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Abstract 
Human healthy living habits are influenced by socio-economic, cultural and environmental conditions, 
as well as a major influence is from the family and the individual personal habits. Improvement of the 
situation requires the development of an infrastructure which support physical activity. The main tasks 
of environmental design are to create an environment that supports physical activity, creates 
opportunities for the society to move physically and motivates individuals to engage in physical activities. 

Pupils spend most of their time in school premises, which significantly reduces the amount of daily 
movements of pupils, as they are sitting for a long time in the classroom. This has a negative impact on 
pupils' physical and mental abilities. Educational institutions need to develop an infrastructure supporting 
physical activity during the learning process and at lessons’ breaks. By extending active design to the 
school environment, it needs to be carefully designed to create a safe and quality design. The specifics 
of the school environment are different from the wide public interiors, so the possibilities of active design, 
according to safety and peculiarities of the age of the pupils, should be evaluated. In existing schools, 
the environment needs to be adapted to the new features in order to provide opportunities for physical 
activity. 

The aim of the article is to analyse the researches carried out on the possibilities of implementing active 
design in the school environment, to determine the factors influencing the physical activity of pupils in 
the school environment; to assess the current situation in secondary schools and identify possible 
improvements of existing environments to promote physical activity. 

Research methods: theoretical - literature analysis, the empirical - students' questionnaire. 200 students 
from secondary schools are involved in the study. 

The results of the survey confirm the correlation between total physical activity of the pupils and school 
environment that affect physical activities. Pupils show interest in changing the interior of the school that 
could promote physical activity (climbing walls, balance training equipment, zoned playground, workout 
machined, etc.). 
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1 INTRODUCTION 
The school environment is an integral part of a pupil’s life at each stage of development. Nowadays the 
suitability of the school environment to the pupils’ needs is widely discussed because pupils spend the 
most of their day on the school’s premises. The suitability of the environment becomes important for the 
pupils’ education and social activities, personal growth, health, and acquisition of social competence. 

Regarding the health issues of pupils, both abroad and in Latvia, attention is focused on choosing 
healthy foods and increasing the number of physical education classes. Scientific studies emphasise 
the problem of the learning environment, pointing out the importance of physical activity for pupils in 
class, which promotes attention span and learning achievements. Fewer studies focus on the 
opportunities for ensuring physical activity for pupils during breaks. 

Nowadays the pupils’ leisure time habits have changed. Smartphones and tablets have an important 
place. We use these devices throughout the day for entertainment as well as to search for important 
information or get in touch with friends and family. Unfortunately, these devices also have a negative 
effect because they are primarily used in a passive or sitting position, which reduces the amount of 
physical activity throughout the day. Pupils at school are unable to reach the daily minimum of physical 
activity, i.e. move for at least 60 minutes. The school and its environment is the place where children 
spend a long time in a stationary position sitting behind their desks because this is how the education 
process is organised. The health of pupils becomes a current issue ([1], [2], [3]). One of the solutions is 
to organise the school environment in accordance with the principles of active design. This means that 
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when designing projects, architects and interior designers have to consider in what ways the exterior 
and the interior of the building is able to promote physical activity of people [4]. 

The aim of the article is to analyse the researches carried out on the possibilities of implementing active 
design in the school environment, to determine the factors influencing the physical activity of pupils in 
the school environment; to assess the current situation in secondary schools and identify possible 
improvements of existing environments to promote physical activity. 

Research methods: theoretical - literature analysis, the empirical - students' questionnaire. 200 students 
from secondary schools are involved in the study. 

2 THEORETHICAL BACKGROUND 

2.1 Factors affecting physical activity 
The theory combines personal and external factors that affect health. In the studies, a double link was 
found between personal behaviour and the external environment: on the one hand, the environment 
determines human behaviour; on the other hand, human behaviour and actions change the external 
environment. The desirable behaviour can be affected by many social subsystems: family, community, 
workplace, beliefs and traditions, economy, physical environment, and social networks [5]. 

The guidelines for promoting health designed for municipalities by the Ministry of Health of the Republic 
of Latvia [6] include the following primary criteria: creating opportunity, motivating individuals for 
physically active lifestyle, and creating the infrastructure supporting physical activity (see Figure 1). 

 
Figure 1. Conditions for promotion of physical activity. 

Individuals’ behavioural habits are psychological models that are difficult to modify, which is why 
providing external environment which supports the choice of the desirable action is very important for 
promoting physical activity. The creation of the desirable behavioural model depends on the possibility 
to modify several social subsystems at the same time. 

The social ecological model is based on the conclusions of biological sciences on the interaction of 
organisms with the environment. Research in sociology, psychology, pedagogy, and areas promoting 
health shows a close effect of the environment and human behaviour on each other. The most significant 
studies on the development of this theory are summarised in Table 1. 

Table 1. Theories and models of the effect of the environment and human behaviour on each other. 

Title Author Year Reference 

Ecological systems theory  U. Bronfenbrenner 1979 [7] 

Ecological model of health behaviour K.R. McLeroy  1988 [8] 

Social ecological model of health promotion D. Stokols 1992 [5] 
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Despite the differences in category definitions between these theories, four primary levels can be singled 
out which have a mutual effect and overlap each other [5]. These are the following: individual expression, 
social environment, physical environment, and political environment (see Figure 2). 

 
Figure 2. Mutual interaction of the environment and human behaviour. 

1 Individual expression. 
Individual personality factors are the core of the social ecological model. This level includes the 
criteria which can promote or hinder an individual’s involvement in activities. The individual level 
is characterised by: social demographic parameters; knowledge, attitude, beliefs, motives, 
insecurity, fear; skills and abilities; health. 
In the process of promoting physical activity, attention is focused on expanding an individual’s 
knowledge, improving motor skills and abilities. These are primarily educational programmes 
which aim to strengthen an individual’s belief in their abilities. 

2 Social environment. 
Each individual is affected by a specific social environment. Social environment is characterised 
by the forms of expression of cultural and societal processes. At the level of social environment, 
the people around us can provide an evaluation that supports or rejects action. It is primarily 
characterised by: family relationships; peer attitude; individual’s socialisation opportunities; the 
level of cultural environment; societal norms; institutional forms (school traditions, location); social 
economic level of society. 
When organising activities, to affect the factors of this level, support groups, participation in social 
projects, organising sports events, volunteering, and other activities are employed which are 
directed at the formation of positive beliefs about the importance of physical activity. 

3 Physical environment. 
Considering that any physical activity is performed in a specific external environment, its 
parameters affect an individual’s choice of action. Physical environment is divided into: man-made 
and natural. In an environment that is favourable for physical activity (availability of sports 
grounds, walking and cycling paths, pleasant natural environment), it is more likely that pupils will 
choose an active way of spending their free time. Whereas an urbanised or unsafe environment 
reduces the likelihood of physical activity. 
Physical environment factors that can affect activity: availability of places suitable for physical 
activity; public transport and intensity of traffic; criminogenic situation; natural environment; urban 
density of the residential area. 
The effect of programmes promoting physical activity will only be felt if the actual situation in the 
external environment is favourable. 
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4 Political environment. 
The implementation of activities with extensive impact on promoting physical activity requires a 
decent political environment. This applies to normative documents, which regulate sports and 
physical activities at the national and municipal level, as well as internal rules of conduct and 
traditions, which promote or hinder individuals’ involvement in activities. 
Political environment is formed by: urban environmental planning policy; health policy; public 
activity support policy; education policy; nature and environmental protection policy. 
Using the social ecological model, it is possible to see the manifestation of physical activity at 
different levels, which interact with each other. Making change at one of the levels, feedback is 
expected in the other aspects. According to the studies performed using the social ecological 
model, promoting physical activity has a greater impact if several levels are affected 
simultaneously ([9], [10]). 
It is recognised in the studies that intervention programmes oriented at the change in 
environmental factors can be more effective than those directed at influencing an individual’s 
factors [11]. 

2.2 Active design concept in the school environment 
USA specialists have designed guidelines for active design of the urban environment, which give hope 
that architects and designers can help to significantly improve the health and wellbeing of the population 
[4]. 

The general definition of active design is as follows – active design: an approach to the development 
and design of buildings, streets and neighbourhoods that uses architecture and urban planning to make 
daily physical activity and healthy foods and beverages more accessible and appealing [12]. 

Active design emphasises that architects and designers have a large role and opportunity to change 
human habits, because changing the environment can promote physical activity. Active design 
principles provide for measures for including physical activities in everyday routine. These are the 
following: 

• Using stairs, ensuring stairs that are comfortable for everyday use; 

• Comfortable walking paths between buildings, encouraging people to walk during the break; 
• Places for physical activity in the urban environment; popularising cycling and roller skating; 
• Making the areas around buildings suitable for pedestrians, ensuring clear visibility of the 

premises and walking paths ([4], [13]). 

The interaction of the environmental, societal norms, interpersonal and personal factors is extensively 
studies in relation to promoting physical activity. In these studies, the school environment is analysed in 
the large-scale context [14]. On the basis of the whole school approach to promoting physical activity 
and considering that the Sports class is only one of the components, afterschool activities and 
supporting environment is considered to be the most significant factor for ensuring desirable change 
([15], [16]). 

The learning environment is defined as the effect of the system on the formation of personality in 
specific conditions and its development in the social and spatial material environment. The learning 
environment should be viewed as a place where pupils are able to acquire not only academic 
knowledge but also develop their health and physical condition, which also helps achieve higher 
results in learning. 

Of course, the school environment is specific in relation to physical activities; moreover, active design 
principles are primarily applicable to the architecture of new buildings. Existing schools need to solve 
the issues of adapting their premises for physical activity. In this area USA specialists have also 
designed recommendations and summarised examples of good practice for reorganisation of external 
and internal premises of schools. Some ideas for indoor Infrastructure changes are as follows: 

• Install “springy gym flooring” in a non-traditional space. Install a gym floor, safe for physical 
activity, in spaces such as the school lobby, cafeterias or even hallways and classrooms so that 
those spaces can serve multiple purposes. 
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• Build an indoor playground. This requires some creativity and planning. 

• Convert unused or underused spaces into a fitness space. When thinking through alternative 
spaces to a gymnasium, consider unused classrooms, the lobby, the auditorium and hallways. 
Ask students what they would like to see in a fitness room. Hula hoops? Weights? Climbing walls? 
Other equipment? [12]. 

The sports organisation NIKE together with cooperation partners ([17], [18]) emphasises that we need 
to create active schools which ensure physical activity before classes, in class, and after classes. To 
introduce active design in the school environment, we need to follow the guidelines and documents 
prepared. It is equally important to: 1) inspire for physical activities so that these are performed for 
longer than 60 minutes a day; children need to walk a lot; 2) provide high quality physical education, 
which would provide positive experience; 3) involve everyone in physical activity – pupils, teachers, 
and parents. 

A study was conducted in Brazil where it was concluded that more physical activity is performed in 
schools which have more equipment for physical activity. The environment created by the school is 
able to affect the amount of activity of adolescents during the day. The school needs to have an 
attractive, diverse, and pleasant environment, which provides the opportunity for physical activity in 
class and after class [19]. 

Regular physical activity throughout the day can promote better attention, concentration ability, and 
academic achievements in the pupils. This is applicable to both short-term activities, i.e. immediately 
after physical activity, as well as in the long term. The brain of an active child works a lot better; a 
better attitude to learning and their own health is formed [20]. 

Regardless of the fact that the application of active design principles in the school environment is 
often called into question, pointing out that secondary school has students of very different ages, and 
thus the equipment in the activity areas needs to be universal. Moreover, not always pupils of different 
ages and genders want to engage in common activity; moreover, physically active pupils create 
additional noise [14]; research confirms that a suitable environment has a positive effect on the 
physical activity of pupils. 

Research shows that pupils get involved in active play more readily if the areas are clearly defined 
with special marking [20]. To attract attention to the active areas on the school premises, it is 
recommended to make these noticeable using bright drawings. This can also be a project designed 
and implemented by the pupils (see Figure 3). 

 
Figure 3. Transforming school spaces with art [12]. 

V. Viluma [21], having studied the needs of the users and having designed a project for improving a 
school’s interior, recommends considering possible activity areas in hallways, halls, etc. where it is 
possible to place active videogames, active games, training equipment, balance boards and stability 
balls, Swedish ladders, which do not take a lot of space and do not interfere with foot traffic. An exciting 
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active game that can be played both on the external and internal premises of a school is hopscotch. The 
playing field can be painted or marked on the floor with colourful sticky tape. The furniture selected for 
sitting also ensures micro movements that maintain muscle tone (see Figure 4). 

 
Figure 4. Active design of the school environment [21]. 

The study “Design and implementation of a physical activity intervention to enhance children’s use of 
the built environment” emphasises that children need to be educated about using the newly created 
environment. The use of opportunities for physical activity needs to be encouraged in everyday life until 
physical activity becomes a routine, i.e. walking, using stairs, going to the gym, etc. [22]. 

3 METHODS AND INSTRUMENTS  
The aim of the empirical study is to determine the behavioural habits of pupils during breaks, assessing 
their physical activity. The study provides an opportunity to explore the existing situation in schools, as 
well as the desirable types and needs for physical activity. To acquire research data, a survey was 
conducted using a questionnaire. A questionnaire is the most widely used research method; it contains 
specifically defined questions because the respondents need to answer these independently, without 
the help of the creator. The IPEN questionnaire adapted for adolescents was used in the study. The 
questionnaire is available at: http://www.ipenproject.org/methods_surveys.html. The questionnaire was 
designed as a result of cooperation between international institutions in 2012, summarising and 
improving questionnaires on factors affecting physical activity. The questionnaire is standardised and 
has been tested in many studies [23]. The questionnaire on everyday physical activity of pupils contains 
9 questions. With regard to physical activity of pupils during breaks, three questions are analysed in the 
article. The questions about physical activity in school and about the evaluation of the school equipment 
are multiple choice with the opportunity to add answers; whereas in the questions about spending time 
during breaks, the pupils evaluated the importance of each statement using the Likert scale (0-4). 

The survey was conducted in April 2019 by sending the questionnaires electronically to the schools that 
agreed to participate in the study and are located at the territory of the city. 200 completed 
questionnaires were received and analysed. The age of the research participants was between 16 and 
19 (53% males and 47% females). 
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4 RESULTS AND DISCUSSION  
Adolescents spend the most of their day in the school environment. In scientific literature, a lot of 
attention is given to the study of the use of school breaks between classes. It was found that using the 
out-of-class time in the school environment to the full, it is possible to reach up to 40% of the minimum 
physical activity required [24]. 

The schools where the survey was conducted have longer breaks (20-30 min), which could be used for 
physical activities. Still many said that there is no suitable area or environment where one could be 
physically active (Table 2).  

Table 2. Results of survey. 

% Yes No Sometimes  

Do you have the opportunity to do physical activities during the recess in school 
playground? 

33,5 11,2 55,3 

Do you have the opportunity to do physical activities during the recess in school 
hallway? 

16,7 44,5 38,8 

Do you have the opportunity to do physical activities during the recess in school 
sport hall? 

27,3 35,2 37,5 

As for the responses about the sports equipment available on the school premises, the majority said 
that there is no suitable outdoor training equipment (80%) and properly equipped sports grounds (75%). 

At this stage of development, adolescents most often spend their breaks passively. 73% said that they 
communicate with friends, sitting in the hallway or elsewhere, and 67% said that they often use the 
break to communicate by phone. 

In the study by A.M. Parrish et al. [25], it was found that with the introduction of active games and giving 
the opportunity for children in basic school to use sports equipment during breaks, the time spent in 
moderate and high intensity physical activity increased by 13%. Whereas when planning physical 
activity, the specific nature of the development stages needs to be taken into account. The studies state 
that a decrease in physical activity is closely related to entering puberty. Girls who mature faster than 
their peers are less active [26]. In a study conducted in Finland, it was found that physical activity 
decreases the fastest in boys aged 12 to 18 (5.1% a year), whereas for girls it is from 12 to 15 years of 
age (4.1% a year) [27]. 

Some studies note that spacious areas are believed to promote activity, and lack of these creates the 
directly opposite effect. One study mentions an architectural solution in a school building that has 
positively affected activity due to the number of its stairs [28]. 

A lack of equipment or outdated equipment is often mentioned as the factor that has the most effect on 
physical activity [29]. This is also partially confirmed by the data of this study, because 85% said that 
the school’s sports equipment is not available during breaks. 

Analysing the question about overall everyday physical activity, it was found that only 36% are physically 
active for 60 minutes at least 5 days a week. And only 15% of these perform physical activities every 
day. The results obtained are comparable with the statistical data of other European countries. For 
example, in Denmark moderate-intensity physical activity for 60 minutes per day is performed at this 
age (from 15-17 years) by 11%, in Finland – 13%, in Slovakia – only 10%. One of the most significant 
factors that affect the opportunity to get more involved in physical activity after school mentioned by the 
adolescents surveyed is lack of time and high academic load. Whereas physical activity in school is 
primarily limited by lack of motivation and unsuitable conditions. The lack of internal motivation is also 
named as the most common reason for not participating in physical activity in other studies [30]. 

5 CONCLUSIONS  
• Active design is a way of introducing and creating an environment in a particular place and 

premises that promotes physical activity, making it a routine, promoting the formation of healthy 
society. 

5480



• Physical activity of pupils both in the education process and during breaks is a natural requirement 
for the body to stimulate biological processes. Good physical and emotional health in adolescence 
makes it possible to deal with biological, emotional, and social change. 

• Including physical activity in educational institutions is possible by creating appropriate interior 
design, using suitable furniture, which ensures change of position, as well as placing suitable 
activities and games on the school premises. 

• By studying and analysing the needs of specific users, it is possible to create an environment that 
promotes development, healthy lifestyle, is safe, and meets requirements. The analysis of the 
pupil survey data shows that physical activity is an important component of the school 
environment, the opportunity for the pupils to spend their free time, as well as a way of maintaining 
a healthy body. 

• The results of the study testify to the necessity to search for new organisational and environmental 
planning solutions, which would also be interesting and motivating for adolescents. 
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