drib-
bling run” (Borukova, 2018).

All participants completed a standardized warm-
up consisting of light jogging and dynamic exercis-
es for approximately 8 minutes.

The 20 m sprint was conducted on a flat, straight
schoolyard surface. Children started from a stand-
ing position behind a marked starting line. Timing
was performed manually using a handheld stop-
watch (accuracy +0.1 s). Each participant complet-
ed two trials with approximately 3 minutes of rest
between them, and the best time was recorded for
analysis.

In the 20 m dribbling run, participants were in-
structed to dribble a size-5 basketball with their
dominant hand along the same 20 m straight
course. The start line was the same as in the sprint
test. Time was again measured using a handheld
stopwatch. Two trials were performed, and the fast-
er of the two was used in the final analysis. Instruc-
tions emphasized control and continuous dribbling
throughout the course.

To identify the differences, variation, comparative,
and correlation analyses were applied using SPSS
Statistics 26.0.

RESULTS
The results of the variation analysis are presented
in Table 2.

Table 2. Variation analysis of the control and experimental groups

Group Indicators Test Min Max Mean SD V% As Ex
Control 20m run (seconds) 3.4 5.1 4.2 0.4 9.5 -0.2 0.7
20m dribbling run 4 8.6 5.9 1.2 20.3 0.3 0.7

Experimental 20m run (seconds) 3.1 4.9 4.1 0.4 9.7 -0.2 0.7
20m dribbling run 3.9 7.3 5.4 0.9 16.6 0.4 0.7

The mean values of the test results for both the con-
trol and experimental groups, along with the data
on coefficients of variation, skewness, and kurto-
sis, indicate a normal distribution in both samples.

This provides the basis for conducting a compara-
tive analysis of the data to identify the differences.
The results of the comparative analysis are present-
ed in Table 3.

Table 3. Comparative analysis of the data from the applied tests

Indicators Control group Experimental group
e Test Mean, SD Mean, SD p-values
1 20m run 4.2 0.4 4.1 0.4 p>.05
2 20m dribbling run 5.9 1.2 5.4 0.9 p <.05

The results of the comparative analysis showed a
statistically significant difference in the mean re-
sults for the “20m dribbling run” test in favor of the
experimental group. No statistically significant dif-
ference was found in the “20m run” test.

The data from the correlation analysis revealed a

significantly stronger relationship between the
two tests in the experimental group (r=.84). In
the control group, the correlation coefficient was
r = .60. In both groups, the results were statistically
significant.
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DISCUSSION

This study aimed to determine the impact of the
CLA (Constraint-led Approach) methodology on
the teaching process of dribbling during physical
education classes. The experiment was conducted
with third-grade students from two schools in So-
fia over a period of six weeks.

The Constraint-led Approach is gaining increasing
popularity in the field of motor skills learning in
sports. Roberts et al. (2018) even propose an adapt-
ed curriculum for school physical education based
on the play-based approach and the principles of
CLA.

Renshaw and Chow also adapt the principles of the
CLA methodology for teaching within the physical
education curriculum (Renshaw & Chow, 2018).
Despite the proposed theoretical frameworks, there
is still insufficient empirical data to prove the effec-
tiveness of this methodology in the field of physical
education. The literature reveals a limited number
of experimental studies focusing on applying this
approach in the early stages of motor learning. The
present study is among the first to test the effective-
ness of the CLA methodology in a school setting
with primary school students.

The data from the variation analysis show that the
mean results of the “20m run” test, along with the
standard deviation, coefficient of variation, skew-
ness, and kurtosis, are almost identical in both
groups. The absence of a statistically significant
difference between the two groups’ results supports
the conclusion that the speed abilities of the stu-
dents were relatively similar.

The comparative analysis for the “20m dribble run”
test shows that the mean values between the two
groups have a statistically significant difference in
favor of the experimental group (by 0.4 seconds).
This suggests that the better performance of the ex-
perimental group was a result of the applied CLA
methodology for teaching dribbling.

The more effective dribbling technique in the ex-

Table 4. Characteristics of the dribble deficit

perimental group enabled students to maintain a
higher speed during the second test, resulting in
better outcomes.

We attribute the improved dribbling technique in
the experimental group to the CLA methodology.
Its basis is in variability in motor actions. Modern
methods for teaching technical and tactical skills
in sports games within school physical education
recommend the application of such variable meth-
odologies. (Naidenova et al., 2025).

Conte et al. (2020) used the same tests in a youth
basketball academy with 10-year-old children.
They reported average results of 3.99 seconds
for the “20m run” and 4.5 seconds for the “20m
dribbling run” Comparing these to our results,
we found that the linear speed results were nearly
identical. However, Conte et al. reported a bet-
ter average result for the “20m dribbling run,
which we believe is due to the tests being applied
to youth basketball players in a sports academy,
rather than to general school students in physical
education classes.

Matulaitis et al. (2020) also used the same tests
with youth basketball players. Their average re-
sults were 4.2 seconds for the “20m run” and 4.87
seconds for the “20m dribbling run.” Again, the
difference in the linear speed test was minimal,
but the difference was greater in the dribble test.
We believe this is for the same reason explained
above.

According to the authors, the dribble deficit gives
insight into dribbling speed independent of an ath-
lete’s sprinting ability (Conte et al., 2020). The drib-
ble deficit is measured as the difference between
the results of the tests without and with the ball.
According to the authors, this metric helps address
the limiting factor of overall performance when
assessing dribbling speed (Table 4). It provides a
clearer understanding of dribbling ability by min-
imizing the influence of sprinting speed (Scanlan
etal., 2018).

20m run Speed abilities
20m dribbling run Speed + technical abilities
Dribble deficit Technical abilities

The dribble deficit in the control group is 1.7 sec-
onds, while in the experimental group it is 1.3 sec-
onds. This indicates a more effective technique in
the experimental group, resulting from the applica-
tion of the CLA methodology.

CONCLUSION

In conclusion, this study provides evidence that the
Constraint-Led Approach (CLA) can effectively
enhance the technical efficiency of basketball drib-
bling in primary school students. By focusing on
adaptability and decision-making rather than iso-
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lated technical drills, CLA fosters more function-
al skill development. These findings highlight the
potential of CLA to be a meaningful alternative to
traditional methods in school-based physical edu-
cation.

This study is among the first empirical investiga-
tions to evaluate the effectiveness of CLA in re-
al-world physical education classes at the primary
school level. The findings support the integration
of a constraint-led approach into basketball cur-
ricula for children, aiming to enhance motiva-
tion and foster technical autonomy in students.
To increase the validity of the results, larger-scale
experiments across different age groups and as-
sessments of long-term skill retention are recom-
mended.
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