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Abstract

differential learning is a process in which skill acquisition occurs without repeating the same
movement and involves corrections during practice. The present study aimed to compare the effects of
differential and traditional instructional approaches on learning and motivation in the front crawl start
among beginner swimmers. The statistical population consisted of male university students at
Kharazmi University, among whom 30 individuals were randomly selected as samples. After
completing the Teller Motivation Questionnaire (Teller et al., 2013) and analyzing performance videos
of the start using Dartfish software during the pre-test phase, the participants were randomly divided
into two groups: incremental (non-linear) and traditional instruction. The training program consisted
of 8 sessions. After completing this period, post-tests and a retention test one week later were
conducted, and the results recorded. Data analysis was performed using Repeated Measures
Multivariate Analysis of Variance with the SPSS version 26 software. The results indicated significant
differences between the two groups (differential and traditional) in the time taken to reach the 5-meter
line (p=0.001), start distance (p=0.001), average start speed (p=0.001), and motivation (p=0.001)
during the post-test and retention phases. Furthermore, the analysis of phases and groups revealed that
participants in the differential training group performed significantly better in learning (p = 0.001) and
motivation (p = 0.001) related to the start performance compared to the traditional group. Based on the
findings, it can be concluded that the differential instructional approach is effective for learning the
swimming start. This approach may facilitate exploration of adaptive solutions by creating variability
and increasing motivation in learners, thereby improving learning outcomes. The results support the
effectiveness of the differential instructional method. Therefore, it is recommended to use this
approach in swimming training programs.
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Extended Abstract
Background and Purpose

The differential learning approach emphasizes the importance of variability in learning (Raposo et al.,
2020). In differential learning, fluctuations or variations introduced during practice are viewed as
constructive deviations. That is, in differential learning, an increase in fluctuations and the addition of
randomly varying exercises initiate a self-organizational process in which the learner finds an individually
optimal solution for movement (Schollhorn et al., 2006). By creating diversity in goal-directed movements,
it can be hypothesized that a wider range of potential solutions are discovered and covered, provided that
no movement is exactly replicated. However, the differential approach has not yet sufficiently addressed
the psychological aspects, such as motivation, and its impact on the learner’s activities, thus neglecting
these important dimensions of the learning experience (Chow, 2013). Furthermore, studies show that the
differential approach can increase the speed of acquisition and learning in some sports, such as ball sports;
however, this effect remains ambiguous in other sports, especially swimming. Accordingly, the aim of the
present study is to investigate the effect of the differential training approach, compared to the traditional
approach, on the learning and motivation of novice swimmers.

Materials and Methods

This research was a quasi-experimental study with a practical (applied) purpose, conducted in a field
setting. The research design used was a pretest-posttest-retention design. The study population consisted of
students from Kharazmi University, aged 19 to 22 years. A purposive and convenient sampling method
was used to select the sample. Thus, 30 participants were selected and, after performing a pretest, were
randomly assigned to two groups: a differential training group and a traditional training group, each with 15
participants. The intervention program was conducted for 4 weeks, with two 40-minute sessions per week.
The differential training group aimed to perform movements without repetition based on the main
components of the task (Savelsbergh et al., 2010). The training in the traditional group followed the usual
swimming exercises. After the last training session, a posttest and a retention test (conducted one week
after the posttest) were performed and the results were recorded. In this study, the different phases of the
swimming start were recorded using two cameras placed at two different angles relative to the participant
(Mourdo et al., 2015; Vantorre et al., 2014). Dartfish software was used for analyzing the videos. In
addition, Pelletier et al (2013) Sport Motivation Scale was used to record the participants’ motivation
scores. For data analysis, repeated measures ANOVA and the Bonferroni post-hoc test were used to
compare different stages and groups. The error rate for all variables was assessed with an alpha of 0.05 and
a confidence level of 0.95. All statistical operations were analyzed using SPSS version 26 software.

Results

The results of the repeated measures ANOVA showed a significant difference between groups
regarding the time to cover a 5-meter distance, dive distance, and motivation. To examine the
differences in detail in the posttest and retention test, independent samples t-tests were used. The
posttest results indicated that participants in the differential training group performed significantly
better than the traditional training group in terms of time to cover a 5-meter distance (t=12.18,
p=0.001), dive distance (t =10.07, p=0.001), and motivation (F=17.10, p=0.001). Similarly, in the
retention test, participants in the differential training group showed better performance in terms of
time to cover a 5-meter distance (F = 6.77, p =0.001), dive distance (F= 9.47, p = 0.001), and
motivation (F =26.11, p = 0.001). Furthermore, the Bonferroni post-hoc test results indicated that
participants in the differential training group performed significantly better in the posttest and
retention test compared to the pretest. No significant difference was observed between the test phases
for the traditional training group.
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Conclusion

The aim of the present research was to compare the effectiveness of the differential and traditional
training approach on the learning and motivation of the swimming start. The results showed that the
effect of training based on the differential approach on learning the skill of swimming is significant. In
this regard, the results of this section of the study can be considered aligned with the results of the
study by Bozkurt and colleagues (Bozkurt, 2018) and Schollhorn et al (2012), who in their studies
reported the usefulness of training based on a non-linear approach. As stated in the findings section, in
examining the groups, the results indicated the superiority of the differential learning group compared
to the traditional group in learning the swimming start. In the differential learning approach,
fluctuations in the learner’s subsystems are used during learning, because they have the ability to
destabilize the entire system (Bozkurt, 2018). By strengthening these fluctuations, the system, in
addition to facing potential limitations, faces possible performance solutions, and the emergence of
these solutions can lead to the emergence of an efficient movement pattern. As stated in the findings
section of the research, the effect of training in the differential method on the motivation of the
participants was significant, such that the participants in the differential group performed better than
the traditional group in the post-test and retention stages. These findings are consistent with the result
of the research by Moy et al (2016) and inconsistent with the result of the research by Lee et al (2017).
In differential training, considering that the coach did not provide feedback related to the technique,
the practice was interactive, and learning was harmoniously and positively associated with activity and
practice and increased the perception of dependency or belonging. In contrast, most of the coach and
subject verbal interactions in the linear method were prescribed in a hierarchical manner, which
strengthened the negative perception of competence and created a negative relationship. Differential
training gives participants the feeling that training is being done personally for them. This type of
exercise helps to flourish individual talents and abilities and allows them to learn in a supportive and
dynamic environment. This significantly increases their motivation and confidence.
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