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Abstract: Teaching physical education requires competencies to conduct the classes and to assess the
motor skills of practitioners. Specialists (physical education professionals) and generalists (primary
school teachers) differently experienced motor tasks during their academic education. This study
aimed to compare the teachers’ ability in assessing the children’s forward and backward rolls from
the analysis of the reliability of an evaluation grid of rolling abilities (Information Scale for Agility on
the Soil, InfoSAS), which was investigated in a first study with teachers. A second study in young
children explored the responsiveness of the InfoSAS to discriminate by skill level or by training
effects. When administered by specialists, the InfoSAS resulted in being reliable (forward: p = 0.087
and p = 0.908; backward: p = 0.926 and p = 0.910; intra- and inter-rater reliability, respectively) and
responsive in detecting differences due to expertise (gymnasts vs. primary school children; forward:
p = 0.003, backward: p = 0.016) or improvements after specific training in rolling (pre- vs. post-
children’s training; forward: p = 0.005, backward: p = 0.001). The results support the conclusion
that specialists exhibit higher competence than generalists, which allows proper application of the
InfoSAS, possibly because of the practice of skills and reflective teaching styles in physical activity
they experienced, along with their academic education in sport sciences.

Keywords: interpretation; perception; competent professional; practice; didactics by competence;
proficiency barrier; reflective teaching styles; consciousness

1. Introduction

Competence is a pivotal concept of the teaching process at any school level. It can be defined
as the individual capacity/ability to deal with job, study, professional, or personal requirements by
applying all knowledge and skills previously acquired in formal, non-formal, and informal learning
contests [1]. Knowledge has to be turned into practice, which moves the focus of the teachers’ training
from individual knowledge to operative skills. Nevertheless, theory and practice are not independent
features of teaching competence; they have to be integrated to connect “knowledge”, “know-how”,
and “know how to make to-do” among them. To allow this, attention should be given to the working
and learning methods the teachers must manage. Therefore, the focus of the teachers’ training should
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not be limited to considering the acquisition of knowledge or planning contents, exercises, and lesson
units, but should also include considering the acquisition of the most suitable methods and teaching
styles to deal with any situational constraints.

From this perspective, the curricula of the degree courses in physical education (PE) are aimed to
train proficient professionals to be skilled in finding appropriate solutions to apply to any educational
scenarios they are facing by best summarizing what they have learned and what, especially, they have
experienced during the instruction process, and by problem solving and didactical laboratory experiences
in particular [2,3]. Practical experiences and reflective actions with classmates and professors allow
future physical educators to fully realize and comprehend the learners’ perceptions and troubles in
motor control, and to select the proper teaching strategies to be employed while leading physical
activity. Thanks to an integrated approach of the curriculum of study (i.e., integrating cognitive, emotive,
and social competencies), PE professionals acquire the soft skills (SS) [4] that add to the European key
competencies (EKC, the educational recommendations from the European Community) [5], citizenship
competencies (CC) [6], and objectives of the specific competencies (OC). The latter includes specific skills
to evaluate the purposes of PE, which allows PE professionals to achieve SS, EKC, and CC, and become
fully competent [7].

To prepare a competent professional, the structure and planning of the curriculum should be set
by considering the acquisition of different competences (Appendix A, Figures A1 and A2) to shift the
“education to the movement” into the “education through the movement” [7–9]. The assessment of
motor competencies to be transmitted to the learners requires the teacher to be able to collect and
analyze the outcomes of the observed motor activities, and to detect all connections and relationships
involved. Previous examination, experience, evaluation, and attention on the motor activity to be
taught is therefore required, possibly by applying the methodology of the “wheel of evaluation”,
consisting of self-evaluation and reflexive procedures and starting from forms which define the key
features to teach, learn, and improve a task [10], and by experiencing cooperative learning [11].

A further issue to be considered is how task observation can be performed. Anyone perceives and
pays attention differently to what she/he considers to be relevant to better complete a task, further
interpreting in her/his own way what has been seen [12]. For this reason, the observation process
has to be thoroughly envisaged and mastered from the teacher, and tools to make as objective as
possible the observation and the evaluation of the learners’ skills should be set. In a previous study,
it was suggested that specialists (PE specialists) better approached teaching PE compared to generalists
(teachers of primary school) by Invernizzi, et al. [13]. Their competency in evaluating the motor
tasks possibly differed because of personal experience in physical activity, which has been previously
practiced in particular throughout the study course [14].

The teacher’s attitude in approaching and assessing the rolling abilities in young children served in
this study to compare specialists’ and generalists’ approaches while leading physical activity of primary
school children. Rolling abilities were selected, as rolls and rotations on the transverse axis are frequent
in gymnastics and in basic motor skills involved in improving fundamental motor skills (FMS), and are
also very useful in several other sports or everyday life [15,16]. In particular, forward or backward rolls
require (and likewise enhance) strength and agility, and further improve the use of sensory cues, which
makes gymnastics skills extremely advantageous to consolidate and improve balance and postural
control in children [17]. It is noteworthy that an improvement in FMS begins from the control of
movement stability and evolves in the development of movement mobility [18]. It has been claimed
that the control of movement stability is more species-typical (innate and more consistent across
humans). For this reason, a child can develop stability strategies without specific support [19]. In many
motor skills, the stability strategy makes the child “freeze” joint movement (to simplify the movement
control), limiting the capability and flexibility in responding to perturbations that challenge the correct
execution of the skill [20]. During a roll on the ground, which is a static-dynamic FMS that evolved
from crawling, the contact with the soil strengthens the self-perception and consciousness of the body
segments that otherwise are often hardly perceived [16]. A good dynamic balance acquired thanks to
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rolling proficiencies increases the child’s ability to participate in a variety of sports, further contributing
to developing skills, leading to lifelong physical activity, and acting as falling prevention [21,22].

Practice based only on non-structured free play during childhood is not enough to determine the
improvement of FMS [23]. Guiding the child through instructions and structured practice to improve
his ability and make him overpass the proficiency barrier is therefore paramount during childhood.
The education on rolling patterns should be set in childhood when children are most responsive to
FMS acquisition [24,25]. Postponing the learning of rolling patterns to adolescence may lead to less
effective results for the learners because of their different ways to cope with the fear and uncertainty of
the body’s control, especially in unusual rollovers and, more than likely, to a proficiency barrier that
occurs between the fundamental and transitional levels of motor skill development. Children who
reach high levels of competence above this proficiency barrier are more skilled than ones who have
delayed motor experiences, and they are more like to continue engaging in physical activity throughout
their lifespan [23,26]. Similarly, even postponing the learning of the rollover skills can be dangerous,
especially for overweight children who experience troubles in the biomechanical execution of rolls
because of their morphological features [27] or their limited muscular strength and ankle, hip, and back
flexibility that are required to appropriately complete a roll [28,29], possibly causing unsafe conditions
for the cervical spine [30].

Hence, learning forward and backward rolls in childhood appear to be suitable to enhance
the sensory-motor system and motor control, to prevent injuries, to overcome proficiency barriers,
and definitely to improve in particular the FMS and agility on the soil, promoting motor fitness [31] and
lifelong physical activity [32]. Rolling patterns and agility on the soil allow learning how to protect one’s
body during the ground impact, increasing the chance of avoiding or minimizing the effects of collisions
with the ground. Indeed, people practicing fighting sports such as judo rarely get injured, despite the
high number of falls that happen, possibly because of their great motor abilities, technical skills, and,
of course, proficiency in the rolling patterns acquired [33]. Nevertheless, the “Ukemi”, in which a rolling
on a transverse axis is executed by isolating the cervical zone, is one of judo’s fundamentals [34].

The design of this study has been based on the hypothesis that the learning process and the
“conceptual maps” coming from connections of multiple theoretical and practical experiences as
depicted in Figure A2 (Appendix A) may support the training of students in PE to better understand all
structural requirements of specific topics, such as rolling abilities, and to achieve the most adequate level
of comprehension and interpretation of the motor patterns to be applied in situational contexts [35,36].
Based on the self-determination theory applied to the teachers, learning and transferring teaching
competences to different contexts are fostered by the environment, intended as the cultural carrier and
vessel of human interactions, and by motivation as the source of will to activate and take actions [37,38].
Therefore, educational academic plans that use methodologies, such as practical experiences and
reflection on and by actions to enhance competence, autonomy, and relationships, are global experiences
that help to facilitate the integrated involvement of every domain of personality (motor, cognitive,
and social), and better contribute to training motivated, mindful, and competent professionals. Therefore,
through exploration of the reliability and responsiveness of an easy but accurate instrument to evaluate
the rolling abilities (i.e., agility on the soil) in young children, this study aimed to compare specialist
and generalist teachers during the application of the assessment tool in physical education classes.
We hypothesized that specialists, thanks to their practical background based on reflective teaching
styles, have full competencies to properly apply the instrument to assess and evaluate the performance
of learners, while generalists more scarcely manage physical activity and its evaluation, despite their
wide general knowledge in didactics for the specific age of the participants involved in the study.

2. Materials and Methods

The study was performed under the principles of the 1975 Declaration of Helsinki and was
approved by the local Ethical Committee (Nr. 34/18).
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After a full explanation of the purpose of the study, all participants or parents/legal tutors signed
a written informed consent before the study. They were allowed to withdraw from the study at any time.
The reliability of the instrument to evaluate the execution of forward and backward rolls (Information
Scale for Agility on the Soil, InfoSAS) and its suitability to be used by both generalist and specialist
professionals to evaluate forward and backward rolls was assessed in a first study, while a second study
involving two groups of young children served to confirm the responsiveness of the InfoSAS.

2.1. The Instrument InfoSAS

The instrument InfoSAS to evaluate the execution of forward and backward rolls was arranged by
two researchers in exercise sciences and sport. The InfoSAS considers seven fundamentals, attitudes,
and skills (CMB = location of the center of mass at the beginning of the roll; HA = hands; HE = head;
BA = back; OR = orientation while rolling; HL = hip/legs; and CME = location of the center of mass
at the end of the roll) that performers have to manage and successfully achieve while doing rolls
(Appendix B, Figures A3 and A4). The performance is scored as Y = 1 point (correct/present) or N = 0
points (failed/missing), the sum of which results in a final score ranging from 0 to 7. Two expert
gymnastic instructors approved the logic validity of the instrument and its appropriateness to detect,
consider, and discriminate all components of the rolling tasks, and they agreed it can be used to
carefully observe and evaluate the execution of the rolling tasks.

The reliability and responsiveness of the InfoSAS and its application by specialist and generalist
teachers is one of the goals of this study addressed at teachers’ education.

2.2. Study 1—Intra- and Inter-Rater Reliability of the InfoSAS

2.2.1. Participants of Study 1

Five specialists (PE teachers, SPE) and five generalists (teachers of primary school, GEN)
participated in this study. SPE were female students (age 23.8 ± 0.8 years) of the last year of
the Master’s degree program in Individual and Team Sport Science at the University of Milan. Inclusion
criteria were the possession of a Bachelor’s degree in Sport Sciences and no previous experience in PE
teaching in primary school. GEN were female teachers (age 42.0 ± 2.5 years) of the public primary
school. Inclusion criteria were a minimum of fifteen years of teaching experience and solid knowledge
in didactics, teaching, and evaluation, including PE. However, GEN had poorer individual experience
in PE than SPE, as their education programs spent a limited amount of time in practical experience
compared to the education programs followed by SPE, in which methodologies, productive practice,
laboratory involvements in specific training on motor control, and motor learning are integrated with
more specific knowledge and competencies in exercise science (Appendix A). All participants signed
informed consent prior to beginning the study.

2.2.2. Procedure of Study 1

Video recordings from 13 primary school children (age 6 ± 0.7 years, height 1.18 ± 0.06 m,
weight 22.7 ± 3.7 kg, BMI 16.2 ± 1.69 kg/m2) acting as models to make a data bank of rolling videos
served to investigate the intra- and inter-rater reliability of the InfoSAS and to define whether it can be
successfully used by both SPE and GEN.

The participants watched the video recordings of the children’s forward and backward rolls,
presented in a random order, and scored them by filling out the InfoSAS. In total, the procedure was
repeated three times in three different days to avoid any memory effect.

To better understand how SPE and GEN respectively applied the InfoSAS and in what ways they
eventually differed, anthropometrics (BMI) and some parameters defining the flexibility of the children
were measured and correlated to the scores assigned by SPE and GEN. Studies have pointed out that,
in early childhood, body composition and mobility significantly affect the acquisition of the FMS and,
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as a consequence, the overpassing of the proficiency barrier [39,40]. Therefore, sit and reach (S&R) and
deep squat (DS) tests were collected according to the procedures defined by the literature [41,42].

2.2.3. Statistical Analysis of Study 1

All of the statistical procedures were performed using SPSS (version 20.0 Chicago, IL, USA).
The Shapiro–Wilk test revealed that the assumption of normal distribution of each set of data used
was not met. To assess the intra-rater reliability for total scores of SPE and GEN, the non-parametric
Friedman test with Dunn’s post hoc was applied, whether or not multiple comparisons were necessary,
for both forward and backward roll. Similarly, the inter-rater reliability of the total scores was analyzed
by applying the Kruskal–Wallis test with Dunn’s post hoc test. Linear regression analysis with
Pearson’s coefficient was applied to analyze the correlations of SPE and GEN scores with children’s
anthropometrics and flexibility. Means of the raters’ evaluations were used. The alpha value was set at
a significance level of 0.05.

2.3. Study 2—Responsiveness of the InfoSAS

From study 1, the InfoSAS resulted in being fully reliable only if administered by SPE. Therefore,
we decided to complete the research with a second study to further investigate the responsiveness of the
InfoSAS to discriminate the forward and backward rolls in children of different skill levels or to discriminate
improvements resulting from a period of specific training in rolling. Therefore, three specialists from
study 1 were further involved in this second study: two with the role of raters and one as a teacher to
conduct the practice of the participants.

2.3.1. Participants of Study 2

Nineteen young children from a primary school (PRI; males: n = 10, females: n = 9; age 6 ± 1 years,
height 1.23 ± 0.04 m, weight 22.2 ± 4.0 kg, BMI 14.5 ± 1.70 kg/m2) and 12 female gymnasts from
a one-year preparatory course practicing gymnastics two days per week (GYM, age 6 ± 1 years, height
1.13 ± 0.06 m, weight 19.3 ± 2.3 kg, BMI 15.2 ± 1.60 kg/m2) participated in the study. Inclusion criteria
were the absence of pathologies or injuries of the locomotor system, no previous experience in
gymnastics for PRI, and more than one year of previous experience in gymnastics for GYM.

2.3.2. Procedure of Study 2

After a brief warm-up, a video of a skilled young competitive gymnast performing a forward and
backward roll was shown to the participants. They were asked to reproduce both tasks at their best on
a mat sized 1 × 2 × 0.05 m. Two cameras were placed on the front and on the side of the performer
at a distance of about 3 m from the mat to record the whole routine for being scored afterward by
the InfoSAS.

The video recordings were scored by the raters with the InfoSAS and served to accomplish the
first investigation, i.e., to assess whether the instrument is responsive to skill levels. Ratings were
performed in blind conditions, i.e., with the skill level of the participants unknown. Because of the
previous sport-specific experience, GYM was supposed to be already skilled in rolling, while it was
questionable that PRI had comparable abilities. Different scores between them were therefore expected.

Then, PRI attended specific training in rolling at the end of 10 consecutive lessons of physical
education at school. The 10-min sessions were led by the specialist (teacher) twice a week, and the
children were taught in rolls for a total of 100 min [43]. They underwent the testing protocol once
more, which was further scored by the raters to assess the responsiveness of the InfoSAS in detecting
changes induced by the brief period of training (post) compared to the status before being taught in
rolls (pre). To check the reliability of the rolling, PRI pre-performed three rolls. Since the reliability was
confirmed, we considered the best of the three measures to be compared to the scores of PRI-post and
GYM, who were tested in forward and backward rolls only once.
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2.3.3. Statistical Analysis of Study 2

The Shapiro–Wilk test was applied to test the assumption of normal distribution of each set of
data. As the assumption was not met, non-parametric statistics were applied. The reliability of total
scores (TS) of PRI and GYM in both forward and backward rolls was assessed by the Friedman test with
Dunn’s post hoc for multiple comparisons. To detect the effects of the teaching program on forward
and backward rolls, the best TS of PRI before treatment was compared with TS post-training with
the Wilcoxon test, whereas partial scores (i.e., the scores of each of the seven fundamentals, attitudes,
and skills—CMB, HA, HE, BA, OR, HL, and CME) were analyzed by applying the McNemar test.
To compare GYM to PRI pre- and PRI post-TS, the Mann–Whitney U-test was applied, and partial
scores were compared with the McNemar test. Further comparisons between GYM, PRI pre, and PRI
post forward and backward roll TS were performed by applying the Mann–Whitney test. The alpha
value for all performed analyses was set at 0.05.

3. Results

3.1. Results of Study 1 (Intra- and Inter-Rater Reliability of the InfoSAS)

The results of the intra-rater reliability are presented in Table 1. As SPE comparatively scored
in the repeated evaluations, the intra-rater reliability was confirmed in both forward and backward
rolling (p > 0.05), and the same was for GEN, but only in backward rolling (p > 0.05). Conversely,
the reliability of GEN in scoring the forward rolls was not confirmed because of the significant difference
found among evaluations (p < 0.05) despite the fact that post hoc multiple comparisons did not differ.

Table 1. Intra-rater reliability of the InfoSAS.

Rolling Score #1
(AU)

Score #2
(AU)

Score #3
(AU) p-Value Post Hoc

#1 vs. #2
Post Hoc
#2 vs. #3

Post Hoc
#1 vs. #3

SPE
Forward 3.3 ± 1.7 3.4 ± 2.2 3.7 ± 2.3 0.087
Backward 1.1 ± 1.5 1.1 ± 1.9 1.1 ± 2.1 0.926

GEN
Forward 5.1 ± 1.8 4.5 ± 2.4 5.4 ± 1.8 0.024 * 0.233 0.075 1.00
Backward 3.0 ± 2.6 2.9 ± 2.5 2.4 ± 2.4 0.157

Scores are expressed as mean ± SD. SPE = specialists; GEN = generalists. p-values refer to the Friedman non-
parametric test, with Dunn’s post hoc test for multiple comparisons. * = p < 0.05.

The inter-rater reliability of the InfoSAS (Table 2) was fully confirmed in SPE. In both forward and
backward rolling, all SPE evaluators scored similarly (p > 0.05). Differently than SPE, GEN exhibited
reliable scorings only in front rolling evaluations (p > 0.05), while backward rolling was differently
observed among them (p < 0.05). In particular, the post hoc comparisons revealed differences in scores
between raters #2 and 4, and between raters #3 and 4 (p < 0.05).

Table 2. Inter-rater reliability of the InfoSAS.

Rolling Rater #1 Rater #2 Rater #3 Rater #4 Rater #5 p Post Hoc

SPE
Forward 2.2 ± 1.7 2.2 ± 1.7 2.1 ± 2.3 2.1 ± 2.1 1.8 ± 1.9 0.908
Backward 0.5 ± 1.1 0.5 ± 1.1 0.6 ± 1.7 0.5 ± 1.7 0.6 ± 1.2 0.910

GEN
Forward 4.2 ± 2.8 2.1 ± 1.7 2.8 ± 2.5 3.5 ± 2.1 2.8 ± 2.2 0.206

Backward 1.7 ± 2.7 0.8 ± 1.4 0.8 ± 2.1 2.8 ± 1.9 1.5 ± 1.0 0.002 * #3 vs. #4: 0.0R04 *
#2 vs. #4: 0.0R26 *

Scores are expressed as mean ± SD. SPE = specialists; GEN = generalists. * = p < 0.05.

The scores of forward and backward rolling, as rated with InfoSAS application, did not correlate
(p > 0.05) with BMI nor with S&R in both SPE and GEN. Similarly, SPE and GEN scores of the forward
rolling did not correlate with DS (p > 0.05), which, on the contrary, correlated with SPE ratings of
backward rolling (R = 0.43, p < 0.05), and did not correlate with GEN ratings (p > 0.05).
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3.2. Results of Study 2 (Responsiveness of the InfoSAS)

Statistics confirmed the reliability of TS in both forward and backward roll (Forward roll PRI:
#1 = 3.5 ± 1.6 AU, #2 = 3.7 ± 1.5 AU, #3 = 3.6 ± 1.6 AU, p = 0.074; Forward roll GYM: #1 = 6.8 ± 0.4 AU,
#2 = 6.8 ± 0.6 AU, #3 = 6.7 ± 0.8, p = 0.223; Backward roll PRI: #1 = 2.3 ± 1.7 AU, #2 = 2.3 ± 1.5 AU,
#3 = 2.4 ± 1.6 AU, p = 0.368; Backward roll GYM; #1 = 4.5 ± 2.4 AU, #2 = 4.5 ± 2.5 AU, #3 = 4.5 ± 2.5 AU,
p = 1.000).

Table 3 synthesizes all comparisons that served to define the responsiveness of the InfoSAS in
detecting any difference between expertise levels or improvements after specific training. From TS
comparisons, GYM was confirmed to perform forward rolls better than both PRI pre and PRI post
(6.8 ± 0.4 vs. 3.7 ± 1.5, and 5.0 ± 1.6; points; p < 0.05), and backward rolling better than PRI pre
(4.5 ± 2.5 vs. 2.4 ± 1.6; points; p < 0.05). After training, PRI markedly increased TS in both forward and
backward rolling (3.7 ± 1.5 vs. 5.0 ± 1.6 points; 2.4 ± 1.6 vs. 4.0 ± 2.1, respectively; p < 0.05). PRI also
improved with training, and reached comparable results to GYM in backward rolling (4.0 ± 2.1 vs.
4.5 ± 2.5 points, p > 0.05).

Table 3. Comparisons between pre- and post-training and between PRI (primary school children) and
GYM (gymnasts).

Rolling % of Success of the Partial Scores (100% = 7 pts) Scores (pts)

CMB HA HE BA OR HL CME TS

Forward
PRI pre 94.7 94.7 94.7 36.8 31.6 10.5 5.3 3.7 ± 1.5
PRI post 100.0 100.0 94.7 73.7 68.4 36.8 21.1 5.0 ± 1.6
GYM 100.0 100.0 100.0 100.0 100.0 100.0 83.3 6.8 ± 0.4

Backward
PRI pre 94.7 73.7 21.1 15.8 10.5 15.8 5.3 2.4 ± 1.6
PRI post 100.0 89.5 47.4 57.9 52.6 47.4 5.3 4.0 ± 2.1
GYM 100.0 100.0 58.3 50.0 50.0 50.0 41.7 4.5 ± 2.5

Forward
PRI pre vs. PRI post 1.000 1.000 1.000 0.016 * 0.016 * 0.063 0.250 0.005 **
PRI pre vs. GYM 1.000 1.000 1.000 0.008 ** 0.004 ** 0.002 ** 0.012 * 0.003 **
PRI post vs. GYM 1.000 1.000 1.000 0.250 0.125 0.016 * 0.039 * 0.009 **

Backward
PRI pre vs. PRI post 1.000 0.250 0.063 0.008 ** 0.008 ** 0.031 * 1.000 0.001 **
PRI pre vs. GYM 1.000 0.125 0.219 0.125 0.125 0.125 0.063 0.016 *
PRI post vs. GYM 1.000 0.500 1.000 1.000 1.000 1.000 0.063 0.447

Scores are expressed as a % of success in the partial scores (100% = 7 pts) and as mean ± SD in the total scores
(TS). CMB = location of the center of mass at the beginning of the roll; HA = hands; HE = head; BA = back;
OR = orientation while rolling; HL = hips/legs; CME = location of the center of mass at the end of the roll. * = p < 0.05;
** = p < 0.01.

The partial scores analysis (Table 3, bottom half) highlighted whether, with training, some features
more than others contributed in making the difference between TS. To be noticed, BA and OR appeared
to be the main source of improvements in all rolling conditions (forward rolling: p = 0.016 and p = 0.016,
BA and OR, respectively; backward rolling: p = 0.008 and p = 0.008, BA and OR, respectively). HL
further contributed to backward rolling improvements (p = 0.031). Markedly, looking at the forward
rolling changes in the seven fundamentals, attitudes, and skills of PRI (which also reflect the changes
in scores due to the training effect), PRI pre differed from GYM in BA, OR, HL, and CME (p = 0.008,
0.004, 0.002, and 0.012, respectively), while PRI post almost reached GYM and only differed in HL and
CME (p = 0.016, and 0.039, respectively), which highlights and supports the positive effects the training
had on PRI.

Figure 1 shows the comparisons between the front and backward rolling TS for each condition.
The training seems to have been extremely beneficial to backward rolling, which scored similarly to
forward rolling in PRI post (Figure 1, Panel c; p > 0.05), whereas in both GYM and PRI pre, forward
rolling was more highly scored than the backward one (Figure 1, Panel a and b, respectively; p < 0.05).
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Figure 1. Comparisons between forward and backward rolling in GYM (a) PRI pre-training (b) and 
PRI post-training (c). PRI = primary school children; GYM = gymnasts. * = p < 0.05; ** = p < 0.01. 

4. Discussion 

This explorative study was designed to investigate the reliability and responsiveness of the 
instrument InfoSAS to evaluate the execution of the forward and backward roll (agility on the soil) 
in young children, and to further verify its suitability and application by specialist or generalist 
teachers by comparing their proficiency in assessing the rolling motor task. From the results of study 
1, the InfoSAS appeared to be reliable and therefore suitable to be administered only by specialists, 
hardly applicable by generalists. The second study, which was consequently carried out only with 
specialists’ support, confirmed that the InfoSAS was responsive in detecting differences due to 
expertise (gymnasts vs. beginners) or due to improvements resulting from specific training in rolling. 

The results of this study preliminarily suggest that: (i) the instrument is reliable and responsive 
to evaluate forward and backward rolling in children; (ii) being the instrument not reliable with 
generalists, it seems to require specific competence to be administered, and appears to be suitable 
only for specialists; and (iii) specialists and generalists highly differ in assessing the rolling abilities 
with the InfoSAS. 

4.1. Study 1 (Intra- and Inter-Rater Reliability of the InfoSAS) 

The intra-rater analysis (Table 1) confirmed that SPE was reliable in repeated observations, 
unlike GEN, which did not consistently rate the participants’ forward roll performances. Similarly, 
the inter-rater analysis highlighted that all SPE raters scored comparably, while GEN’s evaluations 
differed between them in judging the backward rolling. Altogether, the results support that GEN is 
not as reliable as SPE in InfoSAS application, which seems to be suitable for use only by SPE. 

Even if the InfoSAS thoroughly defines the procedure to evaluate the rolling performance, GEN 
hardly detected and realized all specifics of the motor tasks’ accomplishment, possibly because of the 
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Figure 1. Comparisons between forward and backward rolling in GYM (a) PRI pre-training (b) and
PRI post-training (c). PRI = primary school children; GYM = gymnasts. * = p < 0.05; ** = p < 0.01.

4. Discussion

This explorative study was designed to investigate the reliability and responsiveness of the
instrument InfoSAS to evaluate the execution of the forward and backward roll (agility on the soil)
in young children, and to further verify its suitability and application by specialist or generalist
teachers by comparing their proficiency in assessing the rolling motor task. From the results of study 1,
the InfoSAS appeared to be reliable and therefore suitable to be administered only by specialists, hardly
applicable by generalists. The second study, which was consequently carried out only with specialists’
support, confirmed that the InfoSAS was responsive in detecting differences due to expertise (gymnasts
vs. beginners) or due to improvements resulting from specific training in rolling.

The results of this study preliminarily suggest that: (i) the instrument is reliable and responsive
to evaluate forward and backward rolling in children; (ii) being the instrument not reliable with
generalists, it seems to require specific competence to be administered, and appears to be suitable only
for specialists; and (iii) specialists and generalists highly differ in assessing the rolling abilities with
the InfoSAS.

4.1. Study 1 (Intra- and Inter-Rater Reliability of the InfoSAS)

The intra-rater analysis (Table 1) confirmed that SPE was reliable in repeated observations, unlike
GEN, which did not consistently rate the participants’ forward roll performances. Similarly, the inter-rater
analysis highlighted that all SPE raters scored comparably, while GEN’s evaluations differed between
them in judging the backward rolling. Altogether, the results support that GEN is not as reliable as SPE in
InfoSAS application, which seems to be suitable for use only by SPE.

Even if the InfoSAS thoroughly defines the procedure to evaluate the rolling performance, GEN
hardly detected and realized all specifics of the motor tasks’ accomplishment, possibly because of the
reduced individual experience in physical activity compared to SPE. Differently, SPE was confirmed
to properly focus on all of the performers’ actions that are important to be observed and scored (and
managed while teaching). The literature reported frequent use of thinking shortcuts when the resources
to process information are limited, as in the case of generalist teachers without specific individual
practical experience [44]. Due to this phenomenon, individuals do not analytically and precisely
consider all given information, which can result in alterations and reasoning errors. Perception is
a constructive process whose results are filtered by interpretation, which is activated by the brain
and which depends on individual practice and personal emotional experiences [45,46]. Sport Science
graduates, thanks to the adequate education and corporal consciousness they practiced along with their
studies, have an “experiential track” representing perceptive and interpretative filtering of physical,
psycho-social, emotional, and experiential memories.

These memories from individual experiences are essential to expanding the conceptualization and
the interpretation of situational constraints (e.g., the evaluation of a motor task through the application of
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the InfoSAS, as in our case), distinguishing the daily professional activity of PE teachers [47–49]. Further
sources of knowledge, such as skills observation training by sheet support (i.e., laboratory experiences
included in the PE studies curricula), also enhance competence in objective evaluations according to the
conceptual category’s model [50–52].

Competence is the ability to correlate the “old to the new”, that is, to identify similarities between
actual and previously solved problems, which enlarges the collection of mental representations at the
disposal of competent experts to deal with specific situations in a wide range of resolutions and by most
effective actions [53]. Recognizing the movement patterns is the key point of problem-solving skills,
which allows categorizing new occurrences in classes of events already familiar [54]. Memories from
knowledge, skills, and perception–action processes by the emotional, executive, and social intelligences
allow the specialist to make decisions that are the result of a post-analytical synthesis of previous
experiences (Appendix A, Figure A2).

The learning process can be enhanced and promoted by widening and connecting physical, motor,
social, and cognitive experiences among them [55]. Through the practices of verbalization with peers
and teachers, and by applying specific tools such as “the evaluation wheel”, an inner reflection process
can be improved. Then, psychological constructs, such as attention, memory, abstract concepts, critical
thinking, and socio-emotional development can be built to create meanings and awareness [56] to better
understand and interpret physical literacy at any level [57]. Lived practice in gyms generates emotional
experiences that are the rudder that directs thinking and helps information recall of relevant issues to be
used to deal with problems [51].

Former learnings, attitudes, predispositions, and current contexts strongly affect the discernment
of reality and how it is interpreted [50,58]. Action reading never corresponds to objective evaluations,
rather, it depends on personal constructs coming from individual perceptions, emotions, and experiences.
Evidence from affective neuroscience connects body and mind in the emotional processes [58],
and evidence from social neuroscience empathetically connects the individuals, the teacher to the
learner in particular [51,59]. Specific features, such as analytical deepening, motor practice based on
reflexive approaches, and cooperative learning, characterize the great difference between specialists and
generalists [58,60] while leading PE classes in the primary school [13] and while properly observing,
interpreting, and conducting diagnostics and evaluations of the movements’ outputs, as in the case of
our study 1, which contemplated the rolling patterns.

Lastly, the higher ability of SPE in evaluating the rolling abilities compared to GEN is further
supported by the correlation that has been found in backward rolling between TS and DS, which was
retrieved only in SPE. Therefore, the evaluation of backward rolling given by SPE seems to be somehow
linked to DS. That can possibly be explained by ankle flexibility, which is particularly relevant in DS testing,
and whose observation while scoring the backward rolling requires a level of knowledge, competence,
and experience not familiar to and not possessed by GEN.

Indeed, the DS testing procedure allows measurement of the flexibility of the back, knee, and ankle.
These components have been confirmed to be fundamental to hold the right attitude while rolling.
In particular, ankle flexibility is important in the final phase of backward rolling, when the performer
has to return to the standing position from its lower point, having the hip and knees in their maximal
bending [61]. Contrary to front rolling, the ankle dorsiflexes in the final phase of backward rolling from
the extended position, and the correct execution of this rolling requires the performer to be more skilled
than needed on front rolling. At the same time, the observer (and rater) of the rolling outcome needs to
be particularly sensitive in reading and detecting the skills of this last part of execution, and in judging
their contribution to the success of the whole rolling action. Possibly because of their poorer individual
practical proficiency, GEN failed in this task-reading, while, thanks to individual previous experience,
SPE differentiated from GEN in the fine reading of ankle flexibility and its contribution to the task
required. As a consequence, TS might have reflected this sensitivity and consequently correlated to
DS as a measure of flexibility. The InfoSAS carefully describes all phases and features of the forward
and backward rolling, but is presumably sufficiently accurate and user friendly only for specialists to
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ensure good measurements and assessments of rolling abilities through an easy form [62]. This further
supports that the InfoSAS is reliable only when administered by SPE.

4.2. Study 2 (Responsiveness of the InfoSAS)

The responsiveness of the InfoSAS and its logic validity that make it applicable by SPE to detect
and discriminate the differences of rolling actions due to expertise or training effects were confirmed
based on the results from Study 2 (Table 2).

Concerning expertise, the young female gymnasts composing the GYM group had at least one year
of practice in gymnastics skills, while PRI were children attending the first grade of primary school
and had non-specific motor experience coming from different sports practice. The results from the use
of the InfoSAS by the specialists agree with the literature: gymnastics practice improved the skills
required to perform the rolling more than other motor activities [63]. In particular, in the forward
rolling, the gap between GYM and PRI appeared to be more evident in the central and final phases of
the rolling (Table 2).

This might depend on the specific expertise and practice of GYM in managing body control
throughout the whole action because of the specific features of the sport, and because of the need to
hold complete control until the end of the movement to be ready to continue in successive figures,
which results in better agility on the soil of GYM than PRI. The development of motor abilities is
age-related and not age-dependent [64]. In our case, GYM had previously practiced more structured
training in rolls than PRI, which lacked any specific guided practice and could not have developed
comparable levels of motor abilities by themselves. In the backward rolling, even if GYM was confirmed
to score better than PRI before the training period of rolling, they did not differ from PRI after training.
This seems to suggest that while GYM is more skilled than PRI, its limited practice (one year only)
diminished the differences post-training from the non-expert children and allowed PRI to approach
GYM in performing the backward rolling, a more complex skill than the forward roll. This agrees with
Brian et al. [23] and confirms that the transition from a rudimental skill level to an advanced one requires
more practice and makes the proficiency barrier a difficult goal to overcome without an adequate period
of specific and structured practice.

Concerning the training effects, the comparisons of pre- and post-training scores (Table 2) also
confirmed our hypothesis that the InfoSAS is suitable to detect improvements of rolling abilities
when non-experts are taught by specific activities, even if for a relatively short time and volume
(10 min in 10 consecutive lessons). In studies on falling ability, DelCastillo-Andres, et al. [43] and
Invernizzi, et al. [65] used comparable amounts of practice to train rolling participants from primary
and secondary school, respectively. Moreover, BA and OR fundamental skill scores highlight the higher
benefits resulting from training sessions in both forward and backward rolling. As BA and OR refer to
the back and the orientation administration, that is, the main phase on the soil while rolling, this also
suggests that the InfoSAS can be applied to return information about agility on the soil.

Finally, from the results (Figure 1, panels a and b), the forward rolling was confirmed to be easier
perform than the backward rolling in both GYM and PRI, and the InfoSAS did not fail in detecting that.
However, as PRI in the post-training scored comparably in both rolling directions, brief specific training
seems to be successful in reducing the abovementioned gap (Figure 1, panel c). Because of requirements
of accurate muscular activity, timing, and coordination, the backward roll has been reported to be quite
difficult to perform. Conversely, for the same reason, it is widely used by PE teachers to improve the
movement abilities of children [66]. The comparable results of forward and backward rolling after
training of PRI further imply some effects on learning from the age of the participants (six years),
which must be considered. According to Meijer and Roth [67], even depending on several factors that
produce a wide variability in learning and performing, the sensitive period to learn the skills for the
backward roll is set at five to six years of age, which was the same age as the participants of our study.
Differently, the skills required by forward rolling are acquired a bit earlier [68], which possibly explains
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why the scores of the forward roll are so high compared to those of the backward roll, and why the
improvements of the latter are superior to those of the forward roll.

4.3. Authentic Tasks and Competences

In the didactics, an instrument such as the InfoSAS can be defined as an authentic task [69].
Authentic tasks aim to replicate as far as possible the actual circumstances in which the performer
(in our case, the teachers) has to prove his knowledge and ability to apply the previously acquired
didactic skills to solve any challenge related to the assignment addressed (problem-solving in the
teaching process). Thanks to authentic tasks, the teacher engages autonomy and responsibility;
he activates to build his knowledge, to select and decide, and to be responsible for his actions and
subsequent implications on learners [70,71].

Biggs and Tang [72] pointed out the key points to be followed in academic education to maximize
the final result of the education process at the university. In particular, they highlighted how the
final results of the learning process have to be depicted as competencies to be acquired that embrace
combinations of cognitive and metacognitive abilities, knowledge and understanding, and interpersonal,
intellective, and practical attitudes.

Competence levels can be verified exclusively in situational conditions, such as in our studies
1 and 2. Indeed, competence is the ability to apply decision-making and properly operate and react to
the specific and actual conditions that occur.

Therefore, competence can be specifically assessed by means of reality tasks [69]. Morin [73] pointed out
the concept of education to the complexity, and how teaching should make transferable competences
to the social reality of which anyone is part, as well as how the methodology is particularly relevant to
this purpose. Experiential approaches are based on reflection, as in the specialists’ specific education,
and focus on making autonomy, competence, and relationships perfectly fit.

The differences between specialists’ and generalists’ outcomes, as resulting from our study, seem to
confirm some insights from the literature. Vygotskij [74] highlighted that the focus of the task (the teaching
process, in this case) should be set in a zone of proximal personal development in which the scenario
is not well-known, but can be properly addressed and managed given that any required cognitive
and operative tools (high specific competencies) are possessed already, as in the case of the specialists
of our study. As a result, practitioners taught by specialists exhibit higher levels of motor skills than
practitioners taught by generalists [75]. Generalists seem mainly to offer to the practitioners free play-based
activities, while specialists widely and specifically address the focus of the activities they propose on the
development of motor skills and abilities, being more competent and used to qualitatively observe and
conduct the practice than non-specialists [76]. Competent teachers merely enforce the promotion of motor
competencies and related assessments to stimulate health prevention, and active and healthy lifestyles of
practitioners by a properly oriented leading of physical activity.

5. Conclusions

Our preliminary results suggest that specialists and generalists highly differ in the assessment of
rolling abilities by applying the InfoSAS evaluation grid, possibly because of the different levels of
competence and individual practice they previously experienced along with their academic education.

The InfoSAS has been proved to be reliable and responsive in evaluating the rolling abilities of
children in primary school. The InfoSAS can be applied by specialists who have competence in sport
sciences and have previous experience of individual practice and teaching styles in physical activity,
while generalist teachers failed to satisfactorily apply this instrument of evaluation. The specialists
can apply this evaluating tool to properly and adequately judge the performances of the learners and
to discriminate the outcomes in rolling abilities depending on expertise or on the effects of training
the skills involved in rolling, even if lasting for a limited amount of time. The InfoSAS can also be
applied to focus on skills defining agility on the soil.
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Application and validation of the reliability and responsiveness of the InfoSAS with older children
are advisable, as well as investigations on the retention after training sessions and on the effects of specific
additional exercises to improve ankle flexibility. Further research should also be aimed at comparing
specialists and generalists in applying alternative tools to evaluate motor patterns other than rolling.
It must be said that a larger sample size could be useful to reach the normal distribution of the data and to
deepen and possibly confirm the results of the present exploring study. A further and not trivial limitation
of the present research is represented by the lack of a control group in study 2; the presence of a control
group could have been very useful to rule out that an improvement in the two experimental conditions
had been by chance.

From the results of our study, we can extend our assumptions to the needs of the teaching process
of physical activity, and we can conclude that PE in primary school should be necessarily guided by
competent professionals in sport sciences. In addition, this study exemplifies how the research itself might
serve to assess and review some specific targets of academic education in sports sciences. This process
can help institutions to find strengths or weaknesses of the curricula, to check whether their aims and
teaching styles adequately succeed in making proficient professionals not exclusively in knowledge but
in competences as well, and to make proficient specialists in assessing, judging, and managing the widest
spectrum of motor patterns and skills.
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Figure A2. Allegorical representation of the features of a proficient PE teacher: “The Tree of Competence”.
As in a tree, the main features of a proficient PE teacher are displayed: the skills of a competent
professional (the log of the tree) allow proper management of the tasks to be learned/trained and their
goals (the branches), thanks to the acquired competence to interpret/evaluate their outcomes (the top),
which is strengthened by individual experiences and consciousness (the roots).
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