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Abstract

:

The aim of the article was to find out the psychomotor profile of children in the second cycle of infant education (3–6 years) through an observational cohort study with a prospective character. A total of 277 students participated, 52.7% boys and 47.3% girls, grouped in a control group (52.3%) and an experimental group (47.7%). The McCarthy Scales of Aptitude (MCSA) and Psychomotor Skills for Children, 7th edition, were used. The results showed that, in the global score and its dimensions, the time factor had significant and different influences, according to the control or experimental group. However, there were no significant differences in motor skills with respect to sex. As conclusions, the level of psychomotor development of the sample is close to the average of the development scale used. The time factor is significant when the subjects are subjected to stimulation; therefore, this must be taken into account in any therapeutic or learning process.
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1. Introduction


The study of childhood psychomotor skills began with the intention of getting to know children better and being able to analyze and create tools that would help assess the motor status of these subjects [1].



There are several theories that underpin psychomotricity and psychoanalysis, the latter from the libidinal character as well as in that of language. Movement and body are very important in these theories because they are of significant relevance to the child’s affective development [2]. Psychopedagogical theory emphasizes the relationship of psychomotor development with academic performance. According to [3], having a well-integrated body scheme is necessary for (i) the perception and control of one’s body, (ii) an economic postural balance, (iii) a well-defined laterality, (iv) the independence of the segments in relation to the trunk and the independence of segments between them, and (v) the control and balance of pulsations or inhibitions closely associated with body scheme and breath control. Another current also influential in this psychopedagogical perspective of psychomotor skills is physical education. According to [4], it uses human movement in all its forms as a pedagogical medium of education, and there are three stages in the development of the body scheme: 1. the stage of the body lived (up to three years); 2. the perceptual discrimination stage (three to seven years); 3. the stage of the represented body (seven to twelve years). Neuropsychiatric psychomotricity binds the parts of evolutionary, psychoanalytic, and pedagogical psychomotricity. Having a proper use and integration of the body scheme positively helps the subject adapt in space and time [5]. The tone and the motor action then have a motor function and a regulatory affective function of emotions.



Psychomotricity in Early Childhood Education


It is in early childhood that wellbeing in the child population must be ensured, as it is at these ages that there is greater vulnerability to disadvantages and at the same time greater potential for long-term benefits [6]. At the stage of three to five years, which coincides with the second cycle of early childhood education in Spain, at the psychomotor level there is progress in the maturation of the muscle system, nervous, and bone structure of children [7]. It is a stage in which the structures of the person related to the anatomical and the physiological develop, in addition to the affective and intellectual—structures that develop at the top, as together they form a unit. In order to achieve comprehensive training in the child, it is essential not to avoid psychomotor work, especially in classes of early childhood education, which takes into account both aspects, the anatomical-physiological and the affective-intellectual [8,9,10]. According to [11], psychomotricity specifies the considerations that render the body in a given subject as a means of relationships and expression. According to [12], “Motority without cognition is possible, but cognition without motor skills is not.” Focusing on body language, the central core of psychomotor skills, and the axis of research, body image is the representation of the body that each individual builds in his mind [13]. According to [14], psychomotor development refers to the interrelationship of internal and external factors, as well as the process of maturation of the central nervous system. The development of cognition and personality is indispensable, because it is at this stage—which coincides with the second cycle of early childhood education—that the necessary aspects in personal and social development are settled. In addition, learning that forms the basis for achieving basic skills is internalized. From the beginning of psychomotority, the importance of psychomotor development and the involvement it has in cognitive, affective, and personal areas [3,4,15,16,17,18,19,20] is evident.



In direct relation to learning, in [21], the author advocated psychomotor skills as a line of work in the hands of teachers, for whom the goal is to facilitate the learning of students and the development of their personality. According to [22], there is a positive correlation between fine psychomotricity and writing development, and the psychomotor dimensions of manual viso coordination, facial mobility, and phonetic and gestural dimensions influence the syllabic and syllabic-alphabetic dimensions, and vice versa. A child’s body is used as a media element for learning the alphabet, and the letters are graphed with their own body [23]. A girl with Prader Willi syndrome, after multidisciplinary intervention with psychomotor stimulation, made significant improvements, which shows the need to incorporate psychomotricity into multidisciplinary teams [24]. Also [25], they demonstrated the effectiveness of a psychomotor program for postural balance with children with cortical cerebral palsy with motor development level. Similarly, in [26], it was found that a psychomotor intervention programme improved adaptation to the environment and the abilities of children with disabilities. On the other hand, in [27], the author found beneficial and positive relational differences between experiential psychomotor and oral language development. From a disciplinary perspective, in [28], the authors argue that the various professionals involved in child care from the educational and health fields can speak a common language, assuming that the brain is the regulatory body of all the processes of human beings, and that should not be excluded in any interpretation of behavioral phenomena (p. 10).



Detecting difficulties or disorders in motor development early affords us an opportunity for early intervention and timely treatment that allows us to correct or at least mitigate other alterations, for the benefit not only of the subject but also of the family and of society [29]. Assessment of the health status of minors using standardized tests has been recommended [30]. Both tests and questionnaires have been shown to be effective in specifying the level of maturity of children [31,32,33,34,35]. In line with this, in [36], the authors argue that evaluation allows and provides essential information about the subject evaluated. It is a tool that guides professionals and teachers in the therapeutic or teaching process. The evaluation methods are varied and include three types of actions: screening, monitoring, and evaluation [37]. The latter is the priority in this work.



Early care services in health partners have recognized the need to include psychomotor developmental stimulation programmes in people who are affected with or at risk of developmental disorders [38]. This is because, for a few years now, psychomotor interventions have been present for autistic children [39].



Research is multidisciplinary because, although psychomotricity today is a known discipline, the practical knowledge that is held of the true psychomotor profile of children aged three to five years is not subject to the standards of development scales and testing. However, in [40], it is argued that a certain level of psychomotor skills is sufficient for children and that they therefore receive adequate stimulation according to their age. It would be interesting to outline an irrefutable psychomotor profile in a natural context such as school.





2. Materials and Methods


2.1. Procedure


This research deals with a prospective observational cohort study with a homogeneous non-probabilistic sample of informal selection. The students belong to a concerted teaching school in the Region of Murcia, Spain. For the recruitment of minors, the project center management was informed. Subsequently, in a talk to the parents, the objectives, methodology, etc. of the project were explained. Those who declined to participate were excluded, and those who accepted signed corresponding informed consent documents. The criteria of the Ethics Committee of the University of Murcia were followed. The research was organized in three phases: 1. pretest—sample evaluation through questionnaires and motor tests; 2. psychomotor stimulation—two groups created: one control, receiving normal psychomotor classes, and one experimental group, receiving, in addition to their psychomotor classes, two more weekly sessions of psychomotor stimulation for 6 weeks, i.e., 12 more sessions; 3. posttest—evaluation of the sample through questionnaires and motor tests, identical to those of Phase 1.



The program developed by the experimental group followed the evolutionary characteristics of the participants in the psychomotor area and the objectives of psychomotor practice according to the overall development in which they were located. The activities worked on the following psychomotor aspects: knowledge of the body scheme, laterality, coarse general coordination, manual oculus coordination, balance, rhythm, and arm coordination. This was supported with attractive materials and objects, as well as motor circuits and motor stories.




2.2. Participants


The study consists of 277 students from the second grade of early childhood education, of whom 52.7% (146) are boys and 47.3% (131) are girls. The sample is divided into a control group (GC) 52.3% (n = 145) and an experimental group (GE) 47.7% (n = 132). Of the total sample, 30.4% (No. 85) were in 1st grade aged between 34 and 47 months at the start of the research, and 40–53 months at the end, 39.9% (No. 110) were 2nd grade with ages 45–59 months at baseline and 51–65 months at the end, and 29.7% (No. 82) were in 3rd grade, with ages 57–71 months at the beginning and 63–77 at the end.




2.3. Instrument


The McCarthy Scales of Skills and Psychomotor Skills for Children (MSCA) 7th edition were used [41]. The psychometric rigor of the scale is in the General Cognitive Index, with an average reliability coefficient of 0.93, varying in the other scales between 0.79 and 0.88. With regard to stability, reliability coefficients range from 0.75 to 0.90. Its validity is demonstrated in [42]. These scales contain 18 independent tests that evaluate the subject’s aptitudinal variables, mainly aimed at determining their overall intellectual level and their strengths and weaknesses in the most important aptitudinal variables. The tests were grouped into six scales, but only motor skills were used in this study. Five tests were conducted: (i) Leg coordination—Test No. 9. For each of the test elements, there are two attempts. Data from the highest score of the two attempts are taken. There are 6 elements in total, and Elements 1–5 are scored from 0 to 2, and Element 6 from 0 to 3. The test application is terminated if the two attempts in Item 5 fail. (ii) Coordination of arms—Test No. 10. Organized in 3 parts, they all start with Part 1: throw a mini-basketball. This is scored from 0 to 7 points [p] according to the number of boats [b] (0p x 0b; 1p-1b; 2p-2b; 3p-3-5b; 4p-6-8b; 5p-9-11b; 6p-12-14b; 7p-15b). There are two attempts, and the highest of the two attempts is taken as the final score. Part 2 follows. Subjects catch the bag with both hands first, then with their preferred hand, and then with the other hand. One has three attempts. Each test is scored from 0 to 1. The test ends if it fails in Element 1. Part 3 has two elements: target shooting, first with the preferred hand and then with the other hand. Subjects are given a score from 0 to 2 for each attempt. Part 3 applies to everyone. At all times, one is informed that they have 3 opportunities in case they do not achieve the maximum score on the first]. (iii) Imitative action—Test No. 11. This test consists of 4 elements with a rating from 0 to 1. Its maximum score is 4. (iv) Copying of drawings—Test No. 12. All subjects start with Element 1. Elements between 1 and 3 score from 0 to 1. For Items 4 and 5, the score is from 0 to 2. For Items 6, 7, 8, and 9, the score is from 0 to 3. The test ends after 3 consecutive failures. It has a maximum score of 19. (v) Drawing a child—Test No. 13. This test only applies if the subject scores 1 on the drawing copy test. The child should only draw the figure of a child. It is scored from 0 to 2, according to the appearance, accuracy, and placement of the segments of the body such as the head, hair, eyes, nose, mouth, neck, trunk, arms and hands, and legs and feet. The maximum score is 20. The leg coordination (CPP), arm coordination (CBBB), and imitative action (AI) tests measure gross motor skills (MG), and copying of drawings (CD) and drawing of a child (DN) tests measure fine motor skills (MF). One obtains a direct score (PD) that determines the psychomotor percentile, which could be a low (<22 points), medium (50), or high (>78) risk index.




2.4. Statistical Analysis


For qualitative variables (sample subjects and gender and age characteristics), the number of cases in each category and their corresponding percentage is obtained; for quantitative variables (psychomotor skills), minimum, maximum, mean, and standard deviation values are obtained. The comparison between groups for the analysis of qualitative variables was performed via the chi-square test. For the comparison of means between two groups, the t-Student test was used once assumptions of normality were checked with the Kolmogorov-Smirnov test and once assumptions of variance in homogeneity were checked with the Levene test. To contrast whether the change between the scale measurements was significant, ANOVA analyses of partially repeated measures were performed through the General Linear Model (MLG) procedure to study the effect of intra-subject (time) and inter-subject (group) and their interaction on dependent variables (scales).





3. Results


As for demographic variables relative to GC and GE, Table 1, the results showed that there are no significant differences between the two. There are also no significant differences in the initial scores between them on any of the scales. To ensure the absence of bias in the formation of groups, the groups are homogeneous with respect to these variables.



With regard to the results derived from the comparison between MF and MG by sex, it should be noted that there are no statistically significant differences, in any of the areas of MF, MG, and OE. Two groups were established in each of the grades—1st, 2nd, 3rd—of Early Childhood Education, according to date of birth: Group 1 (G1), children born in the second semester of the year, and Group 2 (G2), children born in the first half of the year.



Based on comparison of the results of the pretest according to age in the three grades, there are statistically significant differences between G1 and G2, G1 always being lower compared to G2. First grade results are as follows: MF (p = 0.03), DP (p = 0.036), CD (p = 0.037), MG (p = 0.032), AI (p = 0.018), and PD (p = 0.012). Second grade results are as follows: DN (p = 0.018), MG (p = 0.029), CBB (p = 0.035), OE (p = 0.006), and PD (p = 0.04). Third grade results are as follows: DN (p = 0.011), CD (p = 0.001), MG (p = 0.001), CBB (p = 0.057), and OE (p < 0.001). As for SCALE DP in the GC and GE pretests, there are no significant differences.



Results of intra-subject factor analyses for the scores obtained in MF and its dimensions show that, in both the overall score and each of its dimensions, the time effect was statistically significant, indicating that the scores changed significantly between assessments, regardless of the group. However, there was a significant effect of group and time interaction, which reveals that the passage of time influenced students differently, depending on the group (Figure 1). The GC improves on the MF and its components, CD and DN, although not considerably. However, the GC improves significantly in MF (p < 0.001), CD (p < 0.001), and DN (p = 0.001).



In terms of spatial orientation (OE), the time effect proved statistically significant between pretest and posttest, regardless of group. The passage of time influenced the groups differently (Figure 2). The GC shows a slight increase in score without significant differences, as a result of each subject’s own maturing process, while in the GE there was a statistically significant increase in posttest with respect to scores in the pretest.



In relation to time and MG (p = 0.002), the results showed a statistically significant increase, while the interaction of time and group factors was not significant. As for CBB (p = 0.003), CPP (p < 0.001), and AI (p < 0.001), the time effect was also statistically significant, indicating that scores varied between evaluations, regardless of group. However, there was a significant effect of group and time interaction, which shows us that the passage of time influenced the sample differently, depending on the group (Figure 3). The evolution in MG was similar in both groups, where there are hardly any differences. However, in its dimensions, in CBB (p = 0.002), CPP (p = 0.005), and AI (p = 0.009), the improvement of GE is significantly higher than that of GC.



The average PD results are 44.39 points for the GE and 45.63 for the GC. The psychomotor development of the sample of students aged 3 to 5 years is close to the mean parameters of the scale of development used. Only nine subjects presented in the pretest a PD < 22, which could indicate deficit or risk in their development. Of the nine, six were part of the experimental group, so they participated in the stimulation program. In the posttest of nine that scored typical very low scores, seven improved by obtaining percentiles that approached the average. Of the seven who improved, six participated in the stimulation program. A GC child naturally improved his psychomotor profile, and only one GE child made no improvement. This determines that the results of the development scales used are positively close to the mean.




4. Discussion


The results obtained in the pretest are shown as indicated in the evaluation test manual used in the research, the McCarthy MSCA scale, which is more demanding in tests of some dimensions than the others, in the sample under study.



The results obtained by comparing GE and GC indicate that there is homogeneity in the 1st, 2nd, and 3rd groups of infants. This homogeneity has made it possible for the development of psychomotor skills to make uneven progress throughout the sample regardless of whether or not stimulation is undergone, which reflects improvement by intrinsic maturation over time.



Regarding sex, we did not notice any differences in terms of the sample under study in the dimensions of MG and MF psychomotor skills, unlike Tierney, Smith, Axworthy, and Radeliffe [43], and Campos de Sousa [44].



In the CBB pretest, 3.85 points, the children from the sample showed worse results compared to the CPP pretest, 7.39 points. The the GE posttest showed on average 6.90 points, and the GC posttest showed 4.30, coinciding with Delgado-Lobete and Montes-Montes [45], who also showed that older children have better psychomotor development not only because their nervous system has matured longer but because they have had more opportunities for motor experience.



Depending on the age, G2 students differ in their G1 motor skills, similar to the findings of Cecchini et al. [46], who found age differences in schoolchildren ages 3 to 12 in the nine motor skills assessed, with the oldest being significantly higher. We are also consistent with Lesma, Pérez-González, and Salinero [47], who showed that those born in the early year had a greater development of their motor skills and were signed by professional football teams in a higher percentage.



GE and GC improve in motor skills, going from direct overall scores in psychomotor skills from 28.16 to 35.93 in GE and from 28.91 to 34.49 in GC, both improving over time, regardless of the methodology used in the sessions, coinciding with Noguera et al. [48] and Vega [49]. However, our results differ from those of Ferry-Rey, Dueñas, and Camps [50], who obtained improvements in psychomotority when it was practiced dynamically, and those of Terry [51], who found improvements in 3-year-olds when they worked from a normative methodology. In contrast to this, Mendieta, Gayrey, Valcerde, and Vargas [52] showed how children also improve their psychomotor profile by playing scratch due to the static and dynamic balancing activities such as walking, running, and jumping exercises that this game involves.



The average results of the scores, according to the scale baremation used for this purpose, the MSCA, the minors of the sample showed an M of 50, corroborating previous studies by Delgado-Lobete and Montes-Montes [45]. Accurate knowledge of the psychomotor level would help teachers more accurately detect possible day-to-day deviations from mean values. Necessary actions could be taken to mitigate these potential lags in early stages, with a greater chance of success in mitigating or eliminating deficits.




5. Conclusions


It is possible to determine the current psychomotor development of children from 3 to 5 years, under the 2nd grade of childhood education, by means of a psychomotor evaluation using evaluation tools. The information provided by the psychomotor evaluation scales is relevant and significant in order to establish work plans that improve the skills of the students under study.



There are no significant differences in boys’ motor skills compared to those of girls. Obtaining similar values both at the level of spatial orientation and in terms of fine and/or coarse motor skills, indicating that there are no differences in the psychomotor profile according to sex.



Children born in the first semester have a better overall psychomotor profile compared to those born in the second. Those born in the second semester show poorer results in some of the motor skills compared to those born in the first semester.



The time factor is significant when children are stimulated, with noticeable improvements in their motor skills, thus benefiting the original maturation process. The time factor should be taken into account in any therapeutic or learning process. However, it is clear that, if there is greater stimulation, the benefits are exponentially greater.



The children in the sample achieved middle developmental percentiles in their overall psychomotor skills on the MSCA scale. Children with a low psychomotor profile, after undergoing a stimulation program, improved by performing near the average in their overall motor skills.



The information provided by the developmental scales detailing the psychomotor profile according to age in months should continue to discriminate differences in months in motor development items, for children aged from 3 to 5 years, and not only on an annual basis. This will more accurately capture the specific goals that a child of this age must achieve.



The information provided is relevant to facilitate a work plan for teachers that helps estimate areas of improvement in the motor development of minors, which can result in important pedagogical and/or therapeutic contributions.



Precocity in problem detection is potentially positive in order to eliminate or mitigate them. Therefore, children’s education teachers should be aware of the wealth and benefits that psychomotor skills bring in the development of other fields that help develop complete people in all their dimensions. Teachers at this educational stage should determine and implement psychomotor skills, not as a second-order area, but as a first-order area, which is the basis on which other progress, necessary for the full development of the person, is based.



We must understand that all maturation processes are not equal in all children. Each child evolves at a different rate, which is why, although the results have shown improvement in the overall direct scores of motor skills, the scores typified in some cases have been reduced. For future research, longitudinal studies should be carried out, leaving the data recorded in their respective files, so that the evolution can be analyzed. It is also important to be able to carry out a post-test to determine if the effects of the intervention last over the long term, extending the sample to other contexts, including geographical contexts. This study has shown how psychomotor skills are an aspect of human development that can improve when it is continuously worked on and that it benefits the development of minors. It is advisable for students to perform 4–5 sessions a week.
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Figure 1. Group and time interaction in fine motor skills and dimensions. a-b: Comparisons between time moments in the same group. Different lowercase letters indicate statistically significant differences (Bonferroni correction). A-B: Comparisons between groups at the same time. Different uppercase letters indicate statistically significant differences (Bonferroni correction). 
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Figure 2. Group and time interaction in spatial orientation. a-b: Comparisons between time moments in the same group. Different lowercase letters indicate statistically significant differences (Bonferroni correction). A-B: Comparisons between groups at the same time. Different uppercase letters indicate statistically significant differences (Bonferroni correction). 
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Figure 3. Group and time interaction in gross motor skills and their dimensions. a-b: Comparisons between time moments in the same group. Different lowercase letters indicate statistically significant differences (Bonferroni correction). A-B: Comparisons between groups at the same time. Different uppercase letters indicate statistically significant differences (Bonferroni correction). 
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Table 1. Descriptive and comparative demographic variables by group.
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Group

	
Test

	
p-Value




	

	
Experimental

	
Control






	
Age (months), average (DT)

	
106.37 (6.96)

	
105.32 (7.05)

	
T (275) − 1242

	
0.215




	
Sex, n (%)

	

	

	
2(1) − 0.742

	
0.389




	
Child

	
66 (45.2)

	
80 (54.8)

	

	




	
Girl

	
66 (50.4)

	
65 (49.6)

	

	




	
Course, n (%)

	

	

	
2(2) − 1074

	
0.584




	
1st

	
42 (50.0)

	
42 (50.0)

	

	




	
2nd

	
48 (43.6)

	
62 (56.4)

	

	




	
3rd

	
41 (50.0)

	
41 (50.0)

	

	




	
Size, Medium (DT)

	
17.70 (3.64)

	
17.59 (3.80)

	
t (275) × 0.232

	
0.817




	
Weight, average (DT)

	
51.98 (10.17)

	
51.68 (9.57)

	
t (275) × 0.254

	
0.8




	
BMI, medium (DT)

	
15.56 (2.13)

	
15.75 (2.12)

	
t (275) − 0.734

	
0.463
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