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the interpretation of error feedback and performance in a 
delayed retention test. Recent evidence suggesting improved 
motor learning in the delayed test as a result of the use of 
TD strategies. More recently, it has been suggested the evi-
dence of an effective accuracy improvement in the delayed 
test based on the use of TD strategies (Elghoul et al., 2018). 
Moreover, the previous study validated the hypothesis that 
the smaller targets are, indeed, a bigger challenge for the 
participants than the bigger ones (Frömer et al., 2012). On 
the contrary, in the dart-throwing task, evidence would be 
provided that the reduced field of view appears more effec-
tive to record better performance than the large one. The 
increased field would contain more visual stimuli distract-
ing or irrelevant environment information to be processed 
(Koyuncu, 2011). Recently, research question assumptions 
and results related to success-related manipulations for task 
performance and mechanisms related to target size manipu-
lations (Ong et al., 2019).
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Abstract
Background: Motor development in essential for ensuring mastery in daily motor activities. Nonetheless, skill acquisition is still 
requiring strategies inducing efficient motor learning. Objective: The aim of this research is to investigate whether a short period of 
learning a novel psychomotor task, based on difficulty manipulation, affects throwing performances and achievement goals adoption 
and stability in 11–12-year-old boys. Methods: Forty-one right-handed boys (M ± SD; age 11.3 ± 0.4 years, body height 147 ± 8.94 
cm, body mass 40.57 ± 8.1 kg) were assigned to either control group (no difficulty manipulations), experimental group 1 (one dimen-
sion difficulty manipulation obtained by increasing the distance of the throws), and experimental group 2 (two-dimension difficulty 
with progressive manipulation of both distance and dartboard dimension). Three sessions were conducted within one week: pre-test, 
post-test, and retention test. Performance was evaluated by the accuracy (the mean score and the numbers of zeros) and consistency 
(the coefficients of variation). Two conditions were investigated: free condition and time pressure condition. For comparison of the 
tests, the analysis of variance was used. Bland and Altman correlations were used to assess the relationships between variables. 
Results: This study demonstrated that only the experimental group 1 made significant improvement in accuracy performance with 
better mean scores in the retention test when compared to the post-test (p = .01), and in a consistency measure with lower values at 
the retention test than at the post-test (p < .001). The control group made a higher number of errors at the retention test after time 
pressure condition than free condition (p = .02). Mean scores were found to be significantly correlated with consistency and errors 
(r = .81 and .78, respectively). However, analyses did not show significant dependence between achievement goals adoption for all 
groups. Conclusions: Accordingly, the progressive manipulation of difficulty level plays a major role in the improvement and durability 
of learning in the retention phase. However, it was not related to a change in the achievement goals adoption and stability. 

Keywords: task difficulty, fine motor skill, goal adoption, young boys

ACTA GYMNICA, 2021, Volume 51, Article e2021.005
https://doi.org/10.5507/ag.2021.005

Introduction
In childhood, motor development is a basic process to 
ensure mastery in the face of daily motor activities. In order 
to optimize motor learning, researchers have tried to inves-
tigate an abundance of strategies inducing efficiency in skill 
acquisition. Manipulation of task difficulty (TD) is one, 
amongst others, of these strategies (Elghoul et al., 2018). 
Referring to literature, TD is defined as the nature of the 
work to be accomplished (Locke et al., 1981). Previously, it 
has been reported that the manipulation of TD is an inter-
vention which used to influence objective performance, 
success perceptions, perceptions of feedback error, interpre-
tations of success during skill acquisition (Ong et al., 2015) 
or to find a suitable combination of the throwing distance 
and the size of a target for adult (Zahradník et al., 2008). 
The findings supported the fact that changes in target size 
influence the perception of success and self-efficacy (Ong 
et al., 2015). Interestingly, this manipulation did not affect 
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According to the achievement motivation theory, 
behavioral differences, thereafter motivation and the 
amount of effort depend on TD. More perceived difficulty 
level increases, the greater investment effort in the task is 
large (Wright & Kirby, 2001). Moreover, results advanced 
that increasing levels of difficulty affect the level of the per-
ceived ability of performance-approach goals and positive 
affect (Kumar & Jagacinski, 2011). Despite the fact that 
perceived ability is conceptually distinct from achievement 
motivation, participants could perceive similarly the TD 
and react differently by changing the level of effort (Elliot & 
Church, 1997). Interestingly, the expected effort is adjusted 
proportionally to the difficulty of the task. In addition, 
contrary to easy tasks, for very difficult tasks, effort invest-
ment is low irrespective of potential motivation and success 
is viewed as impossible and not worthwhile (Capa et al., 
2008). With reference to literature, achievement goals are 
typically defined as purpose directed behavior (Elliot & 
McGregor, 1999; Maehr, 1983). 

The subject orientation in mastery-approach is to 
improve the individuals’ own ability. In such a goal, learn-
ing is characterized by cultivating the sensitivity of indi-
vidual perception and the autonomy of behavior (Dysvik 
& Kuvaas, 2010). In mastery-avoidance goal, individuals 
actively adopt various measures with the aim to avoid any 
drop in performance (Madjar et al., 2011). The goal of the 
performance-approach is more oriented towards the best 
demonstrating ability and the subject expects to get a posi-
tive ability evaluation (Roussel et al., 2011). Individuals 
develop the need not just to develop or demonstrate com-
petence but also to avoid developing or displaying incompe-
tence (Spray & Warburton, 2011). The effect of TD on the 
goal-outcome relationship has received less than adequate 
attention (Zhang et al., 2016). Moreover, little is known 
about the stability or continuity of goals adoption (Spray 
& Warburton, 2011). Based on the transactional nature of 
the relationships between goals adoption and competence, 
it remains unclear if any change in competence predicts 
influence goal’s adoption (Spray & Warburton, 2011). 
The limited research effort, however, has been exerted to 
investigate the role of TD in relation to other constructs 
such as achievement outcomes (Li et al., 2007) and factors 
predicting learning outcomes like goals and learning inter-
est (Zhang et al., 2016) and more experimental difficult 
tasks (Capa et al., 2008). 

Therefore, the aim of the current study was to inves-
tigate the effect of a short learning period of a novel psy-
chomotor task based on task difficulty manipulation on 
throwing performance and goal adoption and stability in 
11–12-year-old boys.

Methods
Participants
Forty-one boys (M ± SD; age 11.30 ± 0.4 years, body 
height 147 ± 8.94 cm, body mass 40.57 ± 5.1 kg) were 
volunteers to participate in this experiment. All participants 
were right-handed and had no prior experience with the 
experimental task.

Once included, written informed consent was obtained 
from all participants’ parents after receiving a thorough 
explanation of the protocol. Participants were assigned to 
either a control group (CG, n = 15) with standard diffi-
culty level (regular distance and darts size), an experimental 
group 1 (E1D; one-dimension difficulty, n = 13) with a 
difficulty level obtained by modifying distance to the tar-
get (2 m, 2.37 m, 3.56 m) and an experimental group 2 
(E2D; two-dimensions difficulty, n = 13) with difficulty 
level obtained by modified both distance and target size (45 
cm, 30 cm, 15 cm; Table 1). Different groups were fixed 
with the constraint that participants were approximately 
matched to pre-test performance (i.e., throwing nine darts 
to strike as close as possible to the bull’s eye), from the 
regular distance (i.e., 2.37 m; Elghoul et al., 2014; Ong et 
al., 2015) and following two experimental stress conditions 
(with and without time-pressure; Frikha et al., 2016). The 
protocol was conducted in accordance with the Declaration 
of Helsinki (1975, revised 1983) and the local Ethics Com-
mittee approval (EM2S-180026).

Procedures
Subjects performed a dart-throwing across two experimental 
sessions. A pre-test followed by an acquisition phase and an 
immediate post-test during the first session. In the second 
session, a delayed retention test was performed one week 
later (Ong et al., 2015). Three warm-up jets introduced 
each session. Two conditions were investigated during test 
sessions. In the first, the free condition (FC), participants 
were instructed to complete a trial of nine darts and to aim 
for the bull’s eye. In the second, time pressure condition 
(TPC), subjects were instructed to complete all the throws 
as quickly and accurately as possible (Elghoul et al., 2014; 
Frikha et al., 2016). The pre-test consists of 9 trials. During 
the acquisition phase, participants were asked to complete 
a set of 9 blocks of 9 trials of darts throwing. The acquisi-
tion phase was followed by an immediate post-test, which 
procedure was similar to the pre-test. The delayed retention 
test, consisting of 9 trials, was administered one week later. 
After each test session, participants were invited to com-
plete a goal-setting questionnaire (Elliot & Church, 1997). 

The E1D practiced dart throwing by increasing the dis-
tance to the dartboard. Three jet conditions were retained: 
short distance (i.e., 2 m), regular distance (i.e., 2.37 m), 
and long distance (i.e., 3.56 m; Edwards & Waterhouse, 
2009; Elghoul et al., 2014, Frikha et al., 2016). The 
increase of difficulty level for the E2D was obtained by 
the manipulation of distance to the target (same as for the 
E1D) and dartboard size. Three sizes were maintained: 45 
cm (regular), 30 cm, and 15 cm (Table 1). The dartboard 
size was modified by covering the surface with a circle of 
black material from the side to inside (Koyuncu, 2011). 
The CG throws a dart with the same standard task (regular 
distance and official dartboard diameter). Dartboard height 
was manipulated so that its center was at eye level for each 
participant (Elghoul et al., 2014). No instructions were 
given to the participants. Individuals’ posture and throwing 
techniques were maintained the same in the test conditions.
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Score calculations
Each throw was scored according to its position on the 
board (0–10). A dart that missed the board, or that bounced 
off was given a score of zero. The target consisted of a series 
of 10 concentric rings for the standard conditions, and areas 
will be restrained in accordance with each experimental con-
dition. Accuracy and consistency were evaluated by using 
three scores (Edwards & Waterhouse, 2009; Elghoul et al., 
2014): the first was the mean score of the bloc throws. This 
score could range from 0 (all misses) to 10 (all bull’s eyes); 
a high score indicating high accuracy. The second score was 
the numbers of zeros scored (the number of times the target 
was missed or bounced off ). This score could range from 0 
to 9. A low number of zeros indicates high accuracy. The 
third measure of performance was the coefficient of varia-
tion (CV) of the scores: SD score  divided by  mean score. A 
lower coefficient indicates a higher consistency.

Measures 
The Achievement Goal of the participants’ achievement 
goals were assessed using the Elliot and Church (1997) 
scale. This model encompasses three goals constructs: mas-
tery goals, performance-approach goals, and performance-
avoidance goals. Participants were instructed to indicate 
how true each statement was of them on a scale of 1 (“not 
true of me”) to 7 (“extremely true of me”). The reliability 
analysis showed Cronbach’s alpha values: .76, .63 and .76 
respectively to mastery goals, performance-approach goals, 
and performance-avoidance goals.

Data analysis
All statistical analyses were performed using Statistica (Ver-
sion 10; StatSoft, Tulsa, OK, USA). Data are presented in 
the text as means and standard deviations. Distributions 
normality was checked using the Shapiro-Wilks test. As 
data were normally distributed, the calculated and mea-
sured variables were analyzed using two-way analysis of 
variance (ANOVA) with repeated measures for the two fac-
tors Learning Phase (T1 vs. T2 vs. T3) × Throwing Condi-
tion (FC vs. TPC). These ANOVAs were performed sepa-
rately for each of the three groups (CG, E1D and E2D). 
When appropriate, significant differences among means 
were tested using a Bonferroni post-hoc test. Pearson’s chi-
squared test with Yates correction was applied to compare 
achievement goals adoption. Bland and Altman (1995) 
correlations were used to assess the relationships between 
variables. Effect sizes were calculated as partial eta-squared 
(ηp

2) to estimate the meaningfulness of significant findings, 
where value of .20, .50 and .80 represent small, moderate, 
and large effect sizes (Cohen, 1988). The level of statistical 
significance was set at p < .05.

Results
Performance measures
Accuracy (mean scores) parameter was considered for this 
action. The repeated measures ANOVA performed sepa-
rately on the E1D revealed a significant Learning Phase 
effect (F(2, 24) = 3.67, p = .04, ηp

2 = .23), a no significant Ta
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Throwing Condition effect (F(1, 12) = 0.40, p = .54, 
ηp

2 = .03), and a no significant interaction of Learning 
Phase × Throwing Condition (F(2, 24) = 0.40, p = .68, 
ηp

2 = .03). The post-hoc analysis showed an improvement 
in accuracy values only in retention tests. Confirming the 
success of the strategy of difficulty manipulation, the E1D 
made better mean scores in T3 when compared to T2 
(p = .01) and when compared to T1 (p = .04; Figure 1). 
Regarding the E2D, ANOVA revealed a no significant 
Learning Phase effect for the accuracy (F(2, 24) = 0.92, 
p = .41, ηp

2 = .07), a no significant Throwing Condition 
effect (F(1, 12) = 0.02, p = .87, ηp

2 = .00), and a no signif-
icant interaction of Learning Phase × Throwing Condition 
(F(2, 24) = 0.26, p = .77, ηp

2 = .02). Concerning the accu-
racy of the CG, the repeated measures ANOVA showed 
a no significant Learning Phase effect (F(2, 28) = 0.33, 
p = .72, ηp

2 = .02), a no significant Throwing Condition 
effect (F(1, 14) = 0.59, p = .46, ηp

2 = .04), and a no sig-
nificant interaction of Learning Phase × Throwing Condi-
tion (F(2, 28) = 0.93, p = .41, ηp

2 = .06). 
The coefficient of variation (CV; consistency measure), 

parameter was considered for this action. The repeated 
measures ANOVA performed separately for the E1D 
shows a significant Learning Phase effect (F(2, 24) = 4.32, 

p = .02, ηp
2 = .26), a no significant Throwing Condition 

effect (F(1, 12) = 0.00, p = .98, ηp
2 = .00), and a no sig-

nificant interaction of Learning Phase × Throwing Condi-
tion (F(2, 24) = 0.43, p = .65, ηp

2 = .03). With respect to 
the learning phases, post-hoc testing indicated that CV was 
lower during the retention phase compared with the post-
test (p < .001; Figure 2). In addition, Bland and Altman 
test showed a significant correlation between the coefficient 
of variation and means scores (r = .81; Table 2). Regarding 
the E2D, ANOVA revealed a no significant Learning Phase 
effect for the CV (F(2, 24) = 0.24, p = .79, ηp

2 = .02), a no 
significant Throwing Condition effect (F(1, 12) = 0.26, 
p = .62, ηp

2 = .02), and a no significant interaction of 
Learning Phase × Throwing Condition (F(2, 24) = 0.17, 
p = .84, ηp

2 = .01). Finally, concerning the CV of the CG, 
repeated measures ANOVA revealed a no significant Learn-
ing Phase effect (F(2, 28) = 0.11, p = .90, ηp

2 = .00), a no 
significant Throwing Condition effect (F(1, 14) = 1.84, 
p = .20, ηp

2 = .12), and a no significant interaction of 
Learning Phase × Throwing Condition (F(2, 28) = 2.46, 
p = .10, ηp

2 = .15).
The number of errors (number of zeros: accuracy mea-

sure), parameter was considered for this action. The repeated 
measures ANOVA performed separately for the E1D 

Figure 1 Means scores across groups in dart throwing tasks
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Figure 2 Coefficient of variation across groups in dart throw-
ing tasks
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Table 2 Correlations between achievement goals and dart throwing scores

  Performance goals Mastery goals Avoidance goals CV Errors

Performance goals –
Mastery goals .066 –
Avoidance goals .107 .025 –
CV .088 –.103 .134 –
Errors .172 –.087 .121 .924* –
Mean scores –.040 –.185 .089 .816* .781*

Note. CV = coefficient of variation scores.	  
*p < .05.
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shows a significant Learning Phase effect (F(2, 24) = 1.78, 
p = .19, ηp

2 = .13), a no significant Throwing Condition 
effect (F(1, 12) = 0.01, p = .94, ηp

2 = .00), and no sig-
nificant interaction of Learning Phase × Throwing Condi-
tion (F(2, 24) = 1.20, p = .32, ηp

2 = .09). Concerning the 
errors of the E2D, ANOVA revealed a no significant Learn-
ing Phase effect (F(2, 24) = 0.03, p = .97, ηp

2 = .00), a no 
significant Throwing Condition effect (F(1, 12) = 0.00, 
p = .99, ηp

2 = .00), and a no significant interaction of 
Learning Phase × Throwing Condition (F(2, 24) = 0.11, 
p = .89, ηp

2 = .00). The repeated measures ANOVA per-
formed separately for the CG shows a significant Learn-
ing Phase effect (F(2, 28) = 0.17, p = .84, ηp

2 = .01), a no 
significant Throwing Condition effect (F(1, 14) = 1.36, 
p = .26, ηp

2 = .08), and a significant interaction of Learning 
Phase × Throwing Condition (F(2, 28) = 3.58, p = .04, 
ηp

2 = .20). Regarding interaction, greater accuracy (errors) 
effects were registered for the less difficult throws condition 
(FC) during the retention phase compared with the post-
test (p < .001). The CG scored a higher number of errors 
under TPC when compared to FC during the retention test 
(p = .02; Figure 3).

Achievement goals
Pearson’s chi-squared analyses did not show significant 
dependence between the adoption of achievement goals 
and the different experimental groups with a level of dif-
ficulty manipulations during the learning phases; CG: 
χ²(4) = 0.55, p = .97; E1D: χ²(4) = 2.32, p = .68; and 
E2D: χ²(4) = 1.08, p = .89 (Table 3). 

Chi-square of adjustment confirms that the difference 
between the experimental group’s goal adoption in three 
test periods (pre-test, post-test, and retention) was signifi-
cant for CG (χ²(2) = 7.78, p = .02), E1D (χ²(2) = 38.83, 
p = < .001) and E2D (χ²(2) = 21.9, p = < .001; Table 3). 

Mastery-goal approaches were the most adopted goal by 
the different experimental groups (67.5%; Table 3). It 
appears that the progressive difficulty manipulation strat-
egy (large vs. small target) makes the approach of a goal 
adoption more stable over time. For the E1D, mastery-
goal adoption was more stable (82.1%) with the compari-
son of self-approach goal adoption (7.7%) and avoidance 
goal (10.3%) in the different testing periods. For the E2D, 
difficulty strategy manipulation appears more advanta-
geous for self-goal approach adoption (23.1%) than the 
other goals in the retention phase (mastery-goal 69.3%, 
avoidance-goal 7.7%; Table 3). Moreover, Bland and Alt-
man test showed no correlation between achieving goals 
and performance in the dart-throwing (Table 2).

Table 3 Chi-square test results for achievement goals adoption

Avoidance goals Mastery goals Performance goals Total χ² p

Control group
T1 4 (26.67%) 8 (53.33%) 3 (20%) 15

0.55 .969T2 2 (13.33%) 8 (53.33%) 5 (33.33%) 15
T3 2 (13.33%) 8 (53.33%) 5 (33.33%) 15
Total 8 (17.78%) 24 (53.33%) 13 (28.89%) 45 7.78 .020

Experimental group 1
T1 3 (23.08%) 10 (76.92%) 0 (0%) 13

2.32 .677T2 0 (0%) 11 (84.62%) 2 (15.38%) 13
T3 1 (7.69%) 11 (84.62%) 1 (7.69%) 13
Total 4 (10.26%) 32 (82.05%) 3 (7.69%) 39 38.83 < .001

Experimental group 2
T1 1 (7.69%) 9 (69.23%) 3 (23.08%) 13

1.08 .897T2 1 (7.69%) 10 (76.92%) 2 (15.38%) 13
T3 1 (7.69%) 8 (61.54%) 4 (30.77%) 13
Total 3 (7.69%) 27 (69.23%) 9 (23.08%) 39 21.90 < .001

All experimental groups
T1 8 (19.51%) 27 (65.85%) 6 (14.63%) 41

2.35 .672T2 3 (7.32%) 29 (70.73%) 9 (21.95%) 41
T3 4 (9.76%) 27 (65.85%) 10 (24.39%) 41
Total 15 (12.2%) 83 (67.48%) 25 (20.33%) 123 63.73 < .001

Note. T1 = pre-test; T2 = post-test; T3 = retention test.

Figure 3 Errors across learning phases for the control group
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Discussion
The aim of this study was designed to investigate the effect 
of a short learning period of novel psychomotor task based 
on TD manipulation on the throwing performance, the 
adoption and stability of achievement goals in 11–12-year-
old boys. The results demonstrated that progressive manip-
ulation of difficulty level (manipulation of the distance to 
the target) improves performance of a novel psychomotor 
task. In fact, the E1D performed a greater accuracy and 
consistency during the delayed retention test compared to 
the other experimental groups. Previous research suggests 
that adding difficulties to the instructional process can 
increase learning (De Corte, 2003; Roediger & Karpicke, 
2006). Interestingly manipulation of target size did not 
impact learning as confirmed by the results of the E2D. 
It appears that manipulations of large to small targets do 
not always translate to enhance learning (Ong et al., 2015). 
In addition, this study shows that the progressive difficulty 
strategy did not affect errors. In previous research, Sawers 
and Hahn (2013) showed fewer errors and TD perception 
during practices with gradual training in learning a novel 
locomotors task. Our result aligns with the recent findings 
of De Stefani et al. (2020), who found that complex tasks 
did not show improvements in performance when learning 
new sports actions. They suggested further investigation on 
the effects of teaching strategies, specifically, in a complex 
sequence of motor acts when is performed for the first time. 

In addition, an important finding indicates that only 
the control group recorded a higher number of errors dur-
ing the delayed retention test in the difficult conditions of 
throw (TPC) when compared to the less difficult condition 
(FC; p = .02; Figure 3). Although the other two groups did 
not differ in errors across post-test and delayed retention 
tests after FC and TPC. Elghoul et al. (2018) concluded 
that integrated progressive difficulty manipulation of the 
learning process could improve the ability to manage the 
difficulty level reducing errors under difficult conditions. 
Earlier studies have demonstrated that adding difficulties 
during acquisition could encourage the use of implicit 
learning, enhancing performance in the dart-throwing 
delayed task (Elghoul et al., 2018) and might produce a 
higher subsequent level of golf putting performance in the 
retention phase (Maxwell et al., 2001). 

The present research provides initial insight into young 
people’s goal adoption evolution in a relatively short 
learning period of a novel psychomotor task. In the cur-
rent investigation, performance in darts throwing did not 
differ among achievement goals. The results showed that 
none of the achievement goals did significantly influence 
performance in learning a novel psychomotor task. This is 
in accordance with the study of Ntoumanis et al. (2009) 
which showed that dart-throwing performance did not 
differ among the achievement goals. In addition, a previ-
ous study advanced contrasted results with significantly 
worse performance in a basketball-dribbling task among 
students allocated to the performance-avoidance condition 
when compared to a performance-approach or a mastery 
condition (Elliot, 2006). The similarity of non-significant 
findings have been observed when personal achievement 

goals were held to predict performance. In this experience, 
it seems that subjects had done practices after a baseline test 
on their own initiative. This could be explained by the fact 
that the goal-specific adoptions will result in more stress 
appraisals (Ntoumanis et al., 2009). As well, other explana-
tions provided by Elliot (2006) do not appear to be fully 
addressed. On one hand, the improvement in performance 
could purely explain the performance. On the other hand, 
the relative novelty of the task and the limited amount of 
time may limit significant improvements in performance. 
The authors support the theoretical proposition that per-
ceived competence influences the adoption of goals (Elliot, 
1997; Elliot & Church, 1997; Elliot & Harackiewicz, 
1996). The improvement in dart-throwing performance 
registered in the retention phase for the group with progres-
sive difficulty manipulation (E1D) is not associated with a 
change in goal adoption. This finding is supported by Chi-
square results and the absence of a significant correlation 
between, on the one hand, the goal of achievement, and on 
the other hand the measure of precision and consistency in 
dart-throwing performance.

However, the present investigation shows a significant 
difference between the experimental group’s goal adoption 
in three test periods (pre-test, post-test and retention). 
In fact, mastery-goal approaches were the most adopted 
goal of the different groups. According to Lazarus (1991), 
when one is engaged in pursuing important goals, success 
and experience will be associated with positive emotions, 
however, failure one’s result in negative emotions. Thus, we 
think that positive progression in performance observed 
among the different experimental groups, mainly the E1D, 
was associated with the stability of the adopted mastery 
goals. In fact, for the E1D, mastery goal adoption was more 
stable in comparison with self-approach goal adoption and 
avoidance goal in the different testing periods. Even more, 
Ntoumanis et al. (2009) viewed that such goal committed 
was related to personal factors such as volition, choice, self-
determination and other social-contextual features.

The present results indicate that the manipulation of 
two dimensions of progressive difficulty is more advantages 
for self-goal approach adoption than the other goals in the 
retention phase. The progressive difficulty level of both 
dartboard dimension and distance appeared therefore as a 
more competitive strategy.

In this study, we confirmed a slight change in goal adop-
tion associated with the manipulation of two dimensions 
difficulty level; however, this variation is not generalized 
into the manipulation of one dimension difficulty as it has 
little influence on goals pursued. Thus, as mentioned above a 
short learning period may be insufficient to make distinctive 
goal-level changes among the different experimental groups.

Study limitations
To the authors’ knowledge, this is the first study examin-
ing the effects of a combined short learning period and 
progressive difficulty manipulation on the acquisition and 
delayed retention learning of a novel fine motor coordi-
nation task, associated with the adoption and stability of 
achievement goals.



7

Y. Elghoul et al. Acta Gymnica, 2021, 51, e2021.005

The most evident limitation of the current study is the 
small sample size, a limitation that remains under debate 
regarding the generalization of the results in related effec-
tive learning tasks. This issue should be addressed in future 
studies. This study was also limited by the sample of this 
study, in which the main aim was to provide preliminary 
results, and should consider future investigations to explore 
some other critical aspects (e.g., gender comparison, self-
efficacy). Moreover, experimental conditions applied in 
this study could introduce more learning practices and take 
into account cognitive processing which might provide new 
findings and reliable predictors of performance, over time, 
when learning a novel psychomotor task.

Conclusions
In summary, this study bridges the concept of the use of 
level difficulty when learning a novel psychomotor task. 
Based on progressive manipulation of difficulty manipula-
tion strategies, using a throwing task, this study demon-
strates the importance of learning processes regarding the 
use of the difficulty manipulation theories. Specifically, 
progressive manipulation of difficulty level, as reflected in 
the protocol, played a major role in the durability of learn-
ing drive in the retention phase. Given the stability in goals 
adoption, this study demonstrates that achievement goal is 
often poor predictors of performance for learning a novel 
psychomotor task. The present study spurs future research 
to better understand how to associate TD manipulations 
and learning practices. 
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