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ABSTRACT

Lifelong engagement in physical activity (PA) may be increased and secured by achieving
a sufficient level of physical literacy (PL) during childhood. The aim of this study is to
assess if the level of physical activity (PL Domain 1), fitness (PL Domain 2), motivation
and confidence (PL Domain 3), knowledge and understanding (PL Domain 4) of primary
schoolchildren is sufficient. In addition, to investigate whether physical literacy of the 3%
grade students differ in relation to Physical Education (PE) being taught by their respective
General teacher. For this purpose 9-10 year old students of four different classes of the
same cohort (n = 93) of one of the school in second biggest city of Lithuania were recruited.
The findings of this cross-sectional pilot study indicates that PA and physical competence
for most of participants were of average or higher level, however, majority of them have
not yet reached an acceptable level in such PL domains as Motivation & Confidence and
Knowledge & Understanding. Significant differences (p < 0.05) comparing by class were
found in Knowledge & Understanding, and in physical fitness domains. We may conclude
that lower motivation, confidence and knowledge in PE determines lower physical literacy
of primary schoolchildren. Furthermore, differences revealed in such PL domains as
knowledge and understanding as well as physical fitness with regard to the different class
and their respective general teacher may indicate the importance of the educator’s role and
implemented PE curriculum for attaining the sufficient level of physical literacy of primary
schoolchildren.

Keywords: children, healthy lifestyle behaviour, physical activity, physical education, physical
literacy.

Introduction

Physical literacy (PL) is a concept that has been growing very fast and
recently gained a momentum in many different countries (Spengler, Cohen,
2015). It has been proposed as a foundation for the development of skills,
knowledge, and attitudes that are essential for lifelong participation in
physically active lifestyle (Whitehead, 2013). Supporting physical literacy
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in the growing years is crucially important considering the rising levels
of physical inactivity (Reilly et al., 2004) and the prevalence of obesity
(Ogden et al., 2016) among children. The main goal of PL to increase life-
long engagement in physically active behaviors is very appealing know-
ing how critical the movement and exercising is for children’s health and
well-being (Poitras et al., 2016).

Physically literate persons should be motivated and confident to take
part in various forms of physical activity, have physical competence,
knowledge, and understanding of the importance of maintaining physical
activity throughout the lifetime (Whitehead, 2013). Research showed that
physical activity helps to increase some health benefits such as reducing
the risk of cardiovascular disease, diabetes, and cancer (Warburton et al.,
2006). Accordingly, the promotion of physical literacy could help to
increase physical activity in children which could help to develop some
health benefits (Gately, 2010) and even increase academic performance
(Guo et al., 2012). The fundaments about the importance of physical activ-
ity to lifelong health and well-being should be developed during school
years (Whitehead, 2013). That is why education is very essential for physi-
cal literacy development (Hyndman, Pill, 2018). This makes it particularly
important to clarify the meaning of physical literacy, ways of developing it
and the likely consequences of promoting it.

In primary school, the main competences and attitudes are achieved
and formed: a child who has mastered the fundamental movement skills
has a higher chance of becoming physically literate and having a long last-
ing interest in a physically active lifestyle (Whitehead, 2013). As they pro-
gress during this stage there should be an increase in discussions towards
the importance and the benefits of physical activity for the body. A lot of
responsibilities during this stage of physical literacy development fall onto
Physical Education (PE) teacher’s shoulders, however parents, family and
peers play an important role as well (Whitehead, 2013). Physical Education
helps to develop physical competences making children move effectively,
efficiently, and safely (Roetert, Jefferies, 2014). However, the main out-
come of PE should be the focus on physical literacy — an essential basis
for overall child development — and not merely on physical competencies.
A complex of variables such as physical competence, daily behavior, moti-
vation and confidence, knowledge and understanding constitute physical
literacy which should serve as a goal for PE in helping to build a strong
foundation for a child to participate in physical activity and stay healthy
over the lifespan (Sum et al., 2016). Since physical activity behaviors are
being established in early years (Edwards et al., 2018), the lifelong engage-
ment in PA may be increased and secured by achieving a sufficient level of
physical literacy in childhood.
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The aim of this study was to assess if the level of physical activity (PL
Domain 1), health-related physical fitness (PL Domain 2), motivation and
confidence (PL Domain 3), knowledge and understanding (PL Domain 4)
of primary schoolchildren is sufficient. In addition, to investigate whether
physical literacy of the 3rd grade students differ in relation to PE being
taught by their respective general teacher.

Methodology

In total, ninety three 9-10 year old students of four different classes
of the same 3™ grade cohort of one of the school in second biggest city
of Lithuania were recruited: Class A (n = 24), Class B (n = 24), Class C
(n = 23), and Class D (n = 22). They had two weekly PE lessons regularly,
taught by their respective General teachers, sharing the same sport facili-
ties and equipment. According to Canadian Association of Physical Literacy
(CAPL) Manual (Healthy Active Living and Obesity Research Group, 2013).
Canadian Assessment for Physical Literacy: Manual for test administration.
Ottawa: Children’s Hospital of Eastern Ontario Research Institute., the four
domains of schoolchildren physical literacy are to be estimated: (1) Daily
Behaviour Domain, (2) Physical Competence Domain, (3) Knowledge &
Understanding Domain, and (4) Motivation & Confidence Domain (Healthy
Active Living & Obesity Research Group, 2013). Few modifications were
applied to the original CAPL Protocol due to inability to follow it precisely
(details provided in subsequent chapters). All measurements and surveys
were conducted by the same Principal Investigator and completed in
November 2019.

Daily Behaviour Domain

For Daily Behaviour Domain investigation, the data on an average
daily steps, self-reported sedentary time, and self-reported number of days
a week a child engages in moderate to vigorous PA (MVPA) is to be exam-
ined, constituting 32 points of the total 100 points of PL score (Longmuir
et al., 2015). In this study, the Netherland Physical Activity Questionnaire
(NPAQ) was used to assess what activities children prefer to do in their
free time (Janz et al., 2005). The questionnaire is to be filled by a parent
or legal guardian. It includes seven statements that help to evaluate chil-
dren leisure time preferences and every day activity choices rather than
intensity, duration or frequency of PA (PL Domain 1). The NPAQ score may
range from 7 (low physical activity) to 35 (high physical activity).
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Physical Competence Domain

According to CAPL (Longmuir et al., 2015), the Physical Competence
Domain is evaluated by following tests and measurements: PACER shuttle
run, overall obstacle course, grip strength, plank, Body Mass Index (BMI)
percentile, waist circumference, and sit & reach (the results of which con-
stitute another 32 points of PL score). However, for this study Physical
Fitness Test Battery for Children (Fjgrtoft et al., 2011) was used to eval-
uate health-related physical fitness (PL Domain 2). The methodology is
easy to apply because the tests do not require additional hardware and are
easy to administer. It helps to measure not the separate elements but the
overall physical competence of children which gives a holistic view of the
problem. The tests measured explosive power, arms and leg muscle power,
cardiovascular endurance capacity and coordination of children. Every par-
ticipant had to perform five tests related to their daily motor activities such
as jumping, running and throwing, i. e. standing broad jump, jumping 7m
distance on one and two legs, 1 kg medicine ball push and 6 min endur-
ance run. To exam whether physical competence results of boys and girls
met minimal, average or maximal level, the Reference scales of Lithuanian
schoolchildren (Cesnaitiené et al., 2016) were advised. In addition, body
height (cm) and body mass (kg) were assessed to calculate BMI (kg/m?).
Children were dressed in light clothing and wearing no shoes. Height was
measured to the nearest 0.1 cm using a Stadiometer (SECA 213) in a stand-
ing position with shoulders relaxed, facing forward with head and back
facing the wall while body mass was measured to the nearest 0.05 kg using
a regular weight measuring scales.

Motivation and Confidence Domain

The Motivation and Confidence domain was assessed using the
Children’s Self-Perception of Adequacy in and Predilection for Physical
Activity (CSAPPA) Scale (Healthy Active Living & Obesity Research group,
2013). It was used to measure children’s perception of their abilities to per-
form physical activities successfully and their predilection towards partici-
pation in physical activities. Also, questions asking about the “reasons to be
physically active” and “reasons not to be physically active” were combined
to create a perceived benefit to barrier ratio towards physical activity.
Question No. 4 was related to their activity levels compared to peers and
question No. 5 assessed children’s skills level compared to peers. The whole
Motivation and Confidence domain score (range -1.5 to 18 points) was
comprised from CSAPPA adequacy score (range 1.5 to 6 points), CSAPPA
predilection score (range 1.5 to 6 points), benefits to barrier ratio (range
—-4.7 to 4 points), question No. 4 (range 0.1 to 1 points) and No. 5 (range
0.1 to 1 points). Validity for this CAPL assessment protocol was established
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through the Delphi process (Francis et al., 2016). The score from the
Motivation and Confidence domain (PL Domain 3) was calculated (max. 18
points of the total 100 points of PL score) and assigned to one of the four
categories: Beginning, Progressing, Achieving and Excelling (Francis et al.,
2016).

Knowledge and Understanding Domain

To measure what knowledge and understanding children have in physi-
cal and health education (PL Domain 4) a self-reported questionnaire with
14 questions was used (the CAPL manual for test administration estab-
lished by the Healthy Active Living and Obesity Research group, 2013). For
example, children were asked to indicate the maximum amount of screen
time that is recommended for their age group and to select the correct
definition for terms within the health curriculum (e. g. cardiorespiratory
fitness, muscular strength or endurance). Also, their perceptions towards
health and the usage of safety gear during different activities. Validity for
this CAPL assessment protocol was established through the Delphi process
(Francis et al., 2016). The score from the Knowledge and Understanding
domain was calculated (collecting another max. 18 points of the total 100
points of PL score) and assigned to one of the four categories: Beginning,
Progressing, Achieving and Excelling (Francis et al., 2016).

Statistical analysis

The conducted information was processed using mathematical-statis-
tical methods. These analyses were undertaken with SPSS 22.0 version.
Descriptive statistics including mean and standard deviation (*SD) were
used. Normality of parameters was controlled by one-sample Kolmogorov-
Smirnov test (p > 0.05). Data normality distribution was determined using
skewness and kurtosis. The assumption of homogeneity of variances was
tested through Levene’s test and has been met. The variances were equal.
To compare variables by physical literacy stages (Beginning, Progressing,
Achieving, Excelling), gender and class (General Teacher) the one-way
ANOVA was used and Tukey post hoc tests were used to indicate which
groups are different from each other. The significance level was set at
p < 0.05.

Results

The anthropometric and physical activity characteristics of primary
school children are presented in Table 1. The significant difference between
boys and girls was obtained in their body height, i. e. boys were taller com-
pared to girls (141.3 * 7.3 vs. 137.4 * 6.4 cm, respectively; p < 0.05).
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According to the World Health Organization (WHO) recommendations
(2007) for children aged 5 to 19 years old, the BMI (kg/m?) results of the
participants (PL Domain 2) were of normal level (18.8 = 4.7 and 17.9 *
3.1 of boys and girls, respectively). The mean score of leisure time physical
activity (PL Domain 1) of primary school children was 25.6 + 4.7 points (of
max. 35), and no significant differences by gender were found. (Table 1).

Table 1. Participants’ anthropometric characteristics and physical activity data
(presented as mean * SD)

Boys Girls Total

(n = 59) (n = 33) (n = 92)
Anthropometric characteristics
Height (cm) 141.3 + 7.3 137.4 + 6.4* 139.9 = 7.2
Weight (kg) 38.1 £ 12.2 339 £ 7.6 36.6 =+ 10.8
BMI (kg/m?) 18.8 + 4.7 17.9 = 3.1 18.5 + 4.2
Physical activity

(n = 53) (n = 32) (n = 85)
NPAQ score (points) 26.3 = 4.6 24.6 = 4.8 25.6 = 4.7

NOTE: BMI - body mass index; NPAQ - the Netherland Physical Activity
Questionnaire

The findings of physical competence for most of primary schoolchil-
dren were of average or higher level according to the Lithuanian primary
schoolchildren reference scale (Table 2). In leg muscle power, arm muscle
strength and cardiovascular endurance the results were of average level,
and in explosive power it was meeting a minimum level of physical fitness,
only.

Table 2. Primary schoolchildren health-related physical fitness (PL Domain 2):
levels according to Lithuanian primary schoolchildren reference scales

Physical fitness Test Total Physical
component (n = 86) fitness level
Explosive power Broad jump (cm) 126.2 + 21.6 |Minimum
Leg muscle power, Jumping 7m distance |3.2 * 0.7 Average
coordination on one leg (s)

Jumping 7m distance |3.4 * 0.6
on two legs (s)

Arms muscle strength Medicine ball push (m) | 4.6 + 1.1 Average

Cardiovascular endurance |6 min run (m) 881.2 + 153.7 | Average




M. Sirkaité, R. Gruodyté-Raciené. Physical Education Role in Lithuanian Primary .. 1069

The results from the Canadian Assessment of Physical Literacy Motivation
and Confidence score indicate that participants were only at the begin-
ning and progressing stage (28.9% and 71.1%, respectively). Similarly, the
majority of the respondents have not yet reached an acceptable level of
physical literacy in Knowledge & Understanding domain: 6.6% and 53.8%
of participants were only at beginning and progressing stage, respectively;
although 29.7% have reached an adequate level, and 9.9% even the highest
level of physical literacy (see Table 3).

Table 3. The evaluation of primary schoolchildren (n = 91) Motivation &
Confidence and Knowledge & Understanding domains: distribution
by scores assigned to a respective interpretation category by
Canadian Assessment of Physical Literacy (CAPL) protocol
(Francis et al., 2016)

PL category | Beginning |Progressing | Achieving |Excelling
CAPL domain (n, %) (n, %) (n, %) (n, %)
Motivation and Confidence |27 (29.7%) |64 (70.3%) |- -
(PL Domain 3)
Knowledge and 6 (6.6%) 49 (53.8%) (27 (29.7 %) |9 (9.9%)
Understanding
(PL Domain 4)

Note: PL - physical literacy; CAPL - the Canadian Assessment of Physical Literacy

Comparing the physical literacy of primary schoolchildren results in
four different domains by a class (their respective General Teacher), the
significant differences (p < 0.05) were found in two of the PL Domains,
i. e. Physical Competence (PL Domain 2) and Knowledge & Understanding
(PL Domain 4) (Table 4). The measurements of the overall physical com-
petence of children revealed several significant differences and problematic
issues among the four classes, particularly in leg muscle strength and cardi-
orespiratory endurance (lowest results in class B) and arm muscle strength
(Iowest results in class D). The score in knowledge and understanding of
boys and girls in class A was the highest of all groups, and significantly dif-
fered compared to their counterparts in classes B and C (11.68 + 2.06 vs.
9.57 * 2.64 and 9.71 = 1.95 points, respectively). Other PL. Domains such
as daily behaviour (physical activity) and motivation and confidence were
not signifficantly different with respect to the class (General Teacher).
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Table 4. Physical literacy of primary schoolchildren comparing by Class/
General teacher (mean + SD)

PL domain Class A Class B Class Class D

(n =24 (n =24 (n = 23) (n = 22)
Daily Behaviour
Physical 25.32 + 416 [26.05 = 4.45 |25.9 + 4.61 25.25 + 5.78

activity level
(NPAQ score/

points)

Physical Competence

Broad jump 128.87 = 124.58 = 128.21 = 123.30 =
(cm) 20.79 26.99 19.87 17.48

Jumping 7m 3.03 £ 0.35 3.50 + 1.09 3.08 + 0.49 2.95 + 0.69
distance on one
leg (s)
Jumping 7m 3.45 £ 0.35 3.72 £ 0.61 3.06
distance on two
legs (s)

Medicine ball |4.89 + 1.24 4.82 + 0.95 4.96 + 1.09 3.83 = 0.98°
push (m)

6 min endur- 926.44 765.66 * 899.2 + 935.83 =
ance run (m) 143.03 157.022 117.1° 136.01°

I+

0.49° |[3.38 + 0.54

I+

Motivation & Confidence

CAPL score 9.35 = 1.62 9.58 = 1.99 9.28 = 1.02 9.41 = 1.57
(points)

Knowledge & Understanding

CAPL score 11.68 = 2.06 |[9.57 = 2.64* |9.71
(points)

+
I+

1.95* [10.06 = 2.89

Note: PL - physical literacy; NPAQ - the Netherland Physical Activity Questionnaire;
CAPL - the Canadian Assessment of Physical Literacy; ® — significant difference from
Class A; ® - significant difference from Class B; © — significant difference from Class C;
in Bold - level of significance p < 0.01

Discussion

Our research aimed to assess if the physical literacy level of primary
school children is sufficient using such components as physical activ-
ity (PL Domain 1), fitness (PL Domain 2), motivation and confidence
(PL Domain 3), knowledge and understanding (PL Domain 4). The levels
of these elements and the relationships between these variables in pri-
mary schoolchildren were analyzed to test the hypothesis that the physical
literacy of primary school children is of average level and that it differs
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in relation to PE being taught by their respective general teacher. The
findings of this cross-sectional pilot study indicate that PA and physical
competence for most of primary schoolchildren were of average or higher
level according to the Lithuanian primary schoolchildren reference scale.
Also, a significant difference were noticed in physical fitness domain, par-
ticularly in leg and arm muscle strength and cardiorespiratory endurance
with regard to a class (general teacher). Our hypothesis was confirmed
since children’s physical literacy level appeared to be of average level and
there was a significant difference in knowledge and understanding as well
as physical fitness with regard to the different class and their respective
general teacher.

Being physically literate means to value and take responsibility in
physically active lifestyle choices. Physical activity behaviors are being
established in early years of life (Edwards et al., 2018). As parents note,
few of the most affecting factors that would help to increase physi-
cal activity of their children is better conditions for exercise in schools
(80.1%), more active people that surrounds them (75.2%) and stronger
education towards physical activity importance and benefits for health
(70.1%) (Strukcinskiené, Raistenskis, 2012). In our study the physical
activity analysis using the NPAQ instrument indicated no significant dif-
ferences in primary schoolchildren neither by gender nor by class with
a quite high mean score of 25.6 = 4.7 points (the range is of 7 to 35). The
research conducted in Brazil, which measured children’s physical activ-
ity using the same questionnaire, revealed that the recommended amount
of daily health-enhancing physical activity — 60 min/day of moderate
to vigorous physical activity (MVPA) — was achieved by the majority
(73.2%) of the participants (Bielemann, Reichert, 2011). In contrast, only
18.6% of boys and 9.8% of girls living in urban areas were meeting the
WHO recommendations based on the results of a previous study aiming
to evaluate Lithuanian school children physical activity level (Volbekiené
et al., 2007).

In this research, participants performed five different health-related
physical fitness tests such as standing broad jump, jumping 7m distance
on one and two legs, 1 kg medicine ball push and 6 min endurance run to
assess their explosive power, arms and leg muscle power, cardiovascular
endurance capacity and coordination. The results were compared to the
reference scales of Lithuanian primary schoolchildren (Cesnaitiené et al.,
2016) and were of average level mainly. During the past two decades the
change in physical fitness of school-aged children in Lithuania has demon-
strated negative trends, especially in aerobic capacity (cardiorespiratory fit-
ness) which declined about 50% (Venckunas et al., 2017). Accordingly, the
muscular strength and endurance, flexibility, and especially cardiovascular
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endurance of children are significantly associated with their total weekly
physical activity minutes (Chen et al., 2018).

The findings of physical literacy in Motivation & Confidence and
Knowledge & Understanding scores indicate that participants were only at
the beginning and progressing stage (28.9% and 71.1%; 6.6% and 53.8%,
respectively). Knowing that individual’s motivation for and confidence in
exercising usually declines the most during adolescence (Eather, Morgan,
2013), it is concerning, considering that the levels of motivation and con-
fidence are already low at primary school age. As mentioned before, edu-
cation is very important for this age group (Whitehead, 2013; Hyndman,
Pill, 2018). A study revealed that children who were instructed by profes-
sional physical education teachers were more motivated and confident, and
were even meeting achieving and excelling stages in physical literacy (Law
et al., 2018). Another research found that when children have the power
of choice, they experience autonomy, which increases their intrinsic moti-
vation to participate in physical activities they enjoy now and in the future
(Roemmich et al., 2012). It was very effective among girls and showed
that when girls were able to choose their activity, they were motivated to
participate in physical activities equal to boys (Roemmich et al., 2012).

One limitation of this study was that levels of physical activity were
measured using self-reported questionnaires despite the fact it being vali-
dated and used in other studies. Also, other modifications were applied to
physical competence domain, e. g. different musculoskeletal fitness tests
were performed and the overall obstacle course as well as Progressive
Aerobic Cardiovascular Endurance Run (PACER) were not measured.
Some modifications were applied for motivation and confidence as well
as knowledge and understanding questionnaire to adjust to Lithuanian
children exercise habits and climate differences, e. g. different activities
were chosen in the 11% question (i. e. instead of snowmobiling it was
changed to snowboarding). Due to that it was not possible to replicate the
original version of the Canadian Assessment of Physical Literacy model.
Nevertheless, the strength of this study might be supported by the fact
that in Lithuania the phenomena of physical literacy is not yet well inves-
tigated. For future perspectives, it is necessary to search for solution to
validate the CAPL assessment tools for Lithuanian population investigating
physical literacy.

Conclusions

We may conlude that lower motivation, confidence and knowledge
in PE determines lower physical literacy of primary schoolchildren.
Furthermore, the differences revealed in such PL domains as knowledge



M. Sirkaité, R. Gruodyté-Raciené. Physical Education Role in Lithuanian Primary .. 1073

and understanding as well as physical fitness with regard to the different
class and their respective General teacher may indicate the importance of
the educator’s role and implemented PE curriculum for attaining the suffi-
cient level of physical literacy of 9-10 year old boys and girls.
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