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ABSTRACT  

 
The paper contains two different studies on preschool children’s physical activity at indoor playground markings. 
Both of these studies are designed as two-factor experiments. Participants were children (N=87, 41 females, 46 
males; Mage= 66.4 months) from an urban public preschool. Two main hallways of the school were painted with 
playground markings. Data were gathered for two consecutive weeks (Week 1 = free play, Week 2 = teacher 
implemented activities). This forms the instruction type in these studies with two levels (‘no’ = free play time in 
Week 1, ‘yes’ = teacher implemented activities in Week 2). Physical activity level was assessed using the System 
for Observing Fitness Instruction Time for Preschoolers (SOFIT-P) with five levels (1 = lying down, 2 = sitting, 
3 = standing, 4 = walking, and 5 = fast/highly active). Moreover, seven activity types were considered in the study 
(S = lie down/sit/stand/squat, C = climb/crawl, W = walk/ride, P = push/pull/throw, K = rock/swing, D = 
dance/jump/skip, and R = run/roll/rough/tumble). R (version 3.6.1) was used for the data analysis in both studies 
using a two-way analysis of variance (ANOVA). The goal of the first study was to evaluate the effects of 
instruction type and activity levels on the time spent by children during physical activities. The second study 
aimed to investigate the same outcome in the first study with respect to the instruction type and the activity type. 
The findings revealed that children spent more time doing high levels of activities at the playground markings 
when performing teacher implemented activities. The instruction type impacted physical activity levels more than 
the activity type. Increasing time spent in teacher implemented activities is a key element to encourage children 
to be more active at indoor playground markings. 
 
Keywords: children, physical activity, indoor markings, playground markings 
 
 
INTRODUCTION 
 
Physical inactivity is associated with several chronic health problems among children (Booth 
et al., 2011) and it is considered as getting less than 30 minutes of moderate-intensity physical 
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activity each week (WHO, 2021). However, the physical activity levels of preschool children 
in many countries are insufficient to meet recommended guidelines (Barros et al., 2012; Reilly, 
2010; Tucker, 2008). The latest global recommendations emphasize that preschool children 
aged 3-5 years should participate in an average of 60 minutes per day of moderate-to-vigorous 
intensity physical activity across the week and engage in high-intensity aerobic activities (Bull 
et al., 2020).  

 
The school environment is an ideal environment to create physical activity time for 

children (Lu & Montague, 2016). Thus, effective strategies should be implemented in school 
settings to increase the physical activity engagement of preschool children (Frank et al., 2018).  
School playgrounds provide children with a powerful incentive to be physically active. 
Specifically, creative and colourful playground markings are identified as a low-cost strategy 
to meet physical activity guidelines for children in school settings (Stratton & Mullan, 2005).  
These markings can be designed in any shape, including lines, circles, hopscotches, and ladders 
to encourage children to perform locomotor skills. Thermoplastic or painted markings are 
generally utilized in playground areas. Gallagher (2019) described the major benefits of 
playground markings as follows:  
 

i) encourage children to participate in physical activity during recess periods;  
ii) provide a variety of activity options for teachers;  
iii) support social development of children, such as communication, collaboration, and 

friendship;  
iv) decrease bullying behaviours among children;  
v) support other school topics, such as mathematics or science, and  
vi) make playground areas more enjoyable for children.  

 
Furthermore, playground markings support the creativity and imagination of children 

(Hill, 2013). Overall, playground markings aid in improving all developmental areas among 
children. 
 

The effects of playground markings on children of different age groups have been 
investigated in a growing body of research (Crust et al., 2014; Hyndman et al., 2016; Stratton, 
2000; Stratton & Mullan, 2005; Ridgers et al., 2010). Specifically, their impact has mainly been 
examined during recess periods with activity interventions (Baquet et al., 2018; Blaes et al., 
2013; Ridgers et al., 2007; Stratton & Mullan, 2005). For instance, positive effects of 
playground markings on physical activity levels were found for primary school children aged 
5 to 7 years over a short-term period (Blaes et al., 2013; Stratton, 2000), and for elementary 
school children aged 7 to 10 over a long-term period (Ridgers et al., 2007). Furthermore, 
Baquet et al. (2018) indicated that playground markings were effective in increasing moderate 
physical activity levels to vigorous activity levels among children aged 6 to 11 years from 
elementary schools. However, Cardon et al. (2009) examined the role of playground markings 
and game equipment on physical activity levels and found no significant effects of playground 
markings on 4 to 5 years old preschool children’s activity time previous research has also 
focused on the instruction of children’s physical activity levels at playground markings. For 
example, recent studies confirmed that young children can benefit from teacher implemented 
activities to encourage high levels of physical activity in playground settings (Tortella et al., 
2019). However, some research findings showed that teacher implemented activities may not 
always increase the physical activity levels of children (Behrens et al., 2019).  For instance, a 
literature review demonstrated that there was no evidence for the promotion of physical activity 
by staff in the experimental studies designed for preschool children (Broekhuizen, et al., 2014). 
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A similar literature reviews also revealed that providing free play at playground markings, with 
or without activity materials, was ineffective in improving the physical activity levels of pre-
schoolers aged 2-5 years (Escalante et al., 2014). Overall, intervention studies generated 
inconclusive results regarding playground markings for preschool children. 

 
Moreover, playground markings are placed in outdoor settings, school playgrounds, or 

recreation areas. Numerous studies have highlighted that children are more active in outdoor 
than indoor settings (Pearce et al., 2014; Romar et al., 2019; Tandon et al., 2013). However, 
indoor settings should be considered for providing opportunities for physical activity, 
especially among children living in countries with harsh climates, such as the winter conditions 
in the Central Anatolia of Turkey. The weather is cold and snowy. School children may prefer 
to remain indoors during the wintry weather. In addition, the local climate restricts children’s 
education activities to indoor settings. Numerous studies support that children’s physical 
activity levels decrease in wintry weather (Duncan et al., 2008; Hjorth et al., 2013). 
Furthermore, previous studies show that classroom teachers do not allow their students to go 
outside for playtime (Copeland et al., 2011). In addition, although children spend most of their 
days in indoor, less attention has been paid to the role of indoor settings in promoting physical 
activity. Some studies have shown that physical activity level of children increases at proper 
indoor setting (Segura-Martínez, 2020; Frank et al., 2018; Burdette & Whitaker, 2005). Thus, 
indoor settings should be organized to provide physical activity opportunities, and playground 
markings may be painted in safe and appropriate indoor areas during harsh weather conditions.  

 
It should be also emphasized that most of the work on physical activity level preschool 

children is on structured play, gross motor equipment role, or free play outdoor activities. Free 
play might be a useful approach to increase the amount of physical activity of children 
(O'Dwyer et al., 2013; Goldfield et al., 2012). Free play is defined as “a form of gross motor 
or total body movement in which young children exert energy in a freely chosen, fun, and 
unstructured manner.” (Truelove, et al., 2017, p. 164). During free play, children can play 
games that include physical activity in or outside the classroom, or they can also prefer 
sedentary activities. It has been shown that children spend less than 50% of their free play time 
participating in physical activity (Sleap & Warburton, 1996). At the same time, the research 
results show that structured play is more effective than free play in providing high physical 
participation (Tortella et al., 2019; Frank et al.,2018; Verstraete et al., 2006; Scruggs et al., 
2003; Connolly & McKenzie, 1995). Frank et al. (2018) in their study with preschool children 
(3-5 years old) found that structured play practiced indoor significantly increased physical 
activity behavior in children who were moderate to least active during free play. Another 
research findings showed that there was a significant difference in the level of physical activity 
for 5-year-olds free play in favour of partially structured play (Tortella et al., 2019). 

 
However, limited studies are available regarding indoor playground markings and the 

role of teacher guidance or free play in these settings, and more research is necessary. Thus, 
this study aimed to explore the impact of teacher implemented activities and free play time 
(instruction types) on preschool children’s physical activity at indoor playground markings. 
The two main research questions were as follows:  

 
i) What are the effects of instruction type on the physical activity levels of children at 

the playground markings?  
ii) What are the effects of instruction type on the activity type of children at the 

playground markings? 
 

https://jamanetwork.com/searchresults?author=Robert+C.+Whitaker&q=Robert+C.+Whitaker
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METHODOLOGY  
 
Participants and Settings  
 
Participants of the study were enrolled in five different classrooms in an urban area public 
preschool in Ankara, Turkey. All participants (N=87; 41 females, 46 males) were preschool 
children, with a mean age of 66.4 months. The mean height of children was 115.9 cm, and the 
mean weight of children was 21.6 kg. Four children were selected from each class for the 
classroom observations (N=50) based on the observation tool protocol (see instrument section).  
  

The preschool, which provides services to children from 48 months to 69 months, was 
purposefully selected for this study. It follows the Ministry of Education’s preschool 
curriculum and aims to support the physical, social-emotional, and cognitive development of 
children. Each class has one main preschool teacher and one assistant teacher.  
 
 
Procedures 
  
The hallways at the research setting, where children usually spent time during wintry weather, 
had ample space to paint the playground markings. For the study, two main hallways of the 
school were painted by the researchers with the same multi-coloured markings, such as lines, 
circles, triangles, hopscotch, and zigzag (Figure 1). Simple, brightly coloured markings were 
used so that children could easily engage in physical activities. The markings were placed at a 
safe distance apart in a manner that ensured that they were appropriate for performing different 
locomotor skills, such as running, jumping, skipping, leaping, galloping, and hopping. Before 
the study commenced, a group of preschool children tested the markings to confirm their 
suitability. 
 

 
 

Figure 1. Indoor playground markings at hallways 
  

Two different conditions were created in this study. After the hallways were painted, 
data were gathered over two consecutive weeks. In the first week, preschool teachers provided 
15 to 20 minutes of free play time for their students to be physically active on the hallway 
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markings, for five days of the week. Teachers merely observed their students and did not 
provide any activity suggestions or feedback to the children. In the second week, teacher 
implemented activities were promoted by the teachers. Teacher implemented activities were 
organized with specific objectives, and teachers provided deliberate instructions. They 
explained and demonstrated activities at each marking. They also encouraged diverse types of 
activities that could be performed in the hallways using the markings. They then led the entire 
group through specific activities, providing instructions at each marking, allowing the children 
to play, and monitoring them as needed. The same amount of time was given in the second 
week. Only one class at a time was allowed to use the hallway markings to give children ample 
opportunities to utilize them. Preschool teachers received two hours of training on how to guide 
their students through physical activities. Free play (Week 1) and teacher implemented 
activities (Week 2) were described as different instruction types in this study.  

 
All preschool classes in the study were videotaped every weekday for both Weeks 1 

and 2 to examine the effects of teacher implemented activities and free play on physical activity 
promotion at indoor markings. Prior to the study, a human research ethical report was gathered 
for the study. Necessary permissions were then obtained from the school administrator, parents 
(written informed consent forms), and all children in the classes (child assets). In this study, an 
observation tool was utilized and permission to use the tool was gathered from the tool 
developers via e-mail. The data was gathered during the 2016/2017 school year. 
 
 
Instrument 
 

The physical activity level of children was assessed using the System for Observing Fitness 
Instruction Time for Preschoolers (SOFIT-P). SOFIT-P was previously validated for preschool 
settings (Sharma et al., 2011). It is a modified version of the SOFIT direct observation 
instrument developed by McKenzie and colleagues (1991). SOFIT-P measures the percentage 
of time children spend engaging in moderate to vigorous physical activity (Sharma et al., 2011). 
The instrument includes three major categories: the activity level, activity type, and activity 
context. The activity level refers to the body position, including lying down, sitting, standing, 
walking, and fast/highly active (categories 1 to 5, respectively). Specifically, category 1 
includes stationary or motionless positions. Category 2 involves stationary positions with limb 
or trunk movements. Category 3 refers to slow movements. Category 4 relates to a moderate 
level of movements, and category 5 signifies fast movements (Sharma et al., 2011).   

 
Further activity types are lie down/sit/stand/squat (category S), climb/crawl (category 

C), walk/ride (category W), push/pull/throw (category P), rock/swing (category K), 
dance/jump/skip (category D), and run/roll/rough and tumble (category R). Information 
regarding the indoor and outdoor contexts could also be obtained by the instrument. The 
categories of activity level and type were coded every 20 seconds (10 seconds of observation, 
10 seconds of recording), using the momentary time sampling method for four randomly 
selected children to represent the activity level of the entire class. According to the SOFIT-P 
protocol, when children arrive at the observation area, the 4th, 8th, 12th, and 16th children must 
be selected. In this study, all procedures in the SOFIT-P instrument were followed by the 
researchers.  

 
In total, 10 videotaped observations were made for each class, and a total of 50 

observations were made using SOFIT-P. In addition, two independent observers analysed the 
randomly selected 10 observations for the inter-rater observer agreement and intra-rater 
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observer agreement reliability. One observer was a graduate research assistant working on 
physical activity levels and motor competence of children in a physical education and sports 
department. The other observer was a researcher in this study, with 15 years of experience in 
studying the motor competence of children and their physical activity levels. Based on Van der 
Mars’ (1989) scored-interval method of observer agreement, the calculation of agreements was 
made using the following formula: (agreements/agreements + disagreements) × 100. The inter-
rater reliability observer agreement was 87.5% for the activity level and 84.5% for the activity 
type. The intra-rater observer agreement was 82.4% for the activity level and 81.1% for the 
activity type.  
 
 
Study Design and Data Analysis  
 
The studies in this paper are designed as two-factor experiments. Therefore, a two-way analysis 
of variance (ANOVA) was conducted to investigate two main objectives: the first objective is 
to assess the influence of the grouping variables instruction type (‘no’ = free play time in Week 
1, ‘yes’ = teacher implemented activities in Week 2) and activity levels using categories 1 to 
5, as described in the instrument section, on the time spent by children doing physical activities. 
The second goal is to evaluate the time children spent on physical activities regarding the 
instruction type and the activity type using categories S to R (see the instrument section). 
Comprehensive analyses of both objectives were conducted using R (version 3.6.1). 

 
The ANOVA model used for the first objective contains two main effects (i.e., 

instruction type and activity level) and their interaction. Thus, it is used to evaluate three sets 
of hypotheses which are discussed below, respectively. 
 

 𝐻0: µ𝑛𝑜. =  µ𝑦𝑒𝑠.  
𝐻𝑎: µ𝑛𝑜. ≠  µ𝑦𝑒𝑠.  

 
Hypothesis 𝐻0 states that the average times children spent on physical activities in 
Week 1 and Week 2 are the same, and thus, main effect for instruction type does not 
present. Hypothesis 𝐻𝑎 specifies that the average times in Week 1 and Week 2 are 
different from each other, and thus, main effect for instruction type presents.  

 
 𝐻0: µ .𝑉𝑒𝑟𝑦 𝑙𝑜𝑤 = µ .𝐿𝑜𝑤 = µ .𝑀𝑒𝑑𝑖𝑢𝑚 = µ .𝐻𝑖𝑔ℎ  = µ .𝑉𝑒𝑟𝑦 ℎ𝑖𝑔ℎ   

𝐻𝑎: At least one average is different than others 
 

Hypothesis 𝐻0 indicates that the average time children spent on physical activities does 
not change across activity levels, and thus, main effect for activity level does not 
present. Hypothesis 𝐻𝑎 states that this time is different for at least one activity level, 
and thus, main effect for activity level presents.  

 
 𝐻0: All µ 𝑖𝑗’s are the same for i = 1, 2 and j = 1, 2, 3, 4, 5, 

𝐻𝑎: At least one µ 𝑖𝑗 is different than others.  
 
Hypothesis 𝐻0 states that interaction effect between the two instruction types and five 
activity levels does not present, while hypothesis 𝐻𝑎 specifies that this interaction effect 
presents.  
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Note that, all these hypotheses containing main effects or interaction effects are 
evaluated using the ANOVA overall F test. Based on the test results, the data support the 
alternative hypothesis 𝐻𝑎 for each set of hypotheses above. Stated otherwise, both the 
instruction type and the activity level and their interaction exert a significant influence on the 
time children spent on physical activities.  

 
Similarly, three sets of hypotheses are formulated for the second objective in terms of 

two main effects (i.e., instruction type and activity type) and their interaction. These hypotheses 
are not presented here, but would be made available upon request. For these sets of hypotheses, 
the overall F test results indicated that both the instruction type and the activity type, but not 
their interaction, have significant impacts for predicting the outcome. The results of the overall 
F tests for all the main and interaction effects will be elaborated in the results section.  

 
For the model containing the main effects instruction type and activity level, the 

Durbin-Watson test (D = 2.26; p = .69) indicated that the data satisfied the independence of 
residuals assumption in the ANOVA. Similarly, a Levene’s test (F = 1.35; p = .24) showed that 
the assumption of the constancy of variance of residuals across groups was not violated. The 
Shapiro-Wilk normality test (W = .85; p < .001) indicated that the residuals were not normally 
distributed. However, it is well-known that the ANOVA is robust against the violation of the 
normality assumption of residuals. This was illustrated for the data in this study using the 
method of nonparametric bootstrapping to estimate model parameters and their standard errors, 
which does not make distributional assumptions on residuals. The p-values obtained were 
remarkably close to those obtained using the regular analysis. This shows that violating the 
normality assumption of residuals does not have a detrimental impact on the estimates of the 
model parameters and p-values. For the model containing the main effects instruction type and 
activity type, the Durbin-Watson test (D = 2.02; p = .59) and the Levene’s test (F = 1.84; p = 
.11) results showed that the independence of residuals and the constancy of variance of 
residuals assumptions were not violated by the data. The Shapiro-Wilk test (W = .87; p < .001) 
indicated that the residuals of the ANOVA model were not normally distributed.  

 
For the model containing the main effects instruction type and activity level, the effect 

size is determined based on Cohen’s f (Cohen, 1992) with 10 groups. The Cohen’s f is 
calculated as 

 

𝑓 =
1

𝜎
√

1

10
∑ ∑ (µ𝑖𝑗 − µ)25

𝑗=1
2
𝑖=1  = 0.96, 

 
where 𝜎 = 10.15 is the pooled standard deviation and µ = 11.40 is the overall mean. Based on 
Cohen (1992, p. 157), the value of 0.96 is considered as a large effect size.  Cohen (1992, 
p.158) shows that the necessary sample size to distinguish large dissimilarities between the 
means of 7 groups for significance level α = 0.05 (5% risk of making a Type I error) and power 
of 1-β = 0.80 (20% risk of making a Type II error) is N = 13. Thus, N = 50 is considered as an 
adequate sample size to detect large differences between the means of 10 groups for α = 0.05 
and 1-β = 0.80. Similar effect size calculation is made for the model containing the main effects 
instruction type and activity type with sample size N =40 and 8 groups. For this model, the 
Cohen’s f is calculated as f = 0.69 with 𝜎 = 8.75 and µ = 14.10 which is a large effect size. 
Therefore, because of the same reason as given above, N = 40 is considered as a reliable sample 
size to detect large differences between the means of 8 groups.  
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RESULTS  
 
Physical Activity Time with Respect to Instruction Type and Activity Level 
 
Table 1 shows the average time (in minutes) that children spent on different activity levels 
based on the instruction type. Children spent 40 minutes engaged in medium to very high 
levels of activity during free play. However, they spent around 70 minutes engaged in 
medium to very high levels of activity during the teacher implemented activities.    
 
Table 1 
Time children spent in the activity levels based on the instruction type (in minutes). 

 

Instruction Type  Activity level Mean Std. Deviation N 
Free Play  Very low 0.47 0.87 5 

 Low 0.67 0.85 5 
 Medium 17.87 5.15 5 
 High 13.73 6.05 5 
 Very high 8.40 1.62 5 

Teacher 
implemented 

 Very low 0 0 5 
 Low 3.27 3.74 5 
 Medium 20.07 14.96 5 
 High 28.40 7.66 5 
 Very high 21.13 6.96 5 

 
Table 2 shows the two-way ANOVA of whether the grouping variables (and their 

interaction) significantly predicted the outcome. Both the instruction type (p = .001) and 
activity level (p = .000) as well as their two-way interaction (p = .036) influenced the amount 
of time children spent engaged in physical activities. 
 
Table 2 
Two-way ANOVA table for grouping variables instruction type and activity level. 

 
 Df Sum Sq Mean Sq F value Pr(> F) 

Instruction 
type 

1 504 504.00 12.22 0.001** 

Activity level 4 3757 939.25 22.79 0.000*** 
Instruction 
type: activity 
level 

4 469 117.25 2.85 0.036* 

Residuals 40 1649 41.23   
Note: *p < 0.05, **p < 0.01, ***p < 0.001. 

 

Figure 2 displays the box plots for the time children spent engaged in physical activities 
according to each instruction type and activity level. The children spent little time engaged in 
very low to low levels of physical activity, regardless of the instruction type. However, they 
spent more time engaged in medium, high, and very high activity levels for each instruction 
type. 
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Figure 2. Box plots for the time children spent in physical activity for free play (no) and teacher 
implemented activities (yes) 
 

Figure 3 displays the interaction plots for the impact of the instruction type on the time 
children spent engaged in physical activities. On average, there was little change in the time 
children spent engaged in very low, low, and medium activity levels during teacher 
implemented activities in Week 2. However, the change in time was more apparent for high 
and very high activity levels. 
 

 
 

Figure 3. The interaction plots for the instruction type (no: free play, yes: teacher implemented 
activities) and physical activity level  
 

Table 3 displays the results of Tukey's post hoc honest significance difference (HSD) 
test evaluating pairwise differences between the group means for the levels of variables 
according to the instruction type and activity level. Note that Tukey's HSD is resistant to non-
normal residuals when the assumption of the constancy of variance is not violated (Salkind, 
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2010, p. 1570). Results indicated that when children engaged in teacher implemented activities 
in Week 2, the time spent increased for high (diff = 14.67; p = .026 ) and very high (diff = 
12.73; p = .083) activity levels. However, the pairwise differences between the other groups 
were not statistically significant.  
 
Table 3 
Pairwise comparisons of group means for instruction and activity types using Tukey's post 

hoc HSD test.  

 

   Diff Lwr Upr P adj 
T:very low - F:very low  -0.47 -14.06 13.13 1.000 
T:low - F:low 2.60 -10.99 16.19 1.000 
T:medium - F:medium 2.20 -11.39 15.79 1.000 
T:high - F:high 14.67 1.07 28.26 0.026 
T:very high - F:very high 12.73 -0.86 26.33 0.083 

Note:  T refers to teacher implemented activities, F refers to free play  
 
 
Physical Activity Time with Respect to Instruction Type and Activity Type 
 
The two-way ANOVA was utilized to investigate the impact of the grouping variables of 
instruction and activity types, and their interactions on the outcome. Table 4 shows the time 
children spent engaged in different activity types during free play and teacher implemented 
activities. Findings indicated that children spent more time engaged in the D and R activity 
categories during the teacher implemented activities.  
 

Furthermore, the impact of the interaction between the instruction and activity types on 
the outcome was not statistically significant. Thus, this interaction effect was excluded from 
the two-way ANOVA model.  
 
Table 4 
Time children spent in different activity types based on the instruction type (in minutes). 

 

Instruction Type Activity Type Mean Std. Deviation N 
Free Play S 15.93 5.28 5 
 W 12.60 6.74 5 
 D 3.80 1.39 5 
 R 7.93 1.66 5 
Teacher implemented S 21.20 20.44 5 
 W 23.47 6.85 5 
 D 14.07 6.42 5 
 R 13.80 5.28 5 

Note: S: lie down/sit/squat/stand, W: walk/ride, D: dance/jump/skip, and R: run/roll/rough/tumble 
 

Table 5 shows the main effects of the two variables on the outcome. Both the main 
effects of the instruction type (p = .005) and activity type (p =.029) were statistically significant 
in influencing the time children spent engaged in physical activities. The two-way interaction 
showed no significance.  
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Table 5 
Two-way ANOVA table for grouping variables instruction and activity types. 

  

 Df Sum Sq Mean Sq F value Pr(> F) 
Instruction Type 1 650.70 650.70 9.07 0.005** 
Activity Type 3 725.70 241.90 3.37 0.029* 
Residuals 35 2510.50 71.73   

Note: *p < 0.05, **p < 0.01, ***p < 0.001. 

 
Table 6 shows the pairwise comparisons between the activity types and between the 

instruction types. Since the model did not contain an interaction effect, the activity types were 
compared to each other, but they were not crossed with the instruction types. Similarly, the 
time periods children spent engaged in physical activities were compared with each other 
separately within each week.  

 
Results indicated that some activity types played a crucial role in influencing the time 

children spent doing physical activities. For example, children spent more time doing S and W 
type physical activities than D type physical activities. However, these differences were 
significant with the significance level α = .10. That is, diff{D - S} = -9.63 with .05 < p < .10, and 
diff{D - W} = -9.10 with .05 < p < .10. The impact of the instruction type on the outcome was 
more apparent than that of the activity type since the overall time spent by children doing 
physical activities in Week 2 was more than in Week 1 (Yes – No = 8.07; p < .01). 
 
Table 6 
Pairwise comparisons of group means for instruction type and activity level using Tukey's post 

hoc HSD test.  

 
 Diff Lwr Upr P adj 

W - S -0.53 -10.75 9.68 1.000 
D - S -9.63 -19.85 0.58 0.070 
R - S -7.70 -17.91 2.51 0.196 
D - W -9.10 -19.31 1.11 0.095 
R - W -7.17 -17.38 3.05 0.250 
R - D 1.93 -8.28 12.15 0.956 
Yes - No 8.07 2.63 13.50 0.005 

Note: S: lie down/sit/squat/stand, W: walk/ride, D: dance/jump/skip, and R: run/roll/rough/tumble 
 
 
DISCUSSION AND IMPLICATIONS  
 
The purpose of this study was to explore the impact of teacher implemented activities and free 
play on preschool children’s physical activity levels using indoor playground markings. The 
findings revealed that children spent more time engaged in the high-level activities at the 
playground markings when performing teacher implemented activities. The results support the 
idea that teacher implemented activities are critical in increasing the activity levels of children 
in school environments. Specifically, these activities are vital in promoting physical activity 
among preschool children (Cardon et al., 2008). Previous studies have reported similar 
findings, showing that teacher implemented programs or activities were effective in facilitating 
the physical activity engagement of preschool children (Frank et al., 2018; Palmer et al., 2017; 
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Williams et al., 2009). This is because structured physical activity environments provide 
children with well-defined goals and routines as well as comprehensive guidance during their 
endeavours (Frank et al., 2018; Kinder et al., 2020). In addition, children in this study do not 
spend time exploring activities at the playground markings and simply do what is required. 
Thus, teachers may control children’s activity levels using highly organized activities.  

 
Conflicting results were also found in the literature. A similar study conducted by Kelly 

et al. in 2012 provided unclear results regarding the effects of teacher facilitated games at 
playground markings among primary school children. Kreichauf et al. (2012) also indicated in 
their narrative review that playground markings with play equipment or sports were ineffective 
in increasing the physical activity levels of preschool children. However, in their study, 
portable equipment (balls, throwing discs, ring, hula hoops, bean bags etc.) was associated with 
physical activity. A literature review focusing on preschool physical activity interventions in 
school settings had comparable results (Temple & Robinson, 2014). Therefore, gross motor 
equipment, such as balls, skipping ropes, and hula hoops should be provided for children under 
the supervision of preschool teachers. It is important to note that teacher implementing and 
embedding of activities with motor skill equipment might have a great potential to support 
children’s physical activity level throughout the preschool day (Brown et al., 2009). 

 
In this study, results showed that children spent more time on performing specific skill 

categories, such as S (stand), W (walk/ride), R (run), and D (jump/skip). For example, children 
spent more time in S and W type physical activities when compared with D type physical 
activities. These findings show that teacher implemented activities may also influence 
children’s activity types. Teachers easily manipulate the environment and change the activities 
in structured contexts. Thus, specific activity types might be integrated into the physical 
activities at the playground markings to support the activity levels of children. For instance, 
enjoyable activities can be integrated into playground activity lists which may be developed 
for the preschools. In addition, technology-based devices should be considered by school 
administrators. For example, interactive flooring or interactive lights may be used at the 
playground marking areas. These may also encourage children to run, skip, or jump in their 
unstructured time. In addition, play cards posted on the wall can be used to encourage children 
to do different gross motor activities. 

 
Notably, physical indoor environments in preschool settings have the potential to 

support children’s well-being and physical activity (Segura-Martínez, 2020; Sando, 2019). 
Therefore, large, and safe indoor areas at the preschools could be organized for structured 
physical activity (Cardon et al., 2008). These places may be attractive areas for children. 
Similarly, Smith and Connolly (1980) reported that large playgrounds may encourage children 
to be more active. Cardon et al. (2008) suggested that while more playgrounds for preschool 
children were associated with higher activity levels, the presence of playground markings or 
play equipment did not account for the differences in children's activity levels. Thus, simply 
drawing attractive markings on the playground for free play is insufficient for increasing the 
physical activity of children. Teacher implemented activities are required. Previous studies also 
revealed the importance of the role of teachers in influencing children's levels of physical 
activity (Coe, 2018; Eather et al., 2013; Koka & Hein, 2003). Encouragement or modeling by 
the teacher may be required to increase physical activity participation. In this study, preschool 
teachers were in a passive position to help children only during free play and to intervene in 
emergency situations, while teacher implemented introduced children to the lines drawn in 
places, gave them instructions and guided them. Preschool children may need more guidance 
and encouragement to enhance their activity levels (Mohamad Khalid, et al., 2013). Finn et al. 
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(2002) and Dowda et al. (2004) reported low levels of physical activity during preschool 
education. Furthermore, children aged 4 to 5 years spent most of their break time doing 
sedentary activities (McKenzie et al., 1997). Similarly, Reilly et al. (2006) showed that 30 
minutes of physical activity, three times a week, is insufficient. Previous studies conducted 
with preschool children revealed that the time given to children is a key element for increasing 
their level of physical activity (Alhassan et al., 2007; Stratton & Mullan, 2005; McKenzie, 
1997; Zask et al., 2001). In our study, presenting structured teacher implemented activities 
enabled children to play with playground markings for longer times. Stratton and Leonard 
(2002) also showed that playground markings have a significant and positive effect on young 
children's energy expenditure. Therefore, the development of this type of intervention to raise 
physical activity levels is a priority in school settings (Heath et al., 2012). 

 
It should also be emphasized that playground physical activity interventions focus on 

outdoor settings. However, indoor areas should not be ignored by researchers. Children should 
be given physical activity opportunities in both indoor and outdoor spaces. Therefore, the 
number of these types of studies should be increased. Importantly, playground markings should 
frequently be updated at preschool settings, since the enthusiasm of children regarding the 
playground markings may eventually decrease. Thus, repainting playgrounds may rekindle the 
enthusiasm for physical activity participation. Hyndman (2017) emphasized that updating 
playground markings encourages children to engage in diverse types of activities. Thus, 
playground markings should be checked and re-designed every six to eight months to capture 
children’s attention.  

 
This study is the first study to examine the effects of teacher implemented activities and 

free play on young children’s physical activity levels at indoor playground markings. However, 
this study had some limitations. First, playground markings were painted for one school and 
the generalizability of the findings may be constrained. Secondly, the walls of the hallways had 
some fine motor equipment, which may have distracted the children and negatively affected 
their activity levels. Third, only two weeks of observations were conducted in the present study. 
Long-term observations should be carried out by researchers or school administrators to 
examine the effects of indoor playground markings on children’s activity levels (Hydman, 
2017; Stratton, 2000). In addition, different school types may play a crucial role in the activity 
levels of children. Children from private preschools might be enrolled in future studies. The 
role of teachers’ beliefs and classroom practices might be investigated for physical activity 
opportunities at playground setting (Wai Leng et al., 2021). Furthermore, objective 
measurement tools, such as accelerometers or pedometers, could be added to measure the 
physical activity levels of children.  
 
 
CONCLUSION  
 
The findings of this study revealed that children spent more time doing high levels of activities 
at the playground markings when performing teacher implemented activities. The instruction 
type impacted physical activity levels more than the activity type. In conclusion, creating an 
outdoor environment with only playground markings in preschools may be inadequate to 
increase children's physical activity levels. Increasing the time engaged in teacher implemented 
activities is a key element to encourage children to be active, and many children can benefit 
from structured physical activity opportunities in school settings. Simple changes in physical 
activity policies in schools can influence many children’s activity levels. In addition, teachers' 
support and guidance can increase the physical activity levels of children in these areas from 



 Southeast Asia Early Childhood Journal, Vol. 11 (1), 2022 (18-34) 

ISSN 2289-3156 /eISSN 2550-1763 

http://ejournal.upsi.edu.my/index.php/SAECJ 

 

31 

moderate to vigorous intensity (Senol, 2021). Therefore, playground markings can be painted 
in appropriate indoor areas at preschools, which can support the daily physical activity levels 
of many children at a low cost. However, limited research is available regarding indoor settings. 
Thus, more research is warranted to understand the role of teacher implemented activities at 
indoor playground markings in increasing the activity levels of children. 
 
 
REFERENCES  
 
Alhassan, S., Sirard, J. R, & Robinson, T. N. (2007). The effects of increasing outdoor play time on physical 

activity in Latino preschool children. International Journal of Pediatric Obesity, 2(3), 153-
8.  https://doi.org/10.1080/17477160701520108 

Barros, S. S. H., Lopes, A.  D. S., & Barros, M. V. G. D. (2012). Prevalence of low physical activity level among 
preschool children. Revista Brasileira de Cineantropometria and Desempenho Humano, 14(4), 390-400. 
https://doi.org/10.5007/1980 0037.2012v14n4p390 

Baquet, G., Aucouturier, J., Gamelin, F.X., & Berthoin, S. (2018). Longitudinal follow-up of physical activity 
during school recess: Impact of playground markings. Frontiers in Public Health, 6, 283. 
https://doi.org/10.3389/fpubh.2018.00283 

Behrens, T. K., Holeva‐Eklund, W. M., Luna, C., Carpenter, D., Tucker, E., Field, J., & Kelly, C. (2019). An 
evaluation of an unstructured and structured approach to increasing recess physical activity. Journal of 

School Health, 89(8), 636-642. https://doi.org/10.1111/josh.12787 
Blaes, A., Ridgers, N. D., Aucouturier, J., Van Praagh, E., Berthoin, S., & Baquet, G. (2013). Effects of a 

playground marking intervention on school recess physical activity in French children. Preventive 

Medicine, 57(5), 580-584. https://doi.org/10.1016/j.ypmed.2013.07.019 
Booth, F.W., Roberts, C. K., & Laye, M. J. (2011). Lack of exercise is a major cause of chronic 

diseases. Comprehensive Physiology, 2(2), 1143-1211. https://doi.org/10.1002/cphy.c110025 
Broekhuizen, K., Scholten, A. M., & De Vries, S. I. (2014). The value of (pre) school playgrounds for children’s 

physical activity level: A systematic review. International Journal of Behavioral Nutrition and Physical 

Activity, 11(1), 1-28. https://doi.org/10.1186/1479-5868-11-59 
Brown, W. H., Pfeiffer, K. A., McIver, K. L., Dowda, M., Addy, C. L., & Pate, R. R. (2009). Social and 

environmental factors associated with preschoolers’ nonsedentary physical activity. Child Development,  

80(1), 45-58. https://doi.org 10.1111/j.1467-8624.2008.01245.x 
Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P., Cardon, G., Carty, C., Chaput, J. P., Chastin, 

S., Chou, R., Dempsey, P. C., DiPietro, L., Ekelund, U., Firth, J., Friedenreich, C., Garcia, L., Gichu, 
M., Jago, R., Katzmarzyk, P.T.,…… Willumsen, J.F. (2020). World Health Organization 2020 guidelines 
on physical activity and sedentary behaviour. British Journal of Sports Medicine, 20(54), 1451-1462. 
https://doi.org/10.1136/bjsports-2020-102955  

Burdette, H. L., & Whitaker, R. C. (2005). Resurrecting Free play in young children looking beyond fitness and 
fatness to attention, affiliation, and affect. Arch Pediatr Adolesc Med, 159(1), 46-50. 
https://doi.org/10.1001/archpedi.159.1.46 

Cardon, G., Labarque, V., Smits, D., & De Bourdeaudhuij, I. (2009). Promoting physical activity at the pre-school 
playground: The effects of providing markings and play equipment. Preventive Medicine, 48(4), 335-40.  
https://doi.org/10.1016/j.ypmed.2009.02.013.  

Cardon, G., Van Cauwenberghe, E., Labarque, V., Haerens, L., & De Bourdeaudhuij, I. (2008). The contribution 
of preschool playground factors in explaining children's physical activity during recess. International 

Journal of Behavioral Nutrition and Physical Activity, 5(1), 11. https://doi.org/10.1186/1479- 5868-5-11  
Coe, D. P. (2018). Means of optimizing physical activity in the preschool environment. Am J Lifestyle Med, 

14(1), 16-23. https://doi.org/10.1177/1559827618818419 
Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159. https://doi.org/10.1037//0033-

2909.112.1.155 
Connolly, P., & McKenzie, T. L. (1995). Effects of a games intervention on the physical activity levels of children 

at recess. Research Quarterly for Exercise Sport, 66, 60-65. 
Crust, L., McKenna, J., Spence, J., Thomas, C., Evans, D., & Bishop, D. (2014). The effects of playground 

markings on the physical self-perceptions of 10–11-year-old school children. Physical Education and 

Sport Pedagogy, 19(2), 179-190.  https://doi.org/10.1080/17408989.2012.732565 
Copeland, K. A., Kendeigh, C. A., Saelens, B. E., Kalkwarf, H. J., & Sherman, S. N. (2011). Physical activity in 

child-care centers: Do teachers hold the key to the playground?. Health Education Research, 2(1), 81-
100.  https://doi.org/10.1093/her/cyr038 

https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.3389/fpubh.2018.00283
https://doi.org/10.3389/fpubh.2018.00283
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1111/josh.12787
https://doi.org/10.1111/josh.12787
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.ypmed.2013.07.019
https://doi.org/10.1016/j.ypmed.2013.07.019
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1002/cphy.c110025
https://doi.org/10.1002/cphy.c110025
https://doi.org/10.1186/1479-5868-11-59
https://dx.doi.org/10.1111%2Fj.1467-8624.2008.01245.x
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1136/bjsports-2020-102955
https://jamanetwork.com/searchresults?author=Robert+C.+Whitaker&q=Robert+C.+Whitaker
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://journals.sagepub.com/toc/ajl/14/1
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1093/her/cyr038
https://doi.org/10.1093/her/cyr038


Southeast Asia Early Childhood Journal, Vol. 11 (1), 2022 (18-34) 

ISSN 2289-3156 /eISSN 2550-1763 

http://ejournal.upsi.edu.my/index.php/SAECJ 

 

32 

Dowda, M., Pate, R. R., Trost, S.G., Almeida, M. J. C. A., & Sirard, J. R. (2004). Influences of preschool policies 
and practices on children's physical activity. Journal of Comunity Health, 29, 183-196. 
https://doi.org/10.1023/B:JOHE.0000022025.77294.af. 

Duncan, J. S., Hopkins, W.  G., Schofield, G., & Duncan, E. K. (2008). Effects of weather on pedometer-
determined physical activity in children. Medicine and Science in Sports and Exercise, 40(8), 1432-1438.  

https://doi.org/10.1249/MSS.0b013e31816e2b28 
Eather, N., Morgan, P. J. & Lubans, D. R. (2013). Social support from teachers mediates physical activity behavior 

change in children participating in the Fit-4-Fun intervention. International Journal of Behavioral 

Nutrition and Physical Activity, 10(1), 68. https://doi.org/10.1186/1479-5868-10-68 
Escalante, Y., García-Hermoso, A., Backx, K., & Saavedra, J.M. (2014). Playground designs to increase physical 

activity levels during school recess: a systematic review. Health Education and Behavior, 41(2), 138-
144. https://doi.org/10.1177/1090198113490725 

Frank, M. L., Flynn, A., Farnel, G. S., & Barkley, J. E. (2018). The differences in physical activity levels in 
preschool children during free play recess and structured play recess. Journal of Exercise Science and 

Fitness, 16(1), 37-42. https://doi.org/10.1016/j.jesf.2018.03.001 
Finn, K., Johannsen, N., & Specker, B. (2002). Factors associated with physical activity in preschool children. 

Journal of Pediatrics, 140(1), 81-85. https://doi.org/10.1067/mpd.2002.120693. 
Gallagher, H. (2019). 6 benefits of playground markings for school. https://www.uni-play.co.uk/benefits-school-

playground-markings  
Goldfield, G. S., Harvey, A., Grattan, K. & Adamo, K. B. (2012). Physical activity promotion in the preschool 

years: A critical period to intervene. Int. J. Environ. Res. Public Health, 9, 1326-1342, 
https://doi.org/10.3390/ijerph9041326 

Heath, G.W., Parra, D. C., Sarmient, O. L., Andersen, L. B., Owen, N., Goenka, S., ..., & Lancet Physical Activity 
Series Working Group. (2012).  Evidence-based intervention in physical activity: Lessons from around 
the world. The Lancet, 380(9838), 272-281. https://doi.org/10.1016/S0140-6736(12)60816-2 

Hjorth, M.F., Chaput, J. P., Michaelsen, K., Astrup, A., Tetens, I., & Sjödin, A. (2013). Seasonal variation in 
objectively measured physical activity, sedentary time, cardio-respiratory fitness and sleep duration 
among 8–11 year-old Danish children: a repeated-measures study. BMC Public Health, 13(1), 808. 
https://doi.org/10.1186/1471-2458-13-808 

Hill, E. (2013). The impact of playground markings on the physical activity levels and play behaviours of 

foundation stage children (PhD Thesis, University of Lincoln). Lincoln University E-Prints. 
http://eprints.lincoln.ac.uk/id/eprint/14692/1/__ddat02_staffhome_jpartridge_Hill-Emily-Sport-and-
Physical-Education-September-2013.pdf 

Hyndman, B. (2017). Contemporary school playground strategies for healthy students. Hyndman B (eds) School 

playground strategies to promote structured activities. Springer.  
Hyndman, B. P., Benson, A., & Telford, A. (2016). Active play: Exploring the influences on children's school 

playground activities. American Journal of Play, 8(3), 325.  
Kelly, A., Arjunan, P., Van Der Ploeg, H .P., Rissel, C., Borg, J., & Wen, L. M. (2012). The implementation of a 

pilot playground markings project in four Australian primary schools. Health Promotion Journal of 

Australia, 23(3), 183-187.  https://doi.org/10.1071/HE12183 
Kinder, C. J., Gaudreault, K. L., & Simonton, K. (2020). Structured and unstructured contexts in physical 

education: Promoting activity, learning and motivation. Journal of Physical Education, Recreation and 

Dance, 91(6), 30-35.  https://doi.org/10.1080/07303084.2020.1768181 
Kreichauf, S., Wildgruber, A., Krombholz, H., Gibson, E. L., Vögele, C., Nixon, C. A.,  Douthwaite, W.,  Moore,  

H. J., Manios,  Y., Summerbell,  C. D., & ToyBox‐study Group. (2012). Critical narrative review to 
identify educational strategies promoting physical activity in preschool. Obesity Reviews, 13, 96-105.  
https://doi.org/10.1111/j.1467-789X.2011.00973.x 

Koka, A., & Hein, V. (2003). Perception of teacher's feedback and learning environment as predictors of intrinsic 
motivation in physical education. Psychol Sport Exerc, 4, 333-346. https://doi.org/10.1016/S1469-
0292(02)00012-2. 

Lu, C., & Montague, B. (2016). Move to learn, learn to move: Prioritizing physical activity in early childhood 
education programming. Early Childhood Education Journal, 44(5), 409-417. 
https://doi.org/10.1007/s10643-015-0730-5 

McKenzie, T. L., Sallis, J. F., & Nader, P. R. (1991). SOFIT: System for observing fitness instruction 
time. Journal of Teaching in Physical Education, 11(2), 195-205. https://doi.org/.1123/jtpe.11.2.195 

McKenzie, T. L., Sallis, J. F., Elder, J. P., Berry, C. C., Hoy, P. L., Nader, P. R., ... & Broyles, S. L. (1997). 
Physical activity levels and prompts in young children at recess: a two-year study of a bi-ethnic sample. 
Research Quarterly for Exercise and Sport, 68(3), 195-202. 
https://doi.org/10.1080/02701367.1997.10607998 

https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
http://dx.doi.org/10.1186/1479-5868-10-68
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1177%2F1090198113490725
https://doi.org/10.1177%2F1090198113490725
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.jesf.2018.03.001
https://doi.org/10.1037/ppm0000185
https://www.uni-play.co.uk/benefits-school-playground-markings/
https://www.uni-play.co.uk/benefits-school-playground-markings/
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1186/1471-2458-13-808
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1071/HE12183
https://doi.org/10.1071/HE12183
https://doi.org/10.1037/ppm0000185
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1080%2F07303084.2020.1768181?_sg%5B0%5D=Gv9q59YZk0WNF4mpb-ey2JNqqplFxZNi23MytC79psXBxBx4Uwnlibz495zzsk7BBA0BgPZ-r8tZMw6XZCBpTg4xUw.MV0p29vWV8KFf3JsfUK0F12J7NteCIQo8InFxl3P7kh0Kq0RL828tXqsDjuRA2raPp55TRxKstdYCNqrEFtx1A
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1111/j.1467-789X.2011.00973.x
https://doi.org/10.1111/j.1467-789X.2011.00973.x
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1007/s10643-015-0730-5
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1123/jtpe.11.2.195
https://doi.org/10.1123/jtpe.11.2.195


 Southeast Asia Early Childhood Journal, Vol. 11 (1), 2022 (18-34) 

ISSN 2289-3156 /eISSN 2550-1763 

http://ejournal.upsi.edu.my/index.php/SAECJ 

 

33 

Mohamad Khalid, N. H., Ahmad, Y., Mustafa, M., Hashim, A., & Madon, M. S. (2013). Dietary patterns, 
involvement in physical activity, and the relationship between body mass index (bmı) and physical self-
concept among obese children in klang valley area. Southeast Asia Early Childhood Journal, 2, 75-84. 
https://ejournal.upsi.edu.my/index.php/SAECJ/article/view/938 

O'Dwyer, M.V., Fairclough, S. J., Ridgers, N. D.,  Knowles, Z. R., Foweather, L., & Stratton, G. (2013). Effect 
of a school-based active play intervention on sedentary time and physical activity in preschool children. 
Health Education Research, 28(6), 931-42. https://doi.org/28. 931.10.1093/her/cyt097. 

Palmer, K. K., Matsuyama, A. L., & Robinson, L. E. (2017). Impact of structured movement time on preschoolers’ 
physical activity engagement. Early Childhood Education Journal, 45(2), 201-206. 
https://doi.org/10.1007/s10643-016-0778-x 

Pearce, M., Page A. S., Griffin, T. P., & Cooper, A. R. (2014). Who children spend time with after school: 
Associations with objectively recorded indoor and outdoor physical activity. International Journal of 

Behavioral Nutrition and Physical Activity, 11(1), 45. https://doi.org/10.1186/1479-5868-11-45 
Reilly, J. J. (2010). Low levels of objectively measured physical activity in preschoolers in child care. Medicine 

and Science in Sports and Exercise, 42(3), 502-507. https://doi.org/10.1249/mss.0b013e3181cea100 
Reilly J. J., Kelly, L., Montgomery, C., Williamson, A., Fisher, A., McColl, J. H., Lo Conte, R., Paton, J. Y. & 

Grant, S. (2006). Physical activity to prevent obesity in young children: cluster randomized controlled 
trial. British Medicine Journal,  333(7577),1041-3. https://doi.org/10.1136/bmj.38979.623773.55 

Ridgers, N. D., Fairclough, S. J., & Stratton, G. (2010). Twelve-month effects of a playground intervention on 
children’s morning and lunchtime recess physical activity levels. Journal of Physical Activity and Health, 
7(2), 167-175. https://doi.org/10.1123/jpah.7.2.167 

Ridgers, N. D., Stratton, G., Fairclough, S. J., & Twisk, J. W. (2007). Long-term effects of a playground markings 
and physical structures on children's recess physical activity levels. Preventive Medicine, 44(5), 393-397. 
https://doi.org/10.1016/j.ypmed.2007.01.009 

Romar, J. E., Enqvist, I., Kulmala, J., Kallio, J., & Tammelin, T. (2019).  Physical activity and sedentary behaviour 
during outdoor learning and traditional indoor school days among Finnish primary school student. 
Journal of Adventure Education and Outdoor Learning, 19(1), 28-42. 
https://doi.org/10.1080/14729679.2018.1488594 

Salkind, N. J. (2010). Encyclopedia of research design. SAGE Publications, Inc.  
Sando, O. J. (2019). The physical indoor environment in ECEC settings: Children’s well-being and physical 

activity. European Early Childhood Education Research Journal, 27(4), 506-519. 
https://doi.org/10.1080/1350293X.2019.1634238 

Segura-Martínez, P., Molina-García, J., Queralt, A., Mar Bernabé-Villodre, M., Martínez-Bello, D. 
E., & Martínez-Bello, V. E. (2020).  An Indoor Physical Activity Area for Increasing Physical Activity 
in the Early Childhood Education Classroom: An Experience for Enhancing Young Children's 
Movement. Early Childhood Educ J.  https://doi.org/10.1007/s10643-020-01125-6 

Senol, F. B. (2021). Physical activity and preschool children: Preschool teachers’ perceptions. Southeast Asia 

Early Childhood Journal,10(2), 132-146. https://doi.org/10.37134/saecj.vol10.2.9.2021 
Scruggs, P. W., Beveridge, S. K., & Watson, D. L. (2003). Increasing children's school time physical activity 

using structured fitness break. Pediatr Exerc Sci, 15, 156-169. https://doi.org/10.1123/PES.15.2.156 
Sharma, S., Chuang, R. J., Skala, K., & Atteberry, H. (2011). Measuring physical activity in preschoolers: 

Reliability and validity of The System for Observing Fitness Instruction Time for Preschoolers (SOFIT-
P). Measurement in Physical Education and Exercise Science, 15, 257-273. 
https://doi.org/10.1080/1091367X.2011.594361 

Sleap, M., & Warburton, P. (1996). Physical activity levels of 5-11 year-old children in England: Cumulative 
evidence from three direct observation studies. Int J Sports Med, 17, 248-53. https://doi.org/10.1055/s-
2007-972841 

Smith, P. K., & Connolly, K. J. (1980). The ecology of preschool behaviour. Cambridge University Press. 
Stratton, G. (2000). Promoting children's physical activity in primary school: An intervention study using 

playground markings. Ergonomics, 43(10), 1538-1546. https://doi.org/10.1080/001401300750003961 
Stratton, G., & Leonard, J. (2002). The metabolism of the elementary school playground: The effects of an 

intervention study on children’s energy expenditure. Pediatric Exercise Science, 14(2), 170-80. 
https://doi.org/10.1123/pes.14.2.170 

Stratton, G., & Mullan, E. (2005). The effect of multicolor playground markings on children's physical activity 
level during recess. Preventive Medicine, 41(5-6), 828-
833.  https://doi.org/10.1016/j.ypmed.2005.07.009 

Tandon, P. S., Saelens, B. E., Zhou, C., Kerr, J., & Christakis, D. A. (2013). Indoor versus outdoor time in 
preschoolers at child care. American Journal of Preventive Medicine, 44(1), 85-88.  
https://doi.org/10.1016/j.amepre.2012.09.052 

https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1186/1479-5868-11-45
https://doi.org/10.1037/ppm0000185
http://doi.org/10.1249/mss.0b013e3181cea100
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.ypmed.2007.01.009
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://link.springer.com/article/10.1007/s10643-020-01125-6#auth-Mar_a-Mar_Bernab__Villodre
https://link.springer.com/article/10.1007/s10643-020-01125-6#auth-Daniel_A_-Mart_nez_Bello
https://link.springer.com/article/10.1007/s10643-020-01125-6#auth-Vladimir_E_-Mart_nez_Bello
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1123/PES.15.2.156
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1080/1091367x.2011.594361
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1055/s-2007-972841
https://doi.org/10.1055/s-2007-972841
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1080/001401300750003961
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.ypmed.2005.07.009
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.amepre.2012.09.052


Southeast Asia Early Childhood Journal, Vol. 11 (1), 2022 (18-34) 

ISSN 2289-3156 /eISSN 2550-1763 

http://ejournal.upsi.edu.my/index.php/SAECJ 

 

34 

Temple, M., & Robinson, J. C. (2014). A systematic review of interventions to promote physical activity in the 
preschool setting. Journal for Specialists in Pediatric Nursing, 19(4), 274-284. 
https://doi.org/10.1111/jspn.12081 

Tortella, P., Haga, M., Ingebrigtsen, J. E., Sigmundsson, H., & Fumagalli, G. F. (2019). Comparing free play and 
partly structured play in 4-5-years-old children in an outdoor playground. Frontiers in Public Health, 7, 
197. https://doi.org/10.3389/fpubh.2019.00197. 

Truelove, S., Vanderloo, L., & Tucker, T. (2017). Defining and measuring active play among young children: A 
systematic review. Journal of Physical Activity and Health, 14, 155-166. 
https://doi.org/10.1123/jpah.2016-0195 

Tucker, P. (2008) The physical activity levels of preschool-aged children: A systematic review. Early Childhood 

Research Quarterly, 23(4), 547-558. https://doi.org/10.1016/j.ecresq.2008.08.005 
Van der Mars, H. (1989). Observer reliability: Issues and procedures. In P.W. Darst D. Zakrajsek, and VH Mancini 

(eds), Analyzing physical education and sport instruction (2nd ed.) Champaign, IL: Human Kinetics, pp. 
54-80. 

Zask, A., Van Beurden, E., Barnett, L., Brooks, L. O., & Dietrich, U. C. (2001). Active school playgrounds—
myth or reality? Results of the“Move It Groove It”project. Preventive Medicine, 33(5), 402-408. 
https://doi.org/10.1006/pmed.2001.0905 

Verstraete, S. J. M., Cardon, G. M., De Clercq, D. L. R., & De Bourdeaudhuij, I. M. M. (2006). Increasing 
children's physical activity levels during recess periods in elementary schools: The effects of providing 
game equipment. Eur J Public Health, 16(4), 415-9. https://doi.org/10.1093/eurpub/ckl008 

Wai Leng, A. P., Hui-Shen, C. L., Dhamotharan, M., & Che Mustafa, M. (2021). Preschool teachers’ beliefs and 
classroom practices of child-centred learning at private preschools in central region, Malaysia. Southeast 

Asia Early Childhood Journal, 10(2), 69-83. https://doi.org/10.37134/saecj.vol10.2.5.2021 
WHO. (2021). Physical inactivity. https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3416 
Williams, C. L., Carter, B. J., Kibbe, D. L, & Dennison, D. (2009). Increasing physical activity in preschool: A 

pilot study to evaluate animal trackers. Journal of Nutrition Education and Behavior, 41(1), 47-52. 
https://doi.org/10.1016/j.jneb.2008.03.004 

 

https://doi.org/10.1037/ppm0000185
https://doi.org/10.1111/jspn.12081
https://doi.org/10.1111/jspn.12081
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1006/pmed.2001.0905
https://pubmed.ncbi.nlm.nih.gov/?term=De+Bourdeaudhuij+IM&cauthor_id=16431866
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1093/eurpub/ckl008
https://doi.org/10.1037/ppm0000185
https://doi.org/10.1016/j.jneb.2008.03.004
https://doi.org/10.1016/j.jneb.2008.03.004

