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Abstract: The purpose of the study was to develop a comprehensive model that examines whether
motor abilities and socioemotional adjustment contribute to the academic achievement and social
functioning of students. Participants were 733 children, aged 6.04–13.72 years. Among them, 642 were
typically achieving children, and 91 were children with learning disorders (LD). Measurements were:
Children’s Sense of Coherence Scale, Children’s feelings of loneliness and social dissatisfaction, The
Social Skills Rating System, and The Test of Motor Impairment–Henderson Revision. Results showed
that LD explains all dependent variables in the model. According to this model, there is a valid reason
for the controversy that still exists between policy makers who focus on academic achievement and
early childhood educators who emphasize social skills and behavior.

Keywords: academic achievements; social functioning; learning disorders

1. Conceptual Model for Explaining Academic Achievements and Social Functioning
of Students with and without Learning Disorders

The Salutogenic model [1,2] assumes that throughout their lives, people move along
a health ease/dis-ease continuum. This model focuses on the factors affecting a person’s
movement toward the healthy end of the continuum, with individuals dynamically shaping
their lives through areas of competence and a sense of coherence [3,4]. In addition, the
Salutogenesis approach recognizes the existence of various factors that improve health.
Antonovsky [5] proposed the idea of Generalized Resistance Resources (GRRs), which can
be anything that helps with stressors, such as social support or a positive self-concept. This
is followed by the concept of a sense of coherence, where an individual feels confident
that his/her internal and external environment is predictable and that things will develop
in an expected manner. Hence, in the current study, we will briefly review the literature
concerning the proficiencies, skills, and abilities that have been hypothesized as being
GRRs (protective factors) and those that may act as risk factors to students’ academic
performance and social functioning. However, while extensive research was conducted
with one or a few variables at a time, we will try to use the findings of our study to
weave the related variables into one comprehensive model, which relies on the Salotogenic
model, and illustrate the factors accounting for variance in children’s academic and social
performance. Specifically, we will compare typically developing students with students
with learning disorders (LD).

The following are variables hypothesized to be GRRs that enhance students’ academic
achievement and social functioning in our proposed conceptual model.

The first variable was motor proficiency (MP), a global term used in this study to
describe the level of fine motor skills and ball skills. It was proven that motor proficiency
in fundamental motor skills during childhood is significantly important to social, cognitive,
physical, and emotional state and development, as well as to well-being [6–8]. From a
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movement and developmental perspective, childhood is a critical time for the development
of MP [9,10] and especially of fine motor skills, since these play a key role in many activities
of daily living such as self-care, feeding, and dressing [11], and they enable participation in
play, education, and social interaction [12]. In addition, MP enables children to successfully
participate in various structured and non-structured types of physical activity (PA) [10,13].

It is estimated that up to seven percent of all school children are diagnosed with Develop-
mental Coordination Disorder (DCD) [14]. The movements of children with DCD frequently
lead to performance difficulties in activities of daily living [14,15], academic achievement [14],
and physical games that typically developing (TD) children perform easily.

The second variable was social skills, which are considered important for childhood
development, especially due to their positive association with several indicators of adap-
tive functioning, such as satisfactory relationships with peers and adults [16,17], good
academic performance [18], positive social status among peers [19], and a lower frequency
of behavioral problems [20]. Prosocial behavior is also related to subjective well-being [21].
The relationship between social skills and academic achievements has been examined,
and it appears that children with low social skills or a small number of peer relationships
show more behavioral problems, emotional difficulties, and problems in learning, even
dropping out of school (e.g., [18]). Others [22,23] found that low academic achievement at
ages nine and ten predicted school failure experiences in adolescence, such as suspensions,
expulsions, and not graduating on time, as well as the likelihood of a major depressive
episode in young adulthood for girls.

Studies with LD children found that they are less popular and have a higher isolation
index compared with their peers, possessing fewer friendships [24,25] and presenting a
lower number of positive social behaviors [26]. Children with LD present problems in their
interpersonal relationships [27] since they employ destructive and ineffective strategies [28],
as well as misconduct in the classroom, showing an inability to cooperate and establish
positive relationships with their classmates [29].

The third variable chosen for inclusion in our comprehensive model is behavioral
skills, which were found to account for a substantial portion of children’s early academic
achievements [30]. In particular, early self-regulation has been identified as a key pre-
dictor of both current and later academic achievement [31]. However, little is known
about the mechanisms by which early self-regulation predicts young children’s emergent
academic achievement. One potential mechanism that was suggested is the child’s social
functioning [32].

As opposed to behavioral skills, behavioral problems in children have important
implications for their health and well-being [33]. Children with behavioral problems are
more likely to have poor academic performance, repeat a grade in school, face school
suspension or expulsion, and develop behavioral problems in adulthood, as well as being
less likely to engage in social activities outside of school [33]. Children with LD show
various types of behavioral problems, such as attention problems, hyperactive behavior,
and externalizing behavior, especially at younger ages [34]. In addition, they engage
in violent behavior at twice the rate of their peers without LD [35]. Concerning gender
differences, there is evidence that girls with LD may be more vulnerable to academic failure
compared with boys with LD [36].

We chose two constructs that represent socioemotional adjustment for inclusion in our
hypothesized model: loneliness and sense of coherence. What follows is a short description
of studies that report the linkage between these constructs and students’ success.

Loneliness—refers to the frustration experienced when individuals feel that their
basic need for relatedness is not met as expected [37]. Loneliness is one’s subjective
feeling of social isolation, regardless of one’s actual social status [38]. Most critical to
our study, loneliness has been considered to be a distressful emotional experience that
affects children’s quality of life, as well as a major developmental risk for their future
adjustment [38,39]. Moreover, compared with those who are not lonely, lonely children
have been found to display lower academic achievement [40].
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Sense of coherence (SOC)—is a global orientation of viewing life as manageable and
meaningful. It is a personal way of thinking, being, and doing, with confidence to use
and to re-use individual resources [4]. Children with high SOC feel in control of their
lives. When they face a stressful situation, they are able to select the strategy that seems
most appropriate for coping with the stressor. Studies have shown evidence for SOC as
early as in preschool children [41]. Those who were identified as at risk of developing
LD experienced a lower SOC, were less accepted by their peers, and were rated by their
teachers as demonstrating fewer competencies and more academic competence and social
interrelation difficulties [41].

The uniqueness of the current study is manifested by examining variables concerning
children’s socio-emotional functioning from their own perspectives and from homeroom
teachers’ perspectives. In addition, we included the children’s motor functioning with
the examined variables, considering that approximately 50% of the children with LD also
exhibit significant motor problems [42], which in turn significantly influence their health-
related quality of life [43]. Taking all the relevant constructs reviewed here into account
and finding a conceptual model that will explain the relationships among them, will pave
the way for education professionals, teachers, and school psychologists to develop adapted
intervention programs to increase students’ success.

Hence, the purpose of the current study was to develop a comprehensive model
that can explain the relationships among variables that contribute to children’s success,
especially in terms of academic achievements and social functioning. More specifically, a
model that examines whether motor abilities—specifically, fine motor skills, ball skills, and
socioemotional adjustment—feelings of loneliness, and a sense of coherence contribute to
academic achievement and social functioning of students with and without LD.

2. Method
Participants

The participants were 733 children, 359 boys and 374 girls, aged 6.04 to 13.72 years
(M = 8.82; SD = 1.54), attending general education classes (1st–5th grade) from two Israeli
public schools. Among them, 642 (6.87%) were typically achieving children, and 91 (12.4%)
were children with LD (46 boys, 45 girls). In accordance with the educational policy of
the Israel Ministry of Education, all 91 children in this group had undergone previous
psycho-educational evaluations that yielded an LD diagnosis based on the DSM-IV-TR [44].
The DSM-IV-TR criteria comprised: (a) substantially lower achievements (2+ standard
deviations below average) on standardized tests in reading, writing, and/or mathematics
than those expected for age, schooling, and level of intelligence; and (b) an average IQ level
ranging from 85 to 115. As confirmed by school counselors, the 91 children’s prior DSM-
based diagnosis of LD in reading, writing, and/or mathematics also underwent a validation
process by the schools’ psycho-educational team and by the national Ministry of Education
committee in order to verify the diagnosis based on full access to diagnostic evaluation
details, recommend appropriate remedial treatments, and authorize the appropriate level
and type of accommodations for everyday study.

3. Measures
3.1. Children’s Instruments

The four self-report measures for the children were used as follows:
(1) Children’s Sense of Coherence Scale [45]. This children’s self-report scale consists

of 16 items tapping into three dimensions of children’s sense of confidence in the world: (a)
sense of comprehensibility—feeling that one understands one’s environment, (b) sense of
manageability—feeling in control and confident that positive rewards are available, and (c)
sense of meaningfulness—motivation and interest in investing effort into different tasks.
The scale asked children to read the items and to rate how frequently they experienced the
feelings described in an item on a 4-point scale (1 = never, 4 = always). Antonovsky [5] rec-
ommended the computation of a single total score tapping into a global sense of coherence.
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In the current sample, the acceptable Cronbach alpha for the 16 items (α = 0.79) allowed us
to compute a total coherence score by summing up the 16 items. Higher scores reflected a
higher sense of coherence.

(2) Children’s feelings of loneliness and social dissatisfaction, which were assessed
using Asher and Wheeler’s [46] modification of a 24-item self-report questionnaire devel-
oped by Asher, Hymel, and Renshaw [47]. This questionnaire contains 16 items that focus
on feelings of loneliness and social dissatisfaction in school, as well as eight filler items.
The 16 primary items assessed four aspects of loneliness feelings: (a) children’s feelings
of loneliness, (b) children’s appraisal of their current peer relationships, (c) children’s
perceptions of the degree to which important relationship needs are being met, and (d)
children’s perceptions of their social competence. The children responded to each item on
a 5-point Likert scale. Total scores can range from 16 to 80, with higher scores indicating
greater loneliness and social dissatisfaction. Reliability of the 16 items in the present sample
ranged from α = 0.87 to α = 0.93.

3.2. Teachers’ Instrument

The Social Skills Rating System (SSRS) is a multi-rater social behavior scale standardized
from the results of over 4000 students from 19 states. The present study used the Hebrew
adaptation [48] of the elementary school SSRS-T form (the SSRS-T form). The SSRS-T is a
57-item rating scale designed to assess students’ social skills in three domains: (a) social
skills (30 items), (b) problem behaviors (18 items), and (c) academic competence (9 items).
Each SSRS-T domain took about 20 min for the teacher to complete.

(a) The 30-item measure of social skills consists of three subscales with 10 items in each, on
a 3-point frequency dimension (often true, sometimes true, and never true). The social
skill dimensions, as measured by factor-based subscales, were cooperation, assertion,
self-control, responsibility, and empathy. Cooperation includes behaviors such as
helping others, sharing materials, and complying with rules and directions. Assertion
includes initiating behaviors, such as asking others for information, introducing
oneself, and responding to the actions of others. Self-control includes behaviors that
emerge in conflict situations and non-conflict situations that require taking turns
and compromising. Responsibility includes behaviors that demonstrate the ability to
communicate with adults and regard for property or work.

(b) Problem behavior domains. Teachers rated specific student behaviors according to
how often they occurred (0 = never, 1 = sometimes, and 2 = very often). A total social
skills scale score was computed, with a range of 0–60.

(c) Academic achievement, which was measured by a rating scale that requires a teacher
to read nine questions. Four of the questions pertain directly to performance in read-
ing or math, while five questions concern the student’s overall academic performance,
motivation, parental encouragement, intellectual functioning, and classroom behavior.
In addition, The Academic Competence Scale on the SSRS-T requires teachers to
rate each student relative to other students from the lowest achievers to the highest
achievers (1 indicates that the student is performing in the lowest 10% of his or her
class, 2 indicates they are performing in the next lowest 20%, 3 indicates they are
functioning in the middle 40% of the class, 4 indicates they are performing in the next
highest 20% of the class, and 5 indicates that the student is performing in the highest
10% of the class). Standard scores (M = 100, SD = 15) for each scale are provided.

Higher total scores on the social skills scale indicate a more frequent exhibition of
desired or acceptable behaviors, whereas higher total scores on the problem behavior scale
suggest more frequent displays of undesirable or unacceptable behaviors at school. In the
current study we followed Ogden [49], who separated social skills from the entire SSRS
and conducted a factor analysis on that portion. In addition, the items in the academic
achievement part of the SSRS are measured on a different scale (five points) than the social
skills or the behavioral problems (three points). Therefore, we considered each subdomain
as a separate construct throughout this study. In the current study, the internal consistency
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estimates were 0.95 for social skills, 0.92 for problem behavior, and 0.96 for academic
competence. LD was considered as a categorical value (0 = without LD; 1 = with LD).

3.3. Motor Proficiency Instrument

The Test of Motor Impairment–Henderson Revision (TOMI) [50] was used to evaluate
motor function. The test is composed of four age bands that span the elementary school
years (5 to 14 years old). All four age bands were used in this study. The TOMI consists
of eight categories of motor functioning. (a) Manual dexterity (defined in our study as
fine motor skills): 1. speed and sureness of movement of each hand, 2. coordination of
both hands for performance of a single operation, and 3. hand-eye coordination using
the preferred hand. (b) Balance: 1. static balance-control and balance of the body while
immobile, 2. dynamic balance-control of the body in rapid movement, and 3. dynamic
balance-control and balance in slow movement. (c) Ball skills: 1. catching, 2. throwing.
For most of these items, two or three trials are allowed if the child fails to achieve the pass
criterion. After the assessment, the raw score of each item is converted into a scaled score
ranging from 0 to 2 (0 = pass, 1 = partial failure, and 2 = failure). A score of 1 indicates
that the child’s performance falls below the lowest 15%, while a score of 2 indicates a
definite problem [50]. Validity of the TOMI is reported in the test manual with reference to
empirical studies demonstrating agreement between children’s performances on the test
and assessments by teachers [50–52]. Further support of the construct validity of the TOMI
was established by Riggen, Ulrich, and Ozmun [53], who reported 88% agreement between
the TOM1 and the Bruininks-Oseretsky Test of Motor Proficiency-Short Form in identifying
children with a definite motor difficulty. Test–retest reliability in the current study was 0.75
with different testers.

4. Procedure

Before commencing the study, consent was obtained from The Israeli Ministry of
Education and parents, principals, and teachers. Then, the TOMI was individually ad-
ministered to each consenting child in the school gymnasium, during a time of almost
25 min, by 10 research assistants with B.A. and/or M.A. degrees, qualified in adapted
physical education with five or more years of teaching experience. All of the research
assistants had participated in a workshop that trained them to administer and score the
TOMI. Subsequently, they introduced the SSRS-T and its procedure to all the homeroom
teachers of the children who participated in the research. The teachers were provided with
instructions regarding administration protocol on an individual basis. Each teacher scored
30 to 35 children.

Then, the homeroom teachers completed the SSRS-T form for all the children. After a
short explanation and a few trial items, all children completed the “children’s feelings of
loneliness and social dissatisfaction” questionnaire. Completion of the questionnaire took
about 15 min.

5. Results
Model Description

To test our theoretical expectation, we built a path analysis model, which is a specific
case of structural equation modeling. The choice of calculated indicators or scales rather
than latent factors was the result of twofold reasoning. Firstly, indicators were either the
mean performance of a series of tests (the exogenous variables) or mean values across
known and valid survey instrument items. These instruments underwent preliminary
validation through a combination of exploratory and measurement analyses. Secondly, the
path analysis modeling choice reduced model complexity and ability to explain results,
especially with respect to academic performance—a direct observed measurement versus
behavioral scales—item means as outcomes.

Figure 1 illustrates the concept of this model.
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Figure 1. Students’ characteristics are exogenous to the model and are expected to have an effect on their behavior, which
in turn is expected to affect their performance. The model flows from personal attributes toward outcome performance
through behavior. In other words, the major argument of this model is that behavior may mediate the association between
characteristics and eventual performance. Note that this hypothesized flow has no time dimension, thus conclusions should
be expressed with caution. Path analyses require large samples. In this study, sample size exceeds 700 respondents, thus
providing power for empirical analysis.

A conceptual path analysis framework for hypothesis testing.
Empirical results are shown in Figure 2. The figure shows standardized coefficient

estimates, whereas the table shows these same estimates in their unstandardized form.
The empirical model expands on the conceptual model in re-measuring the following
characteristics: time-constrained fine motor skills tasks, time-unconstrained fine motor
skills tasks, graphomotor skills, and ball throwing and catching skills. In this model,
the final dependent variables are learning ability by means of academic achievements,
behavioral problems, and social functioning.

Figure 2 presents each variable as a box and a straight arrow from one box to another
for regression estimates. A double-headed arch represents a correlation between two boxes’
variables. Note that a variable may function both as a dependent and as an independent
variable with respect to its structural location.

High correlations were found between the final dependent variables. Behavioral
problems are negatively correlated with academic achievements and social functioning (r
= −0.41, p < 0.001; r = −0.70, p < 0.001, respectively). However, academic achievements
and socially functioning are positively correlated (r = 0.64, p < 0.001). For each dependent
variable, the percent variance explanation (R2) is provided. The difference between the
estimates presented in Figure 2 and in Table 1 is in standardization. Standardized estimates
vary between −1 and 1 and are comparable within each equation. Based on these values,
a sense of the contribution of each explanatory variable to the overall explanation of the
dependent variable can be evaluated. Only significant coefficients (p < 0.05) are added to
the figure, while all path coefficients are shown in the table. Girls show higher levels of
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social functioning and lower levels of behavioral problems compared with boys (b = 0.17, p
< 0.001; b = −0.20, p < 0.001, respectively). This pattern repeats for age as students grow
older (b = 0.10, p < 0.01; b = −0.06, p < 0.05).
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Table 1. Internal consistency and descriptive statistics for study measurements.

Number of Items Mean Score Standard Deviation Consistency
(Cronbach Alpha)

Motor Measures
Precision and Time 2 21.81 4.92 0.76
Precision No Time 1 28.96 15.08 -

Follow the Ball 1 1.7 2.13 -
Catching the Ball 1 8.12 2.11 -

Outcome Measures
Sense of Coherence 15 3.2 0.36 0.66

Loneliness 16 1.93 0.63 0.79
Academic

Achievements 8 3.82 0.99 0.96

Behavioral Problems 18 0.44 0.4 0.92
Social Functioning 30 1.39 0.41 0.95

Students with learning disorders show a lower coherence level and higher loneliness,
as well as lower social functioning and a higher level of problems (b = −0.09, p < 0.05;
b = 0.38, p < 0.001; b = −0.31, p < 0.001; b = 0.23, p < 0.001, respectively) and a lower level of
academic achievement (b = −1.27, p < 0.001). In other words, learning disorders explain all
dependent variables in this model. Fine motoric skills subject to a time constraint are found
to have a negative effect on social functioning and academic achievements (b = −0.01,
p < 0.01; b = −0.03, p < 0.01, respectively).
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Empirical results are shown in Table 2.

Table 2. Path model results—unstandardized coefficients.

Coherence Loneliness Academic
Achievements

Behavioral
Problems

Social
Functioning

Age −0.003 −0.08 0.10 ** −0.06 * −0.05
−0.03 −0.05 −0.03 −0.03 −0.07

Gender
−0.03 −0.08 0.17 *** −0.20 *** 0.02
−0.03 −0.05 −0.03 −0.03 −0.07

Learning Disorders −0.09 * 0.38 *** −0.31 *** 0.23 *** −1.27 ***
−0.04 −0.08 −0.04 −0.05 −0.11

Precision and Time
−0.002 0.01 −0.01 ** 0.01 −0.03 **
−0.003 −0.01 −0.004 −0.004 −0.01

Precision No Time
0.001 0.002 −0.001 −0.002 −0.003
−0.002 −0.003 −0.002 −0.001 −0.004

Follow the Ball
0.01 * −0.01 −0.02 * 0.01 −0.04 *
−0.01 −0.01 −0.01 −0.01 −0.02

Catching the Ball 0.001 −0.01 0.003 0.01 0.01
−0.01 −0.01 −0.01 −0.01 −0.02

Sense of Coherence
0.07 −0.11 * 0.17
−0.04 −0.05 −0.11

Loneliness
−0.11 *** 0.06 * −0.17 **
−0.03 −0.03 −0.06

R2 0.02 0.06 ** 0.23 *** 0.16 *** 0.27 ***
−0.01 −0.02 −0.03 −0.02 −0.03

* p < 0.05; ** p < 0.01; *** p < 0.001; Model fit indices: CFI = 1.00; TLI = 1.00; χ2 = 2.76, p = 0.43; RMSEA < 0.001.

Further indirect analyses were performed using the structural form of the model.
Table 3 shows three paths in which the effect of the independent variable on the dependent
variable may be explained indirectly through a mediator, in addition to the direct effect.
Specifically, the learning ability factor showed a positive direct effect on social functioning
and learning potential, yet these effects could also be explained indirectly by loneliness.
Similarly, the effect of learning disability on social functioning was found to have a media-
tion effect caused by loneliness. Like the first two, this indirect effect is only complementary
to the direct effect of learning disorders on social functioning.

Table 3. Indirect effects—unstandardized coefficients.

Independent Mediator
1

Dependent
Variable

Independent
→

Mediator1

Mediator→
Dependent

Independent
→

Dependent
Indirect 95% CI Total

LD Loneliness
Academic
achieve-
ments

0.38 ***
(0.08)

−0.11 ***
(0.03)

−0.31 ***
(0.04)

−0.04 **
(0.01)

[−0.07,
−0.02]

−0.36 ***
(0.04)

LD Loneliness Behavioral
problems

0.38 ***
(0.08)

0.06 *
(0.03)

0.23 ***
(0.05)

0.02
(0.01) [0.002, 0.04] 0.26 ***

(0.04)

LD Loneliness Social
functioning

0.38 ***
(0.08)

−0.17 **
(0.06)

−1.27 ***
(0.11)

−0.07 *
(0.03)

[−0.12,
−0.01]

−1.35 ***
(0.11)

* p < 0.05; ** p < 0.01; *** p < 0.001.

6. Discussion

This study presents a model that describes the relationships between motor proficiency,
behavioral skills, and social skills, mediated by loneliness and sense of coherence as
predecessors to academic success and social functioning, among students with LD and
typically developed students.

As hypothesized, behavioral problems had a negative relationship with academic
performance. These results are in line with previous studies which found that behavioral
and social skills account for a substantial portion of children’s early academic achieve-



Sustainability 2021, 13, 2559 9 of 13

ments [18,54]. Similarly, children who are not behaviorally proficient are at greater risk not
only of later behavioral problems but also of academic failure relative to their peers [55].

Concerning gender differences, there are a vast number of empirical studies that
have established that teachers perceive and act towards boys and girls in a different
manner. Different teachers’ expectations, including their stereotypes of boys and girls, are
shown in various areas of teaching, for example when asking students questions, when
punishing students for their misbehavior, and when assessing students’ outcomes [56].
Studies show that teachers tend to communicate less with boy students than with girl
students and perceive their communication with boys as a form of behavioral control.
Teachers usually praise, criticize, and correct boys more often than girls. Although teachers
usually punish boys more severely than girls for the same misbehavior, girls are more often
punished inappropriately when demonstrating behavior that is in the teachers’ opinion
more characteristic of boys [57].

Indeed, the current study’s expectations that males will exhibit higher behavioral
problem scores than females were confirmed. Thirty years of research in the school en-
vironment, and nothing has changed. The question of how to decrease the gap between
teachers’ knowledge and performance is still an important issue that should be addressed.

Fine motor skills and social functioning in our study can be explained by the fact that
fine visual motor skills require precision and hence involve self-regulatory functions that
indirectly influence academic achievement [58]. The fine motor skills subtest in our study
is composed of activities involving the manipulation of objects with an added component:
a time pressure (e.g., placing as many pegs on a board as possible in 10 s). McHale
and Cermak [59] found that children spend between 30% and 60% of their school day
performing fine motor tasks. Activities involving manipulation of writing implements such
as pencils require perhaps the most important skills regarding academic achievement, with
paper- and pencil-based activities making up as much as 85% of the time spent engaged
in fine motor tasks [11]. In handwriting, there is a trade-off between speed and legibility
(the “readability” of a person’s hand writing), which is heavily influenced by self-control.
The automatic production of alphabet letters is important in the early stages of learning to
write, and the child’s inability to acquire this automaticity will adversely affect their speed
of writing.

As for the differences between children with LD and typically developed children,
we found that children with LD reported lower levels of coherence and higher level of
loneliness than their typically developed peers. These results supported the findings of
earlier studies [26,38,41].

However, expected differences in motor performance between students with and
without LD were not found in the current study, even though they were in other studies [60].
We attribute this difference to the fact that in our study, we focused on a general relation
between motor performance and LD, without taking into account the fact that LD is a
heterogeneous condition that includes reading disorders, mathematical disorders, and/or
disorders of written expression [44]. According to Vuijk and colleagues [61], the relationship
between motor skills and LD may in fact vary depending on different areas of academic
performance (i.e., reading, spelling, and mathematics) and the kind of motor skill. If this is
indeed the case, it is suggested that future studies investigate the specific relations between
different subsets of gross motor skills (i.e., ball skills) and different domains of academic
performance (i.e., reading, spelling, and mathematics) in children with LD.

Lastly, we found that among the motor performance abilities that were tested in
the current study, only fine motor skills, subject to a time constraint and moderated by
loneliness and sense of coherence, had a negative effect on academic achievements and
social functioning. Since earlier studies reported similar results [62], we expected this trend
as well. Nevertheless, ball skills were not related to the academic achievements and social
functioning of our participants. We followed others who investigated the relationship
between gross motor abilities and academic achievements [63]. However, unlike others
who also examined balance [64] or locomotor fundamental motor skills such as running and
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jumping [63]), we specifically examined ball skills due to the fact that ball game activities
are prevalent among children [65].

Several limitations should be mentioned. First, the measurement of social skills and
problem behaviors used in the current study is based on the students’ homeroom teachers’
reports. Results may have been different if observational measures related to a child’s
social skills and problem behaviors had been utilized [66]. Homeroom teacher reports may
be able to capture both the child’s interactional patterns and the teacher’s perceptions of the
child [67], but these may be biased. Nevertheless, prior research in this area used the same
measure in the same context [68–70]. Therefore, we recommend that in addition to the
direct measures of behavioral problems and academic achievement, future research should
consider undertaking direct observation of the child’s social skills and problem behaviors.
Second, these measures were standardized 25 years ago. Current standards would indicate
that the test would be more appropriate within a 10-year time period. Third, the current
study involved a group of LD students who were treated as homogenous group. It is
possible that the results would have been different for the variables that were examined if
the heterogeneity of the LD sample had been considered in terms of the specific learning
disorders comprising the LD sample.

The uniqueness of the current study relies on the inclusion of motor components as
part of a model that explains academic achievement and social function. While earlier stud-
ies examined the relationships between various variables and academic achievements [41]
or social functioning [26,38], we weaved them all into one comprehensive model that
illustrated the relationships among the variables and the outcomes sought. The bigger
picture that the model gives us reflects the understanding that there is a valid reason for the
controversy that still exists concerning which dimensions of children’s development should
be emphasized. While policy makers focus on academic achievement, early childhood
educators emphasize social skills and behavior, which can be justified in their own right
because they both contribute to academic success [71].

In summary, our study proved that behavioral skills and social functioning are an-
tecedents of academic success from the first to the fifth grade of elementary school. Such
important data suggest that for some children interventions should begin as soon as they
start their first year of elementary school. Determining the relative contribution of each
variable to children’s academic achievement is important, as this can help identify the
skills on which early education programs should focus. School interventions should
include careful examination of different profiles of behavioral problems in terms of in-
ternal/external behavioral problems and their unique effect on academic performance
and social functioning. In addition, it is important for educators to identify student and
environmental characteristics that can be modified in school practice to promote better
academic performance.

7. Practical Implications

Given that appropriate behavioral skills are a protective behavior, developing early
identification programs and methods to enhance positive behavioral skills in school class-
rooms are essential. Moreover, since we found that students with LD are at higher risk than
their peers of developing socio-emotional problems, the application of socio-emotional
learning programs is suggested. Such programs encompass interventions for improving
socio-emotional skills, which, according to the Collaborative for Academic, Social and Emo-
tional Learning organization [15], as mentioned by Pereira and Marques-Pinto [72], cover
several domains: self-awareness, social awareness, self-management, relationship skills,
and responsible decision-making. Likewise, schools should empower children with low
academic achievements. It seems that applying an interdisciplinary intervention approach
implemented by professional staff, along with personal and academic support provided by
homeroom teachers, may be especially important for students with LD. Since homeroom
teachers have a great influence on students, in-service workshops should be required for
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developing awareness regarding their approach toward students in general and toward
students with LD in particular.

It is recommended that schools include fine motor skills subject to a time constraint
in the evaluation of children’s preparedness for school, as well as in the first years of
elementary school and at the beginning of each school year, in order to detect the children
at risk of low academic achievement and low social functioning.

A major concern that arose from the current study’s results is the issue of decreasing
the gap between teachers’ knowledge and their efforts to have the same attitude towards
boys’ and girls’ behavior and activities. If we want to increase gender equality, work-
shops should be integrated into teachers’ professional development and teacher education
programs so that this goal will be achieved at last.
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39. Stickley, A.; Koyanagi, A.; Koposov, R.; Blatný, M.; Hrdlička, M.; Schwab-Stone, M.; Ruchkin, V. Loneliness and its association

with psychological and somatic health problems among Czech, Russian and US adolescents. BMC Psychiatry 2016, 16, 128.
[CrossRef]

40. Naqshbandi, M.M.; Ainin, S.; Jaafar, N.I.; Shuib, N.L.M. To Facebook or to Face Book? An investigation of how academic
performance of different personalities is affected through the intervention of Facebook usage. Comput. Hum. Behav. 2017, 75,
167–176. [CrossRef]

41. Perazzo, M.F.; Gomes, M.C.; Neves, É.T.; Martins, C.C.; Paiva, S.M.; Granville-Garcia, A.F. Oral health-related quality of life and
sense of coherence regarding the use of dental services by preschool children. Int. J. Paediatr. Dent. 2017, 27, 334–343. [CrossRef]

42. Levi, U.; Einav, M.; Ziv, O.; Raskind, I.; Margalit, M. Academic expectations and actual achievements: The roles of hope and
effort. Eur. J. Psychol. Educ. 2014, 29, 367–386. [CrossRef]

43. Goulardins, J.B.; Rigoli, D.; Licari, M.; Piek, J.P.; Hasue, R.H.; Oosterlaan, J.; Oliveira, J.A. Attention deficit hyperactivity disorder
and developmental coordination disorder: Two separate disorders or do they share a common etiology. Behav. Brain Res. 2015,
292, 484–492. [CrossRef]

44. Karras, H.C.; Morin, D.N.; Gill, K.; Izadi-Najafabadi, S.; Zwicker, J.G. Health-related quality of life of children with developmental
coordination disorder. Res. Dev. Disabil. 2019, 84, 85–95. [CrossRef] [PubMed]

http://doi.org/10.3389/fpsyg.2020.00498
http://doi.org/10.1177/0020715211430373
http://doi.org/10.1590/S1413-85572007000200009
http://doi.org/10.1146/annurev.psych.60.110707.163642
http://doi.org/10.1016/j.jadohealth.2008.01.023
http://www.ncbi.nlm.nih.gov/pubmed/18639792
http://doi.org/10.1007/s10964-020-01199-w
http://doi.org/10.29329/ijpe.2020.241.9
http://doi.org/10.1023/A:1014701215315
http://www.ncbi.nlm.nih.gov/pubmed/12002394
http://doi.org/10.1177/00224669040380020501
http://doi.org/10.20849/jed.v4i1.704
http://doi.org/10.1037/0708-5591.49.2.89
http://doi.org/10.1111/j.1467-8624.2007.01019.x
http://doi.org/10.1037/0022-3514.78.1.136
http://doi.org/10.1111/j.1532-7795.2006.00500.x
http://doi.org/10.1177/0022219412439608
http://doi.org/10.1186/s12888-016-0829-2
http://doi.org/10.1016/j.chb.2017.05.012
http://doi.org/10.1111/ipd.12266
http://doi.org/10.1007/s10212-013-0203-4
http://doi.org/10.1016/j.bbr.2015.07.009
http://doi.org/10.1016/j.ridd.2018.05.012
http://www.ncbi.nlm.nih.gov/pubmed/29907374


Sustainability 2021, 13, 2559 13 of 13

45. American Psychiatric Association. DSM-IV TR. In Diagnostic and Statistical Manual of Mental Disorders, Text Revision; American
Psychiatric Association: Washington, DC, USA, 2000; Volume 75, pp. 78–85.

46. Margalit, M.; Efrati, M. Sense of coherence, companionship, and loneliness among children with learning disorders. In Proceedings
of the Annual Conference of the Society for Research in Child Development, Indianapolis, IN, USA, 23 March 1995.

47. Asher, S.R.; Wheeler, V.A. Children’s loneliness: A comparison of rejected and neglected peer status. J. Couns. Clin. Psychol. 1985,
53, 500–550. [CrossRef]

48. Asher, S.R.; Hymel, S.; Renshaw, R.D. Loneliness in children. Child Dev. 1984, 55, 1456–1464. [CrossRef]
49. Margalit, M. Social skill learning for students with learning disorders and students with behavior disorders. Educ. Psychol. 1995,

15, 445–457. [CrossRef]
50. Ogden, T. The validity of teacher ratings of adolescents’ social skills. Scand. J. Educ. Res. 2003, 47, 63–76. [CrossRef]
51. Stott, D.H.; Moyes, F.A.; Henderson, S.E. Test of Motor Impairment; National Foundation of Educational Research: Slough, UK,

1984.
52. Henderson, S.E.; Hall, D. Concomitants of clumsiness in young school children. Dev. Med. Child Neurol. 1982, 24, 448–460.

[CrossRef] [PubMed]
53. Lam, Y.Y. Three Views of Motor Performance in ESN(M) Boys. Master’s Thesis, Institute of Education, University of London,

London, UK, 1982.
54. Riggen, K.J.; Ulrich, D.A.; & Ozmun, J.C. Reliability and concurrent validity of the Test of Motor Impairment-Henderson Revision.

Adapt. Phys. Act. Q. 1990, 7, 249–258. [CrossRef]
55. Hindman, A.H.; Skibbe, L.E.; Miller, A.; Zimmerman, M. Ecological contexts and early learning: Contributions of child, family,

and classroom factors during head start, to literacy and mathematics growth through first grade. Early Child. Res. Q. 2010, 25,
235–250. [CrossRef]

56. Raver, C.C.; Knitze, J. Promoting the emotional well-being of children and families. Policy Pap. 2002, 3, 1–24.
57. Klein, S.; Ortman, P.; Friedman, B. What is the field of gender equity in education? Questions & answers. In Defining and

Redefining Gender Equity in Education; Koch, J., Irby, B., Eds.; Infoage: Greenwich, CT, USA, 2002; pp. 2–23.
58. Reynolds, W.M.; Miller, G.E.; Weiner, I.B. (Eds.) Handbook of Psychology: Educational Psychology; John Wiley & Sons: New York, NY,

USA, 2003; Volume 7.
59. McClelland, M.M.; Morrison, F.J.; Holmes, D.L. Children at risk for early academic problems: The role of learning-related social

skills. Early Child. Res. Q. 2000, 15, 307–329. [CrossRef]
60. McHale, K.; Cermak, S.A. Fine motor activities in elementary school: Preliminary findings and provisional implications for

children with fine motor problems. Am. J. Occup. Ther. 1992, 46, 898–903. [CrossRef]
61. Woodard, R.L.; Surburg, P.R. The performance of fundamental movement skills by elementary school children with learning

disorders. Phys. Educ. 2001, 58, 198–206.
62. Vuijk, P.J.; Hartman, E.; Mombarg, R.; Scherder, E.J.A.; Visscher, C. Associations between the academic and motor performance in

a heterogeneous sample of children with learning disorders. J. Learn. Disord. 2011, 44, 276–282. [CrossRef]
63. Carlson, A.G.; Rowe, E.; Curby, T.W. Disentangling fine motor skills’ relations to academic achievement: The relative contributions

of visual-spatial integration and visual-motor coordination. J. Genet. Psychol. 2013, 174, 514–533. [CrossRef]
64. Westendorp, M.; Hartman, E.; Houwen, S.; Smith, J.; Visscher, C. The relationship between gross motor skills and academic

achievement in children with learning disorders. Res. Dev. Disabil. 2011, 32, 2773–2779. [CrossRef] [PubMed]
65. McPhillips, M.; Sheehy, N. Prevalence of persistent primary reflexes and motor problems in children with reading difficulties.

Dyslexia 2004, 10, 316–338. [CrossRef]
66. Tannehill, D.; MacPhail, A.; Walsh, J.; Woods, C. What young people say about physical activity: The Children’s Sport Participation

and Physical Activity (CSPPA) study. Sport Educ. Soc. 2015, 20, 442–462. [CrossRef]
67. Denham, S.A.; Bassett, H.H.; Thayer, S.K.; Mincic, M.S.; Sirotkin, Y.S.; Zinsser, K. Observing preschoolers’ social-emotional

behavior: Structure, foundations, and prediction of early school success. J. Genet. Psychol. 2012, 173, 246–278. [CrossRef]
[PubMed]

68. Carr, M.; Kurtz, B.E. Teachers’ perceptions of their students’ metacognition, attributions, and self-concept. Br. J. Educ. Psychol.
1991, 61, 197–206. [CrossRef]

69. Sektnan, M.; McClelland, M.M.; Acock, A.; Morrison, F.J. Relations between early family risk, children’s behavioral regulation,
and academic achievement. Early Child. Res. Q. 2010, 25, 464–479. [CrossRef] [PubMed]

70. Smith, L.E.; Borkowski, J.G.; Whitman, T.L. From reading readiness to reading competence: The role of self-regulation in at-risk
children. Sci. Stud. Read. 2008, 12, 131–152. [CrossRef]

71. Stipek, D. No child left behind comes to preschool. Elem. Sch. J. 2006, 106, 455–466. [CrossRef]
72. Pereira, N.S.; Marques-Pinto, A. Including educational dance in an after-school socio-emotional learning program significantly

improves pupils’ self-management and relationship skills? A quasi experimental study. Arts Psychother. 2017, 53, 36–43. [CrossRef]

http://doi.org/10.1037/0022-006X.53.4.500
http://doi.org/10.2307/1130015
http://doi.org/10.1080/0144341950150407
http://doi.org/10.1080/00313830308605
http://doi.org/10.1111/j.1469-8749.1982.tb13649.x
http://www.ncbi.nlm.nih.gov/pubmed/7117703
http://doi.org/10.1123/apaq.7.3.249
http://doi.org/10.1016/j.ecresq.2009.11.003
http://doi.org/10.1016/S0885-2006(00)00069-7
http://doi.org/10.5014/ajot.46.10.898
http://doi.org/10.1177/0022219410378446
http://doi.org/10.1080/00221325.2012.717122
http://doi.org/10.1016/j.ridd.2011.05.032
http://www.ncbi.nlm.nih.gov/pubmed/21700421
http://doi.org/10.1002/dys.282
http://doi.org/10.1080/13573322.2013.784863
http://doi.org/10.1080/00221325.2011.597457
http://www.ncbi.nlm.nih.gov/pubmed/22919891
http://doi.org/10.1111/j.2044-8279.1991.tb00975.x
http://doi.org/10.1016/j.ecresq.2010.02.005
http://www.ncbi.nlm.nih.gov/pubmed/20953343
http://doi.org/10.1080/10888430801917167
http://doi.org/10.1086/505440
http://doi.org/10.1016/j.aip.2017.01.004

	Conceptual Model for Explaining Academic Achievements and Social Functioning of Students with and without Learning Disorders 
	Method 
	Measures 
	Children’s Instruments 
	Teachers’ Instrument 
	Motor Proficiency Instrument 

	Procedure 
	Results 
	Discussion 
	Practical Implications 
	References

