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Background: Identifying the practice conditions that optimize the learning of 
motor skills is one of the main objectives in the field  of human motor learning 
research. 

Aim: Present study aimed to explore the effect of success criteria in low-error 
practice conditions on motor learning, self-efficacy, and mood states among 
female students. 

Materials and Methods: This practical quasi-experimental study was 
conducted in a field setting. The participants were 30 female students from 
Yazd University, selected through convenience sampling. After they 
completed the consent form, the selected participants were randomly divided 
into three groups: low-error practice with a large target (n= 10), low-error 
practice with a small target (n= 10), and a low-error control group (n= 10). 
Then, mixed ANOVA was applied in order to test the hypotheses  and data 
analysis was conducted using SPSS version 23, with a significance level set 
at P < 0.05. 

Results: The findings indicate that  both the large  (P=0.003) and small (P=0.001) 
target groups significantly outperformed the control group (P=0 .033) 
regarding the difference in performance accuracy. Moreover, In the small 
target group, a significant difference was observed only in the happiness 
subscale considering mood states (P=0.001), while in the large target group, 
significant differences were found in the tension (P=0 .003), depression 
(P=0.001), and fatigue subscales (P= 0.001). Regarding self-efficacy, 
significant differences were observed in the power dimension in both the 
large (P=0 .001) and small target groups (P=0.003) 

Conclusion: The use of success criteria in low-error practice methods is 
beneficial, and it is recommended to adopt this approach to improve accuracy 
and stability in practice sessions. 
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1. Introduction 

Identification of practice conditions that 

optimize the learning of motor skills is one 

of the main objectives in the area of human 

motor learning research [1]. Realization of 

the factors that affect motor performance 

and learning is not only theoretically 

significant, but also practically highlighted 

in the settings such as therapy and 

educational environments. Effective 

instructional methods can accelerate the 

learning process and help individuals 

achieve higher levels of performance [2]. 

Due to the fact that practice is the most 

important factor affecting the improvement 

of motor skills, each practice moment is 

significantly important [3]. Therefore, the 

practice sessions should be designed and 

planned in a way that maximize learning. 

As a result, coaches and decision makers 

must be aware of different practice methods 

and the influential factors in order to be able 

to plan and manipulate them better, leading 

to higher levels of learning [4]. Thus, 

working on optimization approaches in 

different practice conditions can 

significantly enhance the potential for 

motor learning. 

In this regard, raising expectations of 

learners' performance is considered to be an 

educational method proposed for improving 

motor learning skills. This approach is 

supported by the OPTIMAL (Optimizing 

Performance Through Intrinsic Motivation 

and Attention for Learning) theory ]5 [. 

Based on the principles of the mentioned 

motor learning theory, the acquisition of 

motor skills can be facilitated by providing 

instructions to attract external attention, 

increasing learners' sense of autonomy in 

learning, and setting elevated expectations. 

The OPTIMAL theory has highlighted 

various factors that are in favor of raising 

expectations. Regarding this theory, high 

levels of expectation for success can a) 

improve positive motivation and self-

efficacy, b) prepare the individuals for 

better performance, and c) enhance working 

memory and long-term memory ]6 [. 

Moreover, various strategies and 

interventions have been proposed to 

illustrate that motor performance and 

learning can be enhanced by increasing 

expectations for success. These 

interventions included the provision of 

relatively easy criteria, visual illusions, and 

feedback after acceptable performance [6].  

In addition, in order to increase 

learning, the researchers have set the goals 

and criteria that are more sustainable ]7 [. 

Based on the literature in the field of 

learning, the low-error and high-error 

practice methods have attracted significant 

attention during the last decades ]8[. Low-

error practice is a training approach that 

facilitates performance and learning by 

modifying the environment in order to 

minimize the errors. This method was 

primarily developed and used by Masters 

and Maxwell (2004) in the context of 

learning a golf stroke. According to the 

principles of this approach, the environment 

is manipulated and constrained in a way to 

minimize the errors ]9[. For example, in the 

early stages of learning, the distance is kept 

short and increased during the acquisition 

sessions, aiming at the minimization of 

errors during the initial learning phase ]10 [. 

In other words, learning through this 

method, which is a kind of implicit learning, 

operates independently of working 

memory. It allows a large portion of 

attentional resources to remain intact (even 

in the case of high decision-making 

difficulty), enabling individuals to process 

information in working memory without 

disrupting skill performance ]11[. 

Various psychological variables have 
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been identified that can affect the success 

and failure of the athletes. One such 

variable, which has attracted significant 

attention in sports psychology research, is 

mood states. In sports psychology, mood 

state is taken into account as an influential 

factor in athletic performance, and it is used 

to predict athletes' performance in a better 

and more accurate way ]12[. In general, 

mood states are psychological reactions to 

environmental stimuli and occur 

periodically as the individual attempts to 

adapt to the environmental demands. Lane 

et al. (2005) defined mood as a set of 

transient feelings that vary in intensity and 

duration. Moreover, mood is mostly longer-

lasting compared to the emotions. They 

consider mood as an influential factor in a 

psychological context that can affect the 

performance ]13[. 

Self-efficacy is the next psychological 

variable that is favored by the learning 

specialists. Bandura (1997) believes that 

self-efficacy beliefs can predict and mediate 

thought, behavior, and motivation patterns 

[14[. Self-efficacy expectations deal with an 

individual's belief in his ability to do a 

specific task or achieve a particular 

outcome. These expectations are not 

concerned with the individual’s current 

skills but rather with the judgment of what 

he can do with those skills. According to 

Moritz and Feltz (2000), self-efficacy 

expectations are taken into account as a type 

of situation-specific confidence . Individuals 

with higher self-efficacy expectations focus 

their attention on the task at hand and 

attempt more. On the other hand, those with 

lower self-efficacy expectations may 

quickly become anxious and divert their 

attention from available solutions [15]. 

Bandura (1986) notes that self-efficacy 

judgments can significantly predict and 

determine the individual’s behavior just in 

the case that the necessary skills and 

appropriate stimuli are available [16[. 

Based on the conducted research, there 

is a significant relationship between success 

criteria, error-reduced practice, mood 

states, and self-efficacy in learning motor 

skills. Error-reduced practice serves as an 

effective method that helps learners 

minimize mistakes and enhance their self-

efficacy during the early stages of skill 

acquisition. This approach, by providing 

optimal learning conditions and easier 

success criteria, enables learners to 

gradually strengthen their skills.  Positive 

mood states act as an influential 

psychological factor that significantly 

impacts learners' motivation and focus. 

These mood states assist individuals in 

participating in error-reduced practices with 

greater confidence, thereby facilitating 

performance improvement.  

Additionally, self-efficacy, defined as 

the belief in one's ability to perform specific 

tasks, plays a crucial role in determining the 

level of effort and focus a learner exhibit. 

Individuals with high self-efficacy 

generally show greater resilience when 

facing challenges and errors, utilizing 

success criteria as a motivating factor for 

performance enhancement.  Ultimately, the 

combination of error-reduced practice, 

effective management of mood states, and 

the enhancement of self-efficacy can lead to 

the optimization of motor skill learning and 

significantly impact athletic performance. 

Recent research works in this area 

include the one carried out by Parma et al. 

(2023). The findings revealed that reduction 

in the success criterion cannot significantly 

influence pressure, effort, accumulation of 

explicit knowledge, or conscious 

processing. These results challenged the 

key principles of OPTIMAL theory and 

questioned the efficacy of success criteria 

for improving motor learning ]17[.  

Mousavi et al. (2022) revealed that the 
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provision of relatively easy criteria 

facilitated motor skill acquisition in 

children ]18[. In a study conducted by 

Bacelar et al. (2022) a meta-analytic 

approach was taken into account to measure 

the mean and individual effect sizes of six 

types of manipulations to increase 

expectations. The results showed that 

increasing learners' expectations could 

significantly influence skill retention ]19[.  

In addition, the results of the study 

conducted by Taghiyan Fini et al. (2023) 

revealed that using the key elements of the 

OPTIMAL theory during practice may not 

be an appropriate intervention for learning 

motor skills in children ]20[. 

Research in the field of motor learning 

and the identification of optimal training 

conditions is of paramount importance due 

to its crucial role in enhancing performance 

and the acquisition of motor skills, 

particularly within therapeutic and 

educational settings. Recognizing the 

factors that influence motor performance 

requires careful consideration not only from 

a theoretical standpoint but also from a 

practical perspective. 

Mood states are recognized as 

significant influencers of athletic 

performance, as they can profoundly affect 

learning outcomes. Understanding how 

mood states impact individuals' motivation 

and focus can lead to improved educational 

and athletic strategies. Furthermore, self-

efficacy, as a critical psychological variable 

in sports psychology, plays an essential role 

in predicting performance and individuals' 

responses in challenging situations. 

The application of efficient educational 

methods, particularly low-error practice, 

can significantly expedite the learning 

process and the attainment of motor skills. 

Interventions designed to enhance small 

successes and positive expectations, 

especially in motor skill learning, can lead 

to improved learning quality and 

performance consistency. 

Previous research has demonstrated 

that employing appropriate strategies in 

designing training programs can yield 

positive effects on both learning 

enhancement and performance efficiency. 

Therefore, this study aims to identify and 

analyze various dimensions of motor 

learning and related psychological 

variables, thereby providing insights for 

coaches and researchers in the field. By 

applying scientific findings, they can 

implement more effective educational and 

training methods.  Ultimately, the results of 

this research can contribute not only to the 

development of new theories within motor 

learning and sports psychology but also to 

the improvement of policies and approaches 

in education and training. This is 

particularly significant for professionals 

and practitioners in the fields of sports and 

education, as it will facilitate the practical 

application of findings and the generation 

of new knowledge within these domains. 

2. Materials and Methods  

2.1. Participation 

This study is a practical, field-based, quasi-

experimental research that was conducted 

over three sessions: (1) pre-test phase, (2) 

acquisition and post-test phase, and (3) 

retention and transfer test phase. The 

participants were 30 female students from 

Yazd University, aged between 19 and 22, 

who were selected through convenience 

sampling. After completing consent forms, 

the participants were randomly assigned to 

three groups: low-error practice with a large 

target (n=10), low-error practice with a 

small target (n=10), and a low-error control 

group with a standard target (n=10). This 

sample size is based on past studies [21]. 
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Inclusion criteria included no prior dart skill 

experience (beginner), relative physical 

and mental health (based on the Goldberg & 

Williams questionnaire [22]), normal vision 

(based on the Snellen test), and right-

handedness (based on the subjects' self-

reports). Exclusion criteria were lack of 

willingness to continue participation, 

potential physical injury, and practicing 

darts outside of the prescribed protocol. The 

participants were categorized as "inactive" 

since they had no prior experience with 

competitive dart playing or training. 

2.2. Instrument 

2.2.1. Dartboard 

A standard-sized dartboard was mounted at 

a height of 1.73 meters. During the training 

sessions, the participants in the large and 

small target groups aimed at yellow circular 

practice targets with radii of 16 and 7 cm, 

respectively. These paper targets were 

attached to the dartboard. No score was 

taken into account for the darts landing 

outside these yellow targets. In other words, 

the throws landing within the yellow target 

areas were the only scored ones [23]. 

2.2.2. Brums mood states questionnaire 

This questionnaire was utilized to measure 

the participants' positive and negative mood 

states. It is composed of 32-Likert-Scale 

items across six dimensions: vigor, tension, 

fatigue, depression, anger, and confusion. 

Each item is scored on a scale from 0 to 5, 

where 0 indicates "not at all" and 5 indicates 

"completely".  

The total score is the mean of the ones 

recorded on four items proposed for each 

dimension. The study by Farrokhi et al. 

(2023), involving 32 male and female 

athletes across ten team and individual 

sports, validated the factorial validity and 

reliability of the Persian version of this 

questionnaire ]24[. The internal consistency 

coefficients were recorded as: tension, 

vigor, confusion, fatigue, happiness, 

calmness, depression, anger, and overall 

questionnaire.  The internal consistency 

coefficients were recorded as: tension, 

vigor, confusion, fatigue, happiness, 

calmness, depression, anger. Notably, all 

subscales exhibited internal consistency 

above 0.72. The test-retest reliability 

coefficients were recorded as: tension, 

vigor, confusion, fatigue, happiness, 

calmness, depression, anger, and overall 

questionnaire. Notably, all subscales 

exhibited internal consistency above 0.87. 

The numerical findings show high levels of 

validity and reliability for the Persian 32-

item version of the Brums Mood States 

Questionnaire ]24[. 

2.2.3. Bandura's self-efficacy questionnaire 

In order to gather the intended data on self-

efficacy expectations, Bandura (1997) self-

efficacy questionnaire was administered 

among the participants in all three groups 

[14]. This questionnaire was adapted for 

shooting by Gernigon (2000) and consists 

of two main indices. The first index 

includes five levels, asking the participants 

to predict their expected performance in the 

future tasks. The levels range from hitting 

the target one, three, five, seven, and nine 

out of ten shots, respectively. Participants 

say "yes" at each level until the time that 

they get to a point where they feel they 

cannot achieve. For each level they agree 

with, they also rate their confidence in 

achieving the result on a scale from 10% 

(not confident) to 100% (completely 

confident). This index measures the 

strength level of self-efficacy expectations. 

The total number of positive responses 

deals with the level of self-efficacy 

expectations, and the average of the 

confidence ratings for those levels shows 

the strength level of self-efficacy 
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expectations. Gernigon reported the 

reliability of this questionnaire as 69% for 

the level index and 66% for the strength 

index [25].  

In another study, reported internal 

reliability using Cronbach's alpha, with 

79% without considering the indices and 

78% and 71% for the level and strength 

indices, respectively. Due to the similarity 

between shooting and dart throwing tasks, 

the terminology for hitting targets was 

adapted accordingly ]26[. 

2.3. Procedure 

One week before the initiation of the 

intervention, the participants took part in a 

pre-test of the criterion task. The pre-test 

was administered to identify the potential 

differences and ensure homogeneity among 

the groups in their initial performance. The 

selected participants stood at a distance of 

3.5 m from the dartboard and threw darts 

towards the target. The average of ten 

attempts per individual was taken into 

account as the pre-test score [27]. 

Subsequently, all groups were proposed to 

the self-efficacy and mood state 

questionnaires. Based on the pre-test results 

in the dart-throwing task, the participants 

were evenly divided into three groups. In 

the first session, all the participants were 

provided with uniform instruction on the 

skill [26]. During the acquisition phase, 

which was composed of only one session, 

all groups completed five blocks of 10 trials 

(a total of 50 trials) at varying distances (ten 

throws per distance). The low-error group 

participants started the trials from a distance 

of 3.5 m and gradually moved to distances 

of 3, 2.5, 2, and 1.5 m from the board. To 

avoid the effect of fatigue, a one-minute 

break was given after each block. In the 

acquisition phase, participants were 

instructed to work for the intended practice 

target, aiming to land the dart in the yellow 

zone (which had target areas with radii of 

16 and 7 cm). Each trial was scored. 

Participants could review their scores on a 

score sheet, between the training blocks, in 

order to improve their understanding of 

success or failure and keep engaged in the 

practice [23]. At the end of the acquisition 

phase, a post-test and questionnaires were 

administered. After a one-week no-practice 

period, participants first performed three 

warm-up throws (not recorded) followed by 

ten throws from a distance of 3.5 m without 

the yellow target areas (standard targets) for 

the retention test. Then, the obtained results 

were recorded. On the same day, the 

transfer test was conducted, with a 10-

minute rest after the retention test. For the 

transfer test, the participants in each group 

completed ten throws from a distance of 4 

m without considering the yellow target 

areas. The scoring method in darts involves 

the following: 
a) Bullseye 

• The center of the board (Bullseye) is 

worth 50 points. 

• The outer bull (Outer Bull) is worth 

25 points. 

b) Sections 1 to 20 

Each section has three scoring areas: 

• Single: The score of the section 

(e.g., hitting the 20 scores 20 

points), 

• Double: Twice the score of the 

section (e.g., hitting double 20 

scores 40 points), 

• Triple: Three times the score of the 

section (e.g., hitting triple 20 scores 

60 points). 

2.4. Statistic 

Descriptive statistics, including mean and 

standard deviation, were used to describe 

the data. The Shapiro-Wilk test was run to 
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verify the normality of data distribution, 

and Levene's test was used to evaluate the 

homogeneity of variances. Hypotheses 

were analyzed using repeated measures 

mixed ANOVA for the acquisition, 

retention, and transfer tests. Data analysis 

was performed using SPSS software 

version 23, with a significance level set at 

P< 0.05. 

3. Results 

Tables 1, 2, and 3 represent the descriptive 

statistics (means and standard deviations) 

for the pre-test, post-test, retention, and 

transfer phases for the three groups: small 

target, large target, and control. 

 

Table 1. Descriptive results on performance accuracy in the small target, large target, and control groups 

 Small target Large target Control 

Pre-test 61.30±24.80 43.30±27.25 38.80±24.32 

Post-test 80.40±21.60 55.80±29.77 42.0±23.66 

Retention 68.30±22.39 65.30±22.71 43.10±21.41 

Transfer 55.20±22.15 54.30±26.18 37.40±18.44 

 

Table 2. Descriptive results on mood states in the small target, large target, and control groups 

 Pre-test Post-test 

 
Small 

target 
Large 

target 
Control 

Small 

target 
Large 

target 
Control 

Tension 4.00±2.90 5.40±4.85 3.40±1.77 20.3±2.65 4.19±3.70 3.40±2.36 

Depression 1.50±1.84 4.20±3.70 20.3 ± 2.82 2.20 ± 2.61 2.70±3.56 3.90±2.37 

Anger 2.80±3.36 2.90±3.28 4.10±1.66 2.10±2.13 2.60±3.62 3.40±1.83 

Vigor 10.90±2.68 9.80±3.42 7.40 ± 2.22 10.30 ± 2.11 8.90±2.55 7.40 ± 2.22 

Fatigue 2.90±3.31 4.27 ± 4.30 2.90 ± 1.79 3.00 ± 3.43 2.90±3.69 3.10±1.91 

Confusion 4.60 ± 4.64 6.30±5.05 5.60 ± 3.74 4.08 ± 5.00 4.90±5.32 3.23 ± 5.00 

Calmness 8.70±2.62 3.19 ± 9.20 7.20±2.53 8.50±2.06 9.50±3.53 6.50±1.95 

Happiness 10.40±2.27 9.10±2.47 9.40±3.02 8.30±1.56 9.10±3.10 8.30 ± 2.26 

Total mood States 45.80±12.93 51.20±18.50 43.20±7.16 42.60±13.40 44.30±15.57 41.30±6.81 

 

Table 3. Descriptive results on self-efficacy in the small target, large target, and control groups 

 Expectations Power 

 Small target Large target Control  Small target Large target Control  

Pre-test 2.80±1.22 2.80±0.91 3.40±0.51 55.90±19.31 55.80±17.94 71.00±12.18 

Post-test 3.20±0.78 3.20±0.78 3.40±0.69 71.40±10.66 60.67±16.50 70.20±8.75 

 

3.1. Performance accuracy 

The results from the 3 (small target, large 

target, control) × 4 (pre-test, post-test, 

retention, transfer) mixed ANOVA 

demonstrated statistically significant 

within-subject effects. In fact, there was a 

significant main effect for time (pre-test, 

post-test, retention, transfer; F(3, 25)= 

15.40, P < 0.001), a significant main effect 

for group (small target, large target, control; 

F(2, 27)= 3.86, P= 0.03), and a significant 

interaction effect between group and time 

(F(6, 50)= 2.32, P= 0.04). Due to the 

significance of the interaction effect, further 

analyses were carried out to explore these 

effects in detail. 

Regarding the numerical results 

obtained for the interaction effects, there 

was a significant difference between the 

small target group (F(3, 25)= 12.93, P< 

0.001, partial η²= 0.60, power= 0.99) and 

the large target group (F(3, 25)= 6.08, P= 

0.003, partial η²= 0.42, power= 0.92). 
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However, no significant differences were 

observed in the Control group (F(3, 25)= 

1.19, P= 0.33, partial η²= 0.12, power= 

0.28). These effect sizes revealed that 

approximately 60% of the variance in the 

small target group and 42% of the variance 

in the large target group can be associated 

with the use of low-error teaching methods 

(Table 4). 

 

Table 4. Pairwise comparisons of groups across pre-test, post-test, retention, and transfer 

 Small target Large target Control 
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Pre-test Post-test 19.10 4.70 *0.001 12.50 4.70 0.01 3.20 4.70 0.50 

Pre-test Retention 7.00 7.30 0.34 22.00 7.30 0.006 4.30 7.30 0.56 

Pre-test Transfer 6.10 6.97 0.39 11.00 6.97 0.12 1.40 6.97 0.84 

Post-test Retention 12.10 6.43 0.07 9.50 6.43 0.15 1.10 6.43 0.86 

Post-test Transfer 25.20 6.09 *0.001 1.50 6.09 0.80 4.60 6.09 0.45 

Retention Transfer 13.10 3.14 *0.001 11.00 3.14 0.002 5.70 3.14 0.08 

      *P<0.05 

 

3.2. Mood states 

The results from the 3 (small target, large 

target, control) × 2 (pre-test, post-test) × 9 

(tension, depression, anger, vigor, fatigue, 

confusion, calmness, happiness, total mood 

states) mixed ANOVA revealed that there 

was a significant main effect for time (pre-

test, post-test; F(1, 27)= 10.05, P= 0.004), 

but no significant main effect for groups 

(small target, large target, control; F(2, 27)= 

0.48, P= 0.62). Moreover, a significant 

main effect was observed for mood states 

(F(8, 20)= 123.13, P< 0.001). The results 

showed that no significant interaction effect 

was observed between group and time (F(2, 

27)= 1.40, P= 0.26). On the other hand, 

significant interaction effects were 

observed between group and mood states 

(F(16, 42)= 1.93, P= 0.04), time and mood 

states (F(8, 20)= 2.83, P= 0.02), and time, 

group, and mood states (F(16, 42)= 1.93, P= 

0.04). Further analyses were run to explore 

these interaction effects in detail. 

The interaction effects illustrated 

significant differences in the small target 

group for the Happiness dimension (F(1, 

27)= 14.20, P< 0.001, partial η²= 0.34, 

power= 0.95), indicating that 34% of the 

changes in happiness can be associated with 

the application of small target in low-error 

training. On the other hand, no significant 

differences were observed for Tension (F(1, 

27)= 1.05, P= 0.31, partial η² = 0.03, 

power= 0.16), depression (F(1, 27)= 1.68, 

P= 0.20, partial η²= 0.05, power= 0.24), 

Anger (F(1, 27)= 0.90, P= 0.35, partial η²= 

0.03, power= 0.15), Vigor (F(1, 27)= 1.01, 

P= 0.32, partial η²= 0.03, power= 0.16), 

fatigue (F(1, 27)= 0.03, P= 0.86, partial η²= 

0.001, power= 0.05), confusion (F(1, 27)= 

0.12, P= 0.72, partial η²= 0.005, power= 

0.06), calmness (F(1, 27)= 0.05, P= 0.81, 

partial η²= 0.002, power= 0.05), and total 

mood states (F(1, 27)= 2.14, P= 0.15, 

partial η²= 0.07, power= 0.29). 

In the large target group, significant 

differences were observed for tension (F(1, 

27)= 4.76, P= 0.03, partial η²= 0.15, power= 

0.55), depression (F(1, 27)= 7.71, P= 0.01, 

partial η²= 0.22, power= 0.76), fatigue (F(1, 
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27)= 6.23, P= 0.01, partial η²= 0.18, power= 

0.67), and total mood states (F(1, 27)= 9.97, 

P= 0.004, partial η²= 0.27, power= 0.86). 

These results show that 15% of the changes 

in tension, 22% in depression, 18% in 

fatigue, and 27% in total mood states were 

affected by the use of the large target in 

low-error training. However, no statistically 

significant differences were reported for 

Anger (F(1, 27)= 0.16, P= 0.68, partial η²= 

0.006, power= 0.06), vigor (F(1, 27)= 2.29, 

P= 0.14, partial η²= 0.07, power= 0.30), 

confusion (F(1, 27)= 1.54, P= 0.22, partial 

η²= 0.05, power= 0.22), calmness (F(1, 

27)= 0.12, P= 0.73, partial η²= 0.004, 

power= 0.06), and Happiness (F(1, 27)= 

0.001, P= 1.00, partial η²= 0.001, power= 

0.05). 

In the control group, no significant 

differences were observed for any of the 

dimensions: Tension (F(1, 27)= 0.001, P= 

1.00, partial η²= 0.001, power= 0.05), 

depression (F(1, 27)= 1.68, P= 0.20, partial 

η²= 0.05, power= 0.24), anger (F(1, 27)= 

0.90, P= 0.35, partial η²= 0.03, power= 

0.15), vigor (F(1, 27)= 0.25, P= 0.61, partial 

η²= 0.009, power= 0.07), fatigue (F(1, 27)= 

0.12, P= 0.72, partial η²= 0.005, power= 

0.06), confusion (F(1, 27)= 0.28, P= 0.59, 

partial η²= 0.01, power= 0.08), calmness 

(F(1, 27)= 0.66, P= 0.42, partial η²= 0.02, 

power= 0.12), happiness (F(1, 27)= 3.89, 

P= 0.05, partial η²= 0.12, power= 0.47), and 

total mood states (F(1, 27)= 0.75, P= 0.39, 

partial η²= 0.02, power= 0.13, (Table 5). 

Table 5. Pairwise comparison of groups in pre-test and post-test of mood states 

 Small target Large target Control 
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Tension Pre-test Post-test 0.80 0.77 0.31 1.70 0.72 0.03 8.88 0.77 1.00 
Depression Pre-test Post-test 0.70 0.54 0.20 1/50 0.54 0.01 0.70 0.54 0.20 

Anger Pre-test Post-test 0.70 0.73 0.35 0.30 0.73 0.68 0.70 0.73 0.35 

Vigor Pre-test Post-test 0.60 0.59 0.32 0.90 0.59 0.14 0.30 0.59 0.61 

Fatigue Pre-test Post-test 0.10 0.56 0.86 1.40 0.56 0.01 0.20 0.56 0.72 

Confusion Pre-test Post-test 0.40 1.12 0.72 1.40 1.12 0.22 0.60 1.12 0.59 

Calmness Pre-test Post-test 0.20 0.86 0.81 0.30 0.86 0.73 0.70 0.86 0.42 

Happiness Pre-test Post-test 2.10 0.55 0.001 0.01 0.55 1.00 1.10 0.55 0.05 

Total mood states Pre-test Post-test 3.20 2.18 0.15 6.90 2.18 0.004 1.90 2.18 0.39 

*P<0.05 

 

3.3. Self-Efficacy 

The results from the 3 (small goal, large 

goal, control) × 2 (pre-test, post-test) × 2 

(level and strength) mixed ANOVA 

indicated a significant main effect for time 

(pre-test, post-test; F(1, 27)= 11.25, P= 

0.002), no significant main effect for group 

(small goal, large goal, control; F(2, 27)= 

1.45, P= 0.25), and a significant main effect 

for self-efficacy (F(1, 27)= 733.89, P< 0.001). 

Regarding the interaction effect, a significant 

interaction effect was observed between 

group and time (F(2, 27)= 3.48, P= 0.04), 

and time and self-efficacy (F(1, 27)= 9.52, P= 

0.005). However, no significant interaction 

effect was recorded between group and self-

efficacy (F(2, 27)= 1.25, P= 0.30). In 

addition, a marginally significant three-way 

interaction was observed between time, 

group, and self-efficacy (F(2, 27)= 2.99, P= 

0.06). Further analyses were run to explore 

these interaction effects in detail. 

The numerical results obtained on the 

interaction effects showed that, in the small 
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goal group, there was no significant 

difference in the Level dimension (F(1, 

27)= 1.89, P= 0.18, partial η²= 0.06, power= 

0.26). On the other hand, there was a 

significant difference in the strength 

dimension (F(1, 27)= 10.67, P= 0.003, 

partial η²= 0.28, power= 0.88). Regarding 

the effect sizes, it was revealed that 28% of 

the changes in the strength dimension in the 

small target group could be attributed to the 

use of the low-error teaching method. 

Similarly, in the large goal group, no 

significant difference was reported for the 

level dimension (F(1, 27)= 1.89, P= 0.18, 

partial η²= 0.06, power= 0.26). On the other 

hand, a significant difference was observed 

in the strength dimension (F(1, 27)= 6.18, 

P= 0.01, partial η²= 0.18, power= 0.66). 

Regarding the effect sizes, it was revealed 

that 18% of the changes in the strength 

dimension in the large target group could be 

attributed to the use of the low-error 

teaching method. By contrast, in the control 

group, no significant difference was 

reported for Level (F(1, 27)= 0.001, P= 

1.00, partial η²= 0.001, power= 0.05) and 

strength dimensions (F(1, 27)= 0.02, P= 

0.86, partial η²= 0.001, power= 0.05), 

(Table 6). 

 

Table 6. Pairwise comparison of groups in pre-test and post-test of self-efficacy 

 Small target Large target Control 
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Level Pre-test Post-test 0.40 0.29 0.18 0.40 0.29 0.18 4.44 0.29 1.00 

Power Pre-test Post-test 15.50 4.74 0.003 11.80 4.74 0.01 0.80 4.74 0.86 

         *P<0.05 

 

4. Discussion 

Practice can be considered the most 

important factor in enhancing the capability 

to perform motor skills. As a result, the 

application of effective methods in practice 

sessions is important. Efficient practice can 

lead the participants to an improved 

learning process and facilitate the 

individual's progression to a higher level of 

skill proficiency [28]. The current study 

was carried out to explore the impact of 

success criteria under low-error practice 

conditions on the learning of a motor skills, 

self-efficacy, and mood states. The obtained 

findings revealed that there was a 

significant difference in performance 

accuracy between the small target and large 

target groups, with the small target group 

showing a greater impact. On the other 

hand, no significant difference was 

observed in the control group. Considering 

the psychological variable of mood state, 

significant difference was observed in the 

happiness subscale for the small target 

group. In the large target group significant 

differences were reported in the tension, 

depression, fatigue, and total mood state 

subscales. No significant differences were 

observed in other subscales for these 

groups. Moreover, in terms of the self-

efficacy variable, significant differences 

were observed in the power dimension for 

both the small and large targets, but no 

significant differences were observed in the 

level dimension. It is worth noting that the 

significant differences found in the 

variables were influenced by the use of the 

low-error training method.  
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The findings of this study are in line 

with the research conducted by 

Chiviakowski et al. ]7[, Ong et al. ]23 [, 

Mousavi et al. ]18[, Bacelar et al. ]19[, and 

Ong et al. ]29[. On the other hand, they are 

inconsistent with the findings of Ziv and 

Lidor ]30[,  Ong and Hodges [31[, and 

Parma et al. ]17[. 

In the study conducted by 

Chiviacowsky et al. (2012), the criteria for 

success were manipulated to influence 

participants' perceptions of success. 

Participants practiced under one of three 

conditions: (1) a difficult target criterion (an 

error of 4 milliseconds or less was 

considered a good trial), (2) a less difficult 

or more attainable target criterion (an error 

of 30 milliseconds or less was considered 

good), and (3) a control group that was not 

informed about what constituted a good 

trial. Participants who practiced with the 

difficult target criterion were more accurate 

than the other groups ]7[.  

Ong et al. (2015) found that participants 

in the large target group reported more 

successful performances and higher levels 

of confidence (or self-efficacy) compared to 

the small target group ]23[. In a subsequent 

study by Ong et al. (2019), the findings 

indicated that the participants throwing 

darts at a large target had higher 

expectations of success than the ones at a 

small target ]29[. However, no significant 

difference was observed between the two 

groups in performance.  

Mousavi et al. (2022) indicated 

relatively easy criteria facilitated motor 

skill acquisition in children [18]. In their 

meta-analytic study, Bacelar et al. (2022) 

worked on the mean and individual effect 

sizes of six types of manipulations designed 

to raise the expectations. The findings 

showed that, as a whole, enhanced learners’ 

expectations had a significant effect on their 

skill retention [19[. Ong and Hodges (2018) 

reported that while manipulations affected 

competence and arousal, they had no 

significant effect on balance outcomes [31[. 

These results are in contrasts with the 

claims made by the OPTIMAL theory, 

which posits that the perception of success 

mediates motor learning.  

In another study in the area of motor 

learning, Ziv and Lidor (2021) worked on 

the effect of success criteria on different 

tasks and found that changes in success 

criteria influenced expectations of success 

but it could not enhance actual performance 

or learning in golf tasks [34[. Parma et al. 

(2023) conducted a study which indicated 

that lowering success criteria did not benefit 

pressure, effort, explicit knowledge 

accumulation, or conscious processing. As 

mentioned above, such kinds of findings 

challenge key principles of the OPTIMAL 

theory and significantly question the 

efficacy of success criteria in motor 

learning ]17[. The discrepancies between 

the present study's results and the findings 

of the aforementioned studies may be 

attributed to differences in physical activity 

type, training protocol, participant gender, 

age range, and training duration.  

On the other hand, expectations of self-

efficacy that align with an individual's 

actual capabilities in a task contribute to 

improved psychological well-being and 

positive changes in personal coherence. In 

this regard, a study by Jones et al. (2010) 

examined the role of expectations and self-

efficacy in sports activities, concluding that 

realistic expectations enhance success, 

which in turn helps prevent the potential 

negative effects of failure in performance 

[32[.  Additionally, a study by Coffee et al. 

(2009) investigated the effects of failure on 

self-efficacy beliefs, as well as the impact 

of controllability and stability on these 
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beliefs. The results indicated that failure 

accompanied by a lack of control over 

performance outcomes leads to lower self-

efficacy and poorer performance ]33[.  

Mohammadzadeh and Heydari (2012) 

investigated the relationship between 

failure or success and self-efficacy 

expectations in shooting tasks. The findings 

of this study are consistent with Bandura's 

theory regarding the effects of successful 

experiences on enhancing self-efficacy 

[34[. Therefore, according to the research 

conducted and the results of the present 

study, self-efficacy expectations, as a type 

of situational self-confidence, are 

influenced by previous experiences, and its 

changes can have a significant impact on an 

individual's behavioral patterns in dealing 

with possible failure. 

Measuring behavior in specific sports 

situations can be a better predictor of 

performance. Additionally, sports 

psychologists seek to create specialized 

tests that can more reliably and consistently 

measure stable and unstable personality 

traits in sports contexts. One of these tests 

is the mood states questionnaire.  

Shamsipour Dehkordi and colleagues 

(2023) examined mood states and sports 

emotions among Iranian athletes. The 

results indicated that measuring emotions 

such as joy, anger, anxiety, and confidence 

can enhance the understanding of athletes' 

emotional experiences and contribute to 

improving their performance and well-

being [35[.  

Farrokhi et al. (2013) examined the 

mood states questionnaire among athletes. 

The results indicated that this tool can be an 

effective means for measuring mood states 

in research related to motor behavior ]24[. 

5. Limitations 

Limitations of the present study include 

various factors such as participants' rest 

periods throughout the day, psychological 

factors like stress and anxiety during 

testing, genetic effects, and individual 

differences in response to training. Future 

research should examine the effects of other 

activities that might influence on 

performance and consider longer training 

durations and more frequent sessions per 

week. Additionally, future studies should 

explore the impact of gender on the current 

research variables and compare the results 

accordingly. 

6. Conclusions 

The present study demonstrated that 

success criteria in low-error training 

conditions significantly impact the learning 

of motor skills and mood states. The use of 

small goals in training not only enhances 

performance accuracy but also contributes 

to improved self-efficacy and reduced 

tension. These results clearly indicate that 

setting appropriate goals can accelerate the 

learning process and provide a more 

positive experience for learners. Ultimately, 

the findings of this study can assist 

educators and researchers in designing 

more effective educational programs and 

optimizing training conditions to enhance 

individuals' learning and motor 

performance. Overall, these insights 

underscore the importance of addressing the 

psychological aspects of motor skill 

learning and highlight that the proper 

selection of goals can lead to improved 

educational outcomes 
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