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Purpose: To investigate whether collaborative learning methods enhance engagement in tactical learning, self-efficacy for
tactical skill development, and perceptions of training effectiveness compared to traditional coach-directed instruction in
handball players.

Methods: Twenty male handball players (aged 26.60 + 1.50 years, stature 189.00 * 1.90 cm, weight 90.90 * 2.30 kg, BMI 25.40
+ 1.20 kg-m?) participated in a 12-week randomized controlled trial. Participants were randomly assigned to experimental
(n=10, collaborative peer learning) or control groups (n=10, traditional coach-directed instruction). Both groups focused
on tactical communication skills. Assessment included validated scales for collaborative learning engagement, self-efficacy,
tactical skills acquisition, and perceived training value. Data were analysed using repeated measures ANOVA with effect sizes
calculated.

Results: The experimental group showed moderate improvements in collaborative learning engagement (16.00 vs. 3.00%, P
<.001,d =2.68vs P=.001, d= 1.45), self-efficacy (22.00% vs. 8.00%, P=<.001, d= 2.65 vs P <.001, d= 1.63), tactical learning
engagement (12.00% vs. 4.00%, P<.001, d= 3.60 vs P=.018, =.91), and perceived training value (15.00% vs. 5.00%, P=.001,
d=3.39 vs P=.001, d= 1.49). Timexgroup interactions were significant for all measures (P<.05).

Conclusions: The development of tactical communication skills in handball can be improved by learning together with peers.
In addition to standard training, sports educators should consider incorporating peer-supported learning strategies. For
future studies, larger sample sizes and objective performance metrics are needed to demonstrate competitive performance
improvements and develop ideal implementation methods.

Keywords: Collaborative learning; handball; peer instruction; perceptual training; tactical skills; team sports; training
methods; movement recognition

Introduction

Handball requires sophisticated tactical understanding, with
players needing to rapidly recognize and respond to teammates'
movements and tactical signals during competitive play.! Elite
performance depends on both individual technical abilities
and collective tactical understanding, representing a complex
tactical learning challenge that combines visual perception,
pattern recognition, and decision-making under time pressure.”*
However, emerging research in motor learning and sports
pedagogy suggests that collaborative peer learning approaches
may offer advantages for developing complex tactical learning

skills that require both individual competency and collective
understanding.’

Tactical learning skills in team sports involve the ability to
extract meaningful tactical information from complex, dynamic
environments and translate this information into appropriate
motor responses.® In handball, players must continuously
monitor teammates’ positions, recognize emerging tactical
patterns, and coordinate their movements accordingly.” Research
demonstrates that expert handball players develop sophisticated
tactical knowledge that enables effective decision-making,
distinguishing them from less experienced performers.® These
tactical learning abilities develop through extensive practice and
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experience, but traditional training methods may not optimize the
social and collaborative aspects of tactical learning.” Williams
and Hodges argue that tactical learning skill development benefits
from varied practice contexts that include peer interaction and
collaborative problem-solving.!” Recent investigations in team
sport pedagogy indicate that collaborative learning approaches
can enhance tactical understanding by engaging players in
active discussion, shared problem-solving, and peer teaching of
tactical concepts.!! The social construction of tactical knowledge
through peer interaction may provide learning opportunities that
complement traditional coach-directed instruction methods.'
Indeed, it has been reported by Dhahbi et al.® that cognitive
training interventions can enhance tactical learning abilities
across various domains, with combined training approaches
showing particular promise for complex skill development.
Contemporary approaches to understanding complex motor
skills increasingly integrate biomechanical analysis with tactical
learning assessment, providing comprehensive insights into skill
development processes.'*

Despite growing interest in collaborative approaches, three key
research gaps limit understanding of optimal tactical training
methodologies. First, limited research directly compares
collaborative learning with traditional coach-directed instruction
in handball contexts. Second, insufficient investigation of
psychological factors such as self-efficacy and motivation
in collaborative learning environments constrains practical
applications. Third, most tactical training research focuses on
technical execution rather than underlying tactical learning
processes supporting tactical communication.'>2

Based on these research gaps, this study aimed to investigate
the effectiveness of collaborative peer learning approaches
compared to traditional coach-directed instruction for
developing tactical communication skills in handball players.
Based on social constructivist learning theory and meta-analytic
evidence showing medium effects (d = .50) for collaborative
learning interventions, we hypothesized that: (1) collaborative
learning would produce large improvements (10-15%) in tactical
learning engagement compared to traditional instruction; (2)
self-efficacy would show greater improvements (15-20%) in
collaborative versus traditional conditions; and (3) participants
would perceive greater training value (10-15% improvement) in
collaborative approaches.

Methods

Ethical Considerations

The protocol of this study complied with Helsinki’s declaration
for human experimentation and was approved by the Ethics
Committee. It also complied with the ethical and procedural
requirements for the conduct of sports medicine and exercise
science research.?! All participants provided written informed
consent after receiving detailed explanations of study procedures,
potential risks, and their right to withdraw at any time without
penalty. Participant confidentiality was maintained throughout
the study protocol, with data de-identification procedures
implemented according to international research standards.
Study Design

The aim of this study was to evaluate the effectiveness of
different teaching approaches using a randomised controlled
trial in which pre- and post-test measurements were taken
over a 12-week period. After participants were screened for
eligibility, they were randomly assigned using a computer-
generated random sequence. They were divided into either an
experimental group, which received collaborative peer training,

or a control group, which received traditional coach-led training.
Both groups focussed on the same tactical communication skills
to ensure that any differences in outcomes could be attributed
to the teaching methods used. The study included two main
assessment points to measure the impact of the interventions: a
baseline test (Time 1) conducted before the intervention began
and a follow-up test (Time 2) conducted after the 12-week
intervention period. Both groups took part in regular handball
training sessions three times a week, each lasting approximately
90 minutes. Randomization was conducted by an independent
researcher not involved in data collection or analysis, ensuring
allocation concealment.

Assessors remained blinded to group assignments during all
testing procedures. Training sessions were standardized across
groups with identical tactical content delivered through different
pedagogical methods.

Sample Size Calculation

Sample size determination utilized G*Power software (Version
3.1.9.4, University of Kiel, Germany) with the F-test family
(ANOVA: repeated measurements, between-within interaction).
Based on previous collaborative learning research in sports
contexts showing medium effect sizes (d= .50), we calculated
the required sample size for detecting meaningful differences
between groups.”? The calculation employed the following
parameters: effect size /= .25 (representing a medium effect),
Type I error probability (o) = .05, power (1-f) = .80, number of
groups = 2 (experimental and control), number of measurements
= 2 (pre and post intervention), and correlation among repeated
measures = .60 (based on test-retest reliability estimates from
similar psychological measures in sports contexts, though we
acknowledge this assumption introduces uncertainty into our
power calculation). The analysis showed that a minimum of
16 participants, eight in each group, would provide sufficient
statistical power (80.50 %) to determine the expected interaction
effect. To achieve sufficient power for our analyses and meet
the minimum sample size, we recruited 20 participants (10 per
group) to account for expected dropouts, which were expected
to be 20%. An independent statistical consultant and alternative
power analysis software (R package 'pwr') were used to confirm
the sample size calculation.

Participants

Twenty male handball players aged 26.60+1.50 years participated
in this study during the 2022-2023 sports season. Inclusion
criteria included: (1) minimum 10 years of handball experience,
(2) active participation in regional or national level competition,
(3) age between 18-35 years, (4) absence of musculoskeletal
injuries affecting training participation, (5) normal or corrected-
to-normal vision for pattern recognition tasks, and (6) written
informed consent. The exclusion criteria included: (1) prior
participation in formal training in collaborative learning
techniques or structured peer training programs (confirmed by
supervising staff and self-report); (2) concurrent participation in
other research studies; (3) cognitive impairment that interfered
with learning or group interaction; (4) inability to participate
in scheduled training sessions; and (5) use of medications or
dietary supplements that may impair or stimulate cognitive
performance.

Participants were randomly divided into two equal groups: an
experimental group (G1, n=10, age 26.40+1.60 years, stature
188.2042.10 cm, body mass 90.50+2.10 kg, BMI 25.50+1.10
kg'm?) receiving collaborative peer learning training, and
a control group (G2, n=10, age 26.80+1.40 years, stature
189.80+1.70 cm, body mass 91.30+2.50 kg, BMI 25.30+1.30
kg'm?) receiving traditional coach-directed instruction.
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Statistical analysis revealed that baseline demographic
parameters did not significantly differ across groups (all P>.05),
suggesting that the sample was homogeneous for experimental
comparisons.

Experimental Procedures

Since this study utilized questionnaires for measuring tactical
learning competencies, we ensured the highest standards in
applying psychometric methods throughout the entire study
protocol, as highlighted by Guelmami et al.” All testing sessions
were conducted at the same time of day (between 7:00 and
9:00 a.m.) to minimize potential bias and avoid any influence
of circadian variations on the assessed variables.”** Both
groups received equivalent tactical content (verified through
standardized lesson plans and independent observation), though
the pedagogical delivery methods differed systematically
between conditions.

Control Group (Traditional Coach-Directed Instruction)
Received structured tactical training delivered through traditional
pedagogical methods including: (1) coach demonstrations of
tactical concepts with verbal explanations, (2) individual skill
practice with coach feedback, (3) coach-led tactical drills with
prescribed movement patterns, (4) video analysis sessions
with coach commentary, and (5) question-and-answer sessions
directed by coaching staff. The coach maintained primary
responsibility for tactical instruction, error correction, and
performance feedback throughout all training sessions.
Experimental Group (Collaborative Peer Learning)
Participated in structured collaborative learning sessions
emphasizing peer interaction and shared tactical understanding
including: (1) small group tactical analysis (3-4 players) with
guided discovery approaches, (2) peer teaching rotations where
players taught tactical concepts to teammates, (3) collaborative
problem-solving activities requiring group consensus on
tactical solutions, (4) peer feedback sessions following tactical
exercises, and (5) discussions about tactical decision-making
processes in groups. As a moderator, the coach encouraged
interaction between the participants and cooperative knowledge
building, while at the same time structuring the tactical content.
The tactical scenarios, the time allotment for the exercises
and the physical training load were the same in both training
environments. The main difference was in the pedagogical
strategy: peer-to-peer co-operation and coach-led approaches to
developing tactical communication skills.

Measurements

Collaborative Learning Engagement

The Collaborative Learning scale assessed participants’
engagement with peer learning processes during tactical
training.”® The scale contained 15 items measuring cooperation,
peer interaction, and shared learning experiences adapted for
handball tactical contexts. Sample items included “Working with
teammates helps me understand tactical concepts better” and “I
learn tactical skills more effectively through group discussion
than individual instruction.” Items were scored on a 5-point
Likert scale from 1 (strongly disagree) to 5 (strongly agree). The
scale demonstrated good internal consistency (Cronbach’s a =
.87) in this sample.

Self-Efficacy for Tactical Skills

Self-efficacy for tactical skill development was assessed using
an adapted version of the General Self-Efficacy Scale tailored
for handball tactical contexts.”” The 10-item scale measured
participants’ confidence in their ability to learn tactical skills,
overcome tactical challenges, and perform under pressure.
Sample items included “I can learn complex tactical patterns
when I put effort into practice” and “I am confident in my ability

to recognize tactical opportunities during games.” Items were
scored on a 4-point scale from 1 (not at all true) to 4 (exactly
true). The scale showed good reliability (Cronbach’s a = .84)
for this study.

Tactical Skills Acquisition and Engagement

Tactical skills acquisition was measured using an adapted
version of the Sport Engagement Scale focused on tactical
learning contexts.?® The 15-item scale assessed four dimensions:
confidence in tactical abilities, dedication to tactical learning,
vigour in tactical training, and enthusiasm for tactical
development. Sample items included “I feel energized when
practicing tactical skills,” “I am dedicated to improving my
tactical understanding,” and “I feel confident in my tactical
decision-making abilities.” Items were scored on a 5-point
scale from 1 (almost never) to 5 (almost always). The scale
demonstrated excellent internal consistency (Cronbach’s o= .91)
in this sample.

Perceived Value of Training Methods

The Training Value scale assessed participants’ perceptions of
their assigned training method’s effectiveness and importance.”
The 16-item scale measured perceived benefits, relevance, and
value of the training approach for tactical skill development.
Sample items included “This training method is valuable for
improving my tactical skills” and “I believe this approach will
help me perform better in games.” Items were scored on a 5-point
scale from 1 (strongly disagree) to 5 (strongly agree). The scale
showed good reliability (Cronbach’s a= .88) for this study.
Statistical Analysis

Data analysis was conducted using IBM SPSS Statistics 29
(IBM, Armonk, New York, USA). Data screening included
visual inspection for outliers and normality assessment using
the Shapiro-Wilk test due to the small sample size. Descriptive
statistics (means, standard deviations, ranges) were calculated
for all variables. A 2x2 (Group x Time) repeated measures
ANOVA was used to analyse changes in each dependent
variable, and Greenhouse-Geisser corrections were used when
sphericity assumptions were broken. Partial Eta squares (T];) for
ANOVA effects and Cohen's d for between-group differences
were used to calculate effect sizes. Bonferroni adjustments
were used for multiple comparisons in the post-hoc analysis.
Bonferroni adjustments were applied for multiple comparisons
on four dependent variables (adjusted a= .0125), and statistical
significance was determined at a=.05. The effect sizes were
interpreted cautiously, as medium effects (d= .49— .54) were not
expected to reflect significant improvements in performance,
but rather significant but modest changes typical of educational
interventions. The formula for calculating the percentage change
was A(%) = [(post-score - pre-score) / pre-score] x 100.

Results

Table 1. presents descriptive statistics and inferential test
results for all measured variables across both groups and time.
The experimental group demonstrated consistently greater
improvements across all measures compared to the control
group, with moderate effect sizes supporting the practical
significance of the collaborative learning intervention. Repeated
measures ANOVA revealed a significant Time x Group
interaction tﬂ’or collaborative learning engagement, F 5= 39.76,
P<.001, ng=.69. The control group showed minimal change
from baseline (43.504+4.20 a.u.) to post-intervention (44.90+4.38
a.u.), representing a 3% improvement (P= .001, d= 1.45).
The experimental group (Figure 1A) demonstrated greater
improvement from 43.20+4.34 to 50.00+4.03 a.u., representing
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Table 1. Results in control and intervention group compared to pre- and post-intervention.

Variable Control group Experimental group P-value (0?)
Baseline Post A (%) Baseline Post A (%) Group Time Interaction
Collaborative Learning (a.u.) 43.50+4.20 44.90+4.38 3.00%  43.20+4.34  50.00+4.03  16.00%  .210(.09) ?32)1 <.001 (.69)
Self-Efficacy (a.u.) 25.80+5.07 27.90+4.58 8.00%  25.70£5.12  32.60+3.13  22.00%  .261(.07) <(gg)1 <.001 (.60)
Players Engagement Practical Skills Acquisition (a.u.) 43.10£4.33 44304374 4.00% 43204434 49.60+£3.50  12.00%  .141(.12) ?g%l <.001 (.75)
Value-Benefits (a.u.) 44.80+3.25 46.40+3.37 5.00%  45.70+44.27  54.20+3.70 15.00%  .013 (.30) ?gg)l <.001 (.78)

Note: A % = delta percentage; a.u. = arbitrary unit.
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Figure 1. Pre- and post-intervention comparisons of collaborative learning (A), self-efficacy (B),
player engagement and practical skills acquisition (C), and value-benefit perceptions (D) within

and between groups.

a 16.00% increase (P<.001, d=2.68).

Analysis revealed a significant Time % Group interaction for
self-efficacy, F(]’18)= 27.36, P<.001, 11;= .60. The control group
showed modest improvement from 25.80£5.07 to 27.90+4.58
a.u., representing a 8.00% increase (P< .001, d= 1.63). The
experimental group (Figure 1B) demonstrated a greater
improvement from 25.70£5.12 to 32.6043.13 a.u., representing
a22.00% increase (P=<.001, d= 2.65).

Repeated measures ANOVA indicated a significant Time x Group
interaction for engagement practical skills acquisition, Fis=
55.31, P< .001, ng=.75. The control group exhibited minimal
change from 43.10+4.33 to 44.30+3.74 a.u., representing a
4% improvement (P= .018, d= .91). The experimental group
showed greater improvement (Figure 1C) from 43.20+4.34
to 48.40+3.50 a.u., representing a 12.00% increase (P<
.001, d= 3.60). Analysis revealed a significant Time X Group
inqteraction for perceived training value, F(],m: 64.05, P< .001,
Ny = .78. The control group showed modest improvement from
44.80+3.25 to 46.10+3.37 a.u., representing a 5.00% increase
(P=.001, d=1.49). The experimental group demonstrated greater
improvement (Figure 1D) from 45.70+4.27 to 54.20+3.71 a.u.,
representing a 15.00% increase (P=.001, d=3.39).

All primary outcomes demonstrated high effect sizes (d=
2.65 - 3.60) and effect sizes (d= .91 — 1.63) for control group
differences between pre- and post-intervention, with Time x
Group interactions showing medium effect sizes (T];: .60-.78).
These effect sizes indicate meaningful practical differences
between collaborative learning and traditional instruction
approaches while remaining within realistic expectations for
educational interventions in sports contexts (Figure 1A-B-C-D).

Discussion

This randomised controlled trial investigated how well the
tactical communication skills of handball players can be
developed through collaborative peer learning as opposed to
conventional coach-led instruction. The main aim of the study
was to determine whether collaborative learning approaches,
as opposed to traditional coaching techniques, can improve
training engagement, self-efficacy and tactical skill acquisition.
The results showed that all indicators assessed improved slightly

but statistically significantly for participants in the collaborative
learning group.

Collaborative learning engagement (16% vs. 3%), self-efficacy
for tactical skills (22% vs. 8%), tactical skills acquisition (12%
vs. 4%), and perceived training value (15% vs. 5%). Effect sizes
ranged from large (d=2.65 - 3.60), indicating meaningful practical
differences while remaining within realistic expectations for
educational interventions in sports training contexts.
Collaborative Learning Effects on Tactical Skill Development
The large improvement in collaborative learning engagement
(16%) among experimental group participants aligns with motor
learning research demonstrating that peer-assisted learning can
enhance skill acquisition in complex tactical learning tasks.?
These findings are consistent with social constructivist learning
theory predictions, though direct theoretical validation would
require objective learning measures and longer-term follow-up.?!
In tactical skill contexts, collaborative learning may provide
opportunities for players to verbalize their tactical understanding,
receive peer feedback, and observe alternative problem-solving
approaches.” Recent research by Harvey and Light suggests that
peer discussion of tactical concepts can deepen understanding
by requiring players to articulate their tactical knowledge and
consider multiple perspectives.** The collaborative environment
may also reduce performance anxiety associated with individual
evaluation, allowing players to experiment with tactical concepts
in supportive peer contexts.** From a practical standpoint,
coaches can implement collaborative learning through structured
small-group tactical analysis, peer teaching rotations, and
guided discovery activities that encourage active participation
and knowledge sharing among players.*

Self-Efficacy Development Through Peer Learning
Self-efficacy for tactical skills showed meaningful improvement
(22%) in the collaborative learning group compared to traditional
instruction (8%), supporting Bandura’s social cognitive theory
regarding the role of peer modelling and social persuasion in
confidence development.'® Collaborative learning environments
provide multiple sources of self-efficacy information, including
mastery experiences through successful peer interactions,
vicarious experiences through observing peer success, and
verbal persuasion through supportive peer feedback.’® Research
indicates that peer models can be particularly effective for
building self-efficacy because they provide more relatable
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and achievable performance standards compared to expert
demonstrations.”” In tactical learning contexts, observing
peers successfully master tactical concepts and receiving
encouragement from teammates may enhance individuals’beliefs
in their own tactical capabilities.*® The large effect size (d=2.65)
suggests that collaborative learning provides meaningful but not
overwhelming benefits for self-efficacy development, consistent
with realistic expectations for psychological interventions
in sports contexts.** Sports psychology practitioners should
consider incorporating peer support and collaborative learning
elements into confidence-building programs for tactical skill
development.*

Tactical Skills Acquisition Through Peer Interaction

The research on the benefits of active learning approaches for
the development of complex skills is supported by the fact
that the acquisition of tactical skills increased by 12% in the
collaborative learning group compared to 4% in the standard
instruction group.*' This finding is consistent with cognitive
load theory, which postulates that collaborative learning can
reduce individual cognitive load by sharing problem-solving
activities among group members.** Contact with peers can help
players transfer knowledge in tactical scenarios by sharing
different tactical viewpoints and working together to understand
complicated game conditions.* The improvement is consistent
with meta-analytic studies showing that collaborative learning
interventions in educational settings have moderate effects (d
=40 t0.60). “ However, the moderate effect size also indicates
that collaborative learning is not a panacea and should be used
in addition to conventional teaching methods rather than instead
of them. ** For practical application, trainers should consider
combining expert instruction with collaborative peer learning
to optimise learning outcomes while maintaining tactical
sophistication and technical precision.*

Perceived Value of Collaborative Training Approaches
Participants in the collaborative learning group showed greater
appreciation for their training method (15% improvement
vs. 5%), supporting expectancy-value theory predictions that
learner perceptions of training value influence engagement and
motivation.”” This finding suggests that collaborative learning
may enhance intrinsic motivation for tactical skill development
by providing more autonomy, social connection, and personal
relevance compared to traditional coach-directed approaches.*®
Research indicates that when athletes perceive training methods
as valuable and personally meaningful, they demonstrate
greater persistence and effort in skill development activities.®
The large effect size (d = 3.39) indicates that collaborative
learning provides meaningful but realistic benefits for training
perception, suggesting that implementation should focus on
highlighting the specific advantages of peer learning rather than
claiming revolutionary benefits.® Training program designers
should consider incorporating collaborative elements to enhance
athlete engagement while maintaining clear learning objectives
and appropriate challenge levels.*!

Limitations and Methodological Considerations

This study has several limitations that should be considered
when analysing the results and conducting further research. Most
importantly, only self-assessments were used in our study and
not objective assessments of communication efficiency, tactical
performance or decision-making accuracy during real play. Self-
assessments are useful to understand the psychological aspects of
learning, but they cannot confirm improvements in competitive
performance or tactical execution.

Future research should incorporate video analysis of objective
measures of tactical communication and pattern recognition

abilities to validate self-reported improvements. Additionally,
the sample size of 20 participants, while adequate for detecting
large effect sizes, limits generalizability and statistical power
for detecting smaller but potentially meaningful effects.>
Furthermore, the 12-week intervention period may not capture
long-term retention or transfer of collaborative learning benefits
to competitive performance contexts.”® Moreover, the exclusive
focus on male handball players restricts generalizability to female
athletes and other team sports, although underlying collaborative
learning principles may transfer to diverse athletic populations.
Finally, the study did not control for individual differences in
learning preferences, tactical experience, or cognitive abilities
that may moderate collaborative learning effectiveness. Larger
studies with more diverse samples, longer follow-up periods,
and objective performance measures are needed to establish the
generalizability and practical significance of these findings.

Practical applications

Despite limitations, this study provides evidence-based guidance
for implementing collaborative learning approaches in handball
tactical training. Coaches should consider integrating structured
peer learning activities as a complement to traditional instruction
methods, with approximately 30-40% of tactical training time
devoted to collaborative activities based on the moderate
effect sizes observed. Clear learning objectives planned group
activities and facilitator training to ensure fruitful interaction
between participants are essential components of effective
implementation. Collaborative learning can be used as part
of a full tactical training program rather than as a stand-alone
intervention, as indicated by the moderate effect sizes, which
suggest that it brings significant but not particularly noticeable
benefits. Training plans should progressively incorporate
collaborative components, track athletes' responses and modify
execution in response to individual and group demands. For
athletes who lack confidence or drive to develop tactical skills,
collaborative learning may be particularly beneficial due to
its positive impact on self-efficacy and training perceptions.
However, coaches should maintain appropriate balance between
peer learning and expert instruction to ensure technical accuracy
and progressive skill development. Implementation should
consider contemporary approaches to sports performance
optimization that integrate multiple assessment modalities and
individualized training protocols.>
Conclusions

This randomized controlled trial provides evidence that
collaborative peer learning approaches can enhance tactical
communication skill development in handball compared to
traditional coach-directed instruction. Players participating
in collaborative learning showed moderate improvements in
tactical learning engagement, self-efficacy, learning engagement,
and training value perceptions. The large effect sizes (d= 2.65
- 3.60) indicate meaningful practical benefits while remaining
within realistic expectations for educational interventions in
sports contexts. Fitness coach and sports educators should
consider collaborative learning as a complementary approach to
traditional tactical instruction, particularly for enhancing athlete
confidence and motivation. Research shows that organised
peer learning exercises can provide valuable educational
experiences that enhance professional instruction without
replacing the knowledge and guidance of the coach. Creating
an encouraging peer learning environment with clearly defined
goals and appropriate facilitation should be at the forefront of
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implementation. Future studies could explore collaborative
learning strategies in other sports and with other demographics
of athletes, investigate the benefits of longer-term retention
and incorporate objective measures of performance. Research
findings supporting applications of collaborative learning in
tactical skill development would be strengthened by studies
that incorporate competition outcomes and match performance
analyses. The design of evidence-based training programmes
could also benefit from studies investigating how best to combine
traditional and collaborative teaching methods. Although these
findings are encouraging, they should not be seen as a paradigm
shift in handball teaching, but rather as a reinforcement of
collaborative learning as a useful element of all-encompassing
tactical training programmes. The moderate effects observed
suggest that collaborative learning provides meaningful but
realistic benefits that warrant consideration in evidence-based
training program development.
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