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Abstract 
This paper study aims to show the presence of mathematics and science in Swedish 

preschools and describe how teachers integrate these subjects into their daily work. The 

research was a case study in a preschool in a small city of Southern Sweden. The 

research concerns children from 3 to 5 years old and the method used was a 

combination of observation and interviews. Six teachers were interviewed after the 

observation of their daily work. Having experienced the Greek preschools, this study 

also points out the Greek example in a limited way, wanting to show different 

perspectives of the topic. 
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1 Introduction 
 

The preschool has a significant role in preparing young children for school life, since it 

gives them the tools to be able to respond flexibly to a wide range of abilities and skills. 

In preschool, the children are introduced in things and occasions that they will meet 

constantly later in school. Thus, the task of preschool and preschool teachers is both 

difficult and meaningful as it sets the foundations to the children’s future learning. The 

preschool should lay the foundations for lifelong learning (Ministry of Education and 

Sciences in Sweden, 1998). If children get in touch with the different cognitive subjects 

in an inspiring way from the beginning, it is much possible that their performance will 

be better later in school. As it has been said, the early learning experiences are a catalyst 

in shaping underlying characteristics of children’s personality and to further academic 

development (Sotiriou, Zafeiropoulou, 2003, 99) as well as to the subsequent physical, 

mental and emotional development (Yeboah, 2002, 51, Vrinioti, 1999, 612,  Pantazis, 

1997, 33). Early experiences form the children’s attitude towards school and their 

competence (Matsagouras, 2003, 213, Ramey and Ramey, 1998, 293, Zaxaris, 1998α, 

233), as well as the creation and maintenance of the will and motivation for learning 

(Pantazis, 1997, 35, Margettes, 2002, 111). 

 

This study focuses especially on mathematics and science and aims to describe how 

Swedish children encounter and interact with these subjects from the early ages. Young 

children enjoy exploring and investigating their surroundings and if this natural 

inclination is applied in science and mathematical activities, their interest in these 

subjects may be enhanced later. Apart from this, there are also many other reasons why 

the development of a valued mathematical and scientific education is very important 

from early ages, like social, educational, developmental reasons, etc. The modern world 

in which children are going to live requires the development of some special skills. 

These skills include problem solving, data processing, analysis and synthesis, 

assessment, predictions, systematic reasoning, generalizations, interpretation, logical 

argument, critical thinking and other that mathematics and science can promote 

(Pedagogical Institute, 2011). Consequently, the central objectives of mathematical and 

scientific education is no longer the standard learning of concepts and processes but the 

development of a thinking that exploits features of mathematics and science 

http://www.tandfonline.com/doi/full/10.1080/00313830802497265#ref38
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respectively. And as the foundations of children’s development are laid in early ages, it 

is important this special way of thinking and action to be nurtured at the same time. 

Moreover, the fact that mathematical and scientific concepts and theories follow a 

progressive proceeding of creation and development shows the importance of the early 

beginning of occupation with these subjects. For example, children’s early familiarity 

with mathematical and scientific language can positively influence the development of 

mathematical and scientific concepts and, thereby, mathematical and scientific thinking, 

something that reveals the continuity and the evolution of learning. Learning in these 

areas is dynamical and it is constantly evolving, meaning that the foundations from 

preschool have to be very strong.   

 

For that reason, our research aims to investigate the presence of mathematics and 

science in Swedish preschools, and how the foundations of these subjects are being 

formed in the Swedish educational system. 

 

The Swedish Curriculum for the Preschool (Lpfö, 1998) states goals to strive for but not 

necessarily reach. According to the Swedish Curriculum for the Preschool, there are 

specific goals for mathematics and science such as all children should develop their 

understanding of space, shapes, location and direction, and the basic properties of sets, 

quantity, order and number concepts, also for measurement, time and change. They 

should also develop their ability to use mathematics to investigate, reflect over and test 

different solutions to problems raised by themselves and others and their ability to 

distinguish, express, examine and use mathematical concepts and their 

interrelationships. Another important aspect is the development of their mathematical 

skill in putting forward and following reasoning as well as the development of their 

interest and understanding of the different cycles in nature, and how people, nature and 

society influence each other. Their understanding of science and relationships in nature, 

as well as knowledge of plants, animals, and also simple chemical processes and 

physical phenomena should also be developed and last but not least they need to 

develop their ability to distinguish, explore, document, put questions about and talk 

about science. 
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Also the preschool teachers are responsible so that children are stimulated and 

challenged in their mathematical development, as well as to develop their interest in 

science. 

 

It is clear that the Swedish curriculum for preschool emphasizes in mathematics and 

science and places focus on the learning environment which has to be good for 

development, open, enriched by content, attractive, able to promote play and creativity, 

take account of children’s eagerness, provide stimulation and support, challenge the 

curiosity of children and give them learning, understanding and expression 

opportunities. Of course, the interests and needs of children are key components of their 

education in the preschool curriculum. 

 

In the same way, in the Greek curriculum for preschool (Pedagogical Institute, 2011), 

mathematics and science are two of the seven learning areas that the curriculum places 

focus on and have specific goals to be achieved. Indeed, each area is analyzed in content 

with more subsections, goals and suggestions of activities that can facilitate the 

implementation of the goals. Mathematics and science are not considered as subjects 

that need to be “taught” in children. The teachers’ role is to create a total of actions and 

environments in which the children with individual search or playful procedures can 

have an initial acquaintance and experience with mathematical and scientific issues.
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2 Background 
 

 Research has shown that children learn better in cooperation with their social 

environment. Learning theories suggest that working and interacting with other people 

and materials give children the opportunity to understand the world, experience 

different things and eventually learn. The same occurs when it comes for mathematics 

and science in preschool. Young children may not be ready to learn concepts and 

theories, but their natural inclination of discovering their surroundings and answering 

questions about the world, can be used as a start point for their introduction to 

mathematical and scientific contents.  

 

Piaget's theory of cognitive development 

According to Piaget key source of knowledge is the very act that the child exercises in 

the environment, i.e. the active creation of knowledge. In early childhood, children are 

in the preoperational cognitive stage of development (4-7 years old) which, according to 

Piaget, is characterized by the lack of logical thinking but the children can form a 

primary reasoning (Panopoulou-Maratou, 1998:92). Of course, these stages that Piaget 

suggested are not general for all children since each child follows its own 

developmental rhythm. However, there are some characteristics very common to most 

children. The children’s thought in this stage is one-sided (egocentric) (Cole & Cole, 

200:121) and the child is unable to understand the interrelation of many factors or to 

take into account the multiple dimensions of reality (Maridaki-Kassotaki, 2004). So, it 

is impossible for children in this age to understand and learn concepts and theories but it 

is very likely to take stimuli and develop a way of thinking that will be useful and 

productive in their later education.  

 

Social Learning Theory (Bandura) 

Bandura’s Social Learning Theory posits that people learn from one another, via 

observation, imitation, and modeling. People learn through observing others’ behavior, 

attitudes, and outcomes of those behaviors. “Most human behavior is learned 

observationally through modeling: from observing others, one forms an idea of how 

new behaviors are performed, and on later occasions this coded information serves as 

guide for action.” (Bandura, 1977:22). Social learning theory explains human behavior 

in terms of continuous reciprocal interaction between cognitive, behavioral and 
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environmental influences. In preschool, this continuous reciprocal interaction occurs in 

every occasion. It is thus important that learning should be based, not only on the 

interaction between children and adults, but also on what children learn from each other 

(Ministry of Education and Sciences in Sweden, 1998) especially in preschool that 

children's cooperation and co‐learning is extended (Williams, 2001). Today, both 

teachers and parents recognize the importance of modeling appropriate behaviors, but it 

is very important for them to pay attention on what children learn from their own 

interaction. Activities should not be planned only as children-teacher activities, but 

teachers need to leave children on their own. The interaction between children is very 

meaningful as they exchange opinions, thoughts and experiences without the teacher’s 

intervention. What teachers could do is to observe from distance and evaluate how 

children act among others. For example, if teachers leave scattered objects in the 

classroom with mathematical and scientific content, he/she can see how children work 

on them and how they collaborate with each other. Of course the teachers themselves 

should motivate children work with this kind of material and show them how to do so, 

as it will work as a model for them. However, it is very common that teachers from fear 

of their inadequacy in mathematics and science avoid dealing with these subjects and 

they give the wrong message to children that mathematics and science are difficult. 

Children see teachers and adults, in general, as models so this kind of behavior can 

restrain their interest and willingness to learn upon these subjects. 

 

Social Developmental Theory (Vygotsky) 

Related to this point of you is the Social Developmental Theory which argues that 

social interaction precedes development. Vygotsky’s theory (1978) promotes learning 

contexts in which students play an active role in learning. Learning therefore becomes a 

reciprocal experience for the students and teacher. Especially, the More Knowledgeable 

Other (MKO), one of the major themes that the theory asserts, shows the importance of 

the other people in someone’s learning. The MKO refers to anyone who has a better 

understanding or a higher ability level than the learner, with respect to a particular task, 

process, or concept. The MKO is normally thought of as being a teacher or older adult, 

but it could also be peers or a younger person. According to Vygotsky, learning occurs 

in the Zone of Proximal Development (ZPD). Vygotsky describes the ZPD as follows: 

“the distance between the actual developmental level as determined by independent 

problem solving and the level of potential development as determined through problem 

http://www.tandfonline.com/doi/full/10.1080/00313830802497265#ref38
http://www.tandfonline.com/doi/full/10.1080/00313830802497265#ref70
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solving under adult guidance or in collaboration with more capable peers” (Vygotsky, 

1978:86). Consequently, development cannot be separated from the social context. And 

the interaction between individual- social environment not only facilitates learning, but 

creates it. Learning is the outcome of both independent and collective action. The fact 

that there is an interaction between people in terms of gaining knowledge make 

everyone transmitter and receiver of action at the same time. 

 

Discovery Theory (Bruner) 

As it is already mentioned, young children want to discover the world by their nature. 

Bruner (1967) utilized this natural inclination of young children to his theory of 

Discovery Learning which is a method of inquiry-based instruction; discovery learning 

believes that it is best for identify key principles for themselves. It takes place in 

problem solving situations where the learner draws on his/her own past experience and 

existing knowledge to discover facts and relationships and new truths to be learned. 

When students are actively engaged in learning, they may be much more likely to 

remember knowledge discovered on their own. In terms of mathematics and science this 

theory is more than applicable as it gives the opportunity to children to experience 

things on their own and make their own understanding on things that may not be easy to 

approach in other way in this age.  

 

Experiential Learning ( Kolb) 

After discovering their surroundings children gain experiences. Experiences are the 

most important thing in this age as they will be used as metacognition in children’s later 

education. Experiences are beneficial because they help children deal with different 

situations and see the various perspectives of them. When children have to deal with a 

problem, experiences can help them decide which is the best way to follow in order to 

solve it. Therefore, teachers have to enrich young children’s daily life with a variety of 

experiences and make them able to gain multiple knowledge. When it comes to 

mathematics and science, experiences can also help young children avoid cognitive 

barriers that have unconsciously been created, e.g. when children are constantly 

experienced one version of a triangle, any other triangle with different space position 

and orientation can be considered as another thing and not as a triangle. Kolb and his 

theory of Experiential Learning describe a four-stage cyclical theory of learning. Kolb 

(1974) views learning as an integrated process with each stage being mutually 
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supportive of and feeding into the next. It is possible to enter the cycle at any stage and 

follow it through its logical sequence: Concrete experience-Reflective observation -

Abstract conceptualization -Active experimentation. However, effective learning only 

occurs when a learner is able to execute all four stages of the model. Therefore, no one 

stage of the cycle is as effective as a learning procedure on its own. Kolb’s four-stage 

learning cycle shows how experience is translated through reflection into concepts, 

which in turn are used as guided for active experimentation and the choice of new 

experiences. Kolb believes that “learning is the process whereby knowledge is created 

through the transformation of experience” (1984:38). The distinguishing feature of 

experience-based learning is that the experience of the learner occupies central place in 

all considerations of teaching and learning; it supports a more participative, learner-

centered approach, which places an emphasis on direct engagement, rich learning events 

and the construction of meaning by learners. 

 

Dewey also agreed with the importance of experiences in learning and he stated “all 

genuine education comes about through experience [but] . . . not all experiences are 

genuinely or equally educative” (1938:25). His statement might indicates that the 

learner has to reflect upon the experience actively in order the learning to be 

meaningful. In addition,  Maria Montessori's work can be considered as experience 

based learning as her method involved imposing nothing but creating an environment in 

which children learn to think by themselves, through the progressive mastery of their 

first-hand experiences (Kraft n.d.:10). Rogers (1951), in his study, has also written 

about the learning process and especially the role of a teacher in that process. He 

believes that no one learns anything of significance from someone else. Instead, 

learning takes place when a learner is intrinsically motivated to learn and undertakes to 

learn something on his/her own. 

 

Learning through play 

Young children learn not only through social interaction, discovery and experiences but 

thought play as well. Of course all these elements are combined somehow, that’s why 

play from a Piagetian perspective is considered as children's work with the experiences 

they have got. If it is natural for young children to explore and discover the world, the 

most natural way for them to do it is via play. For young children, there is no distinction 

between play and learning. Play takes most of their time and it is essential, vital, critical, 
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and fundamental to a child’s social, emotional, physical, and intellectual development. 

In fact, healthy, valuable play touches on every area of a child’s development. However, 

over scheduling, emphasis on academics in preschool and the expanding accountability 

in education have put play at risk. Children should be freer to play, even if this play is 

planned from the teacher with a goal behind or it is free play. And that’s because 

researchers agree that play provides a strong foundation for intellectual growth, 

creativity, problem-solving and basic academic knowledge. So, teachers may need to 

expand their vision of play. Children can learn mathematics and science as well as if 

they participated in organized activities. Many teachers believe that play is a waste of 

time concerning learning but it is actually the primary source of knowledge for children. 

Play can provide children with opportunities to develop and improve their skills in 

mathematics such as counting, understanding and using numbers, calculating and 

describing shapes, etc. Also, in science children can make sense of their physical world 

and experience different physical phenomena through play. Play-based learning is based 

on a Vygotskian model of “scaffolding” where the teacher pays attention on specific 

elements of the play activity and provides encouragement and feedback on children’s 

learning. 

Play-based learning programs include among others: 

The Reggio Emilia approach (2012); has a vision of the child as a competent learner, 

and has produced a child-directed curriculum model. The curriculum has purposeful 

progression, but no defined sequence. Teachers follow the children's interests and ideas, 

and do not provide focused instruction in reading and writing. The Reggio approach 

believes that children learn through interaction with others in a friendly learning 

environment. 

 

The Swedish preschool curriculum (Ministry of Education and Sciences in 

Sweden, 1998) calls attention to the fact that the environment in preschool must be 

joyful. It is also mentioned that the preschool should encourage play and activity both 

indoors and outdoors so that it can inspire children to explore the surrounding world, be 

imaginative and creative.  

 

 Many theories have been approached which show that learning can be achieved without 

something being taught. Especially for mathematics and science which are difficult to 

be reached by young children, where the teachers’ role is to give as much as possible 

http://en.wikipedia.org/wiki/Scaffolding
http://en.wikipedia.org/wiki/Reggio_Emilia_approach
http://www.tandfonline.com/doi/full/10.1080/00313830802497265#ref38
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experiences and stimuli to children and at the same time leave children reflect upon and 

interact with their surroundings in order to gain the desirable knowledge. Because the 

students’ performance in mathematics and science are directly related and depend on the 

learning opportunities provided to them. The Swedish preschool curriculum emphasizes 

that the starting point for the preschool is the experience children have already gained, 

their interests, motivation and their drive to acquire knowledge. Children search for 

knowledge and develop it through play, social interaction, exploration and creativity, as 

well as through observation, discussion and reflection (Ministry of Education and 

Sciences in Sweden, 1998). To sum up, although the preschool is not subject-oriented, 

the basic dimensions of the different learning subjects are there. The content that 

children learn is then similar throughout the whole school system (mathematics, 

science, etc.). The way children learn in different levels, however, is different (different 

approaches, activities). 

 

 

2.1 Research Question 

 

The question of this study is: 

i. How preschool teachers integrate mathematics and science in their daily work in 

Sweden? 

The aim of the research focuses on the practices that teachers adopt and apply in order 

to promote mathematical and scientific learning in preschool. The study wants to 

examine in what ways the children contact and experience mathematics and science in 

their everyday occasions. What mathematical and scientific materials are available to 

children, how teachers present mathematics and science in their work and how they 

motivate children in participating in different activities with the relevant content? All 

these fields are included in our research question. 

 

 

 

 

 

 

 

 

 

 

http://www.tandfonline.com/doi/full/10.1080/00313830802497265#ref38
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3 Methodology 
 

3.1 Design 

 
This research was a qualitative, case study research. The conduction of this study 

included the use of two qualitative research methods, observations and interviews. The 

observations preceded the interviews and that because the researcher first wanted to 

gain insight into situations and then use an additional method (interviews) to provide 

corroboration and triangulation. In this way, the research study ensured more validity 

and reliability. The primary intention of the interviews was to do a group interview with 

a focus group which would consist of all teachers from the three age groups. However, 

the fact that the research’s field was the preschool, made it impossible to interview all 

teachers at the same time. Therefore, the interviews were held in pairs so that the 

teachers could interact with each other and express their own point of view as well. The 

first interview was used as a pilot interview so that the questions could be adjusted and 

formed as appropriate as possible. 

 

 

3.2 Setting 

 
The research was carried out in April-May 2015 in Sweden. The scope of the study was 

subject to one preschool within the southern region of Sweden. The participating 

preschool was a Reggio Emilia – inspired preschool which offered insights into the 

different approaches a preschool can get and different dimension in the research topic. 

 

3.3 Participants 

 
The focal point centred around three preschool classrooms with children from age 3 to 

5. Each classroom had three teachers with different age and years of teaching. From 

these 9 teachers, only 6 were selected to be observed and interviewed according to their 

availability within the school schedule.  
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3.4 Research Tools 

 

3.4.1 Observations 

 
Observations offer the researcher the opportunity to gather ‘live’ data from naturally 

occurring social situations and thus the researcher can look directly at what is taking 

place in situ (Cohen et al, 2007). Cohen et al (2007) also point out that the use of 

immediate awareness or direct cognition has the potential to yield more valid or 

authentic data. In this research, observations were preceded since the observation on 

what people do provides a reality check in what people say they do (Robson, 2002:310).  

 

Each classroom was observed for one day. The kind of the observation used was an 

overt participant observation as the researcher was part of the social life of participants 

and documented and recorded what was happening  (participant-as-observer) (Cohen et 

al, 2007:404). The observation was semi-structured since it was determined from the 

beginning what the main points of observation would be. However, in a classroom 

which functions in a dynamical way, it is reasonable that other things that were not 

considered before may come up. So, the research followed the first determined 

guidelines but it was also flexible and open for new ones. A carefully prepared 

recording schedule with filed notes was used in order problems caused when there is a 

time gap between the act of observation and the recording to be avoided (Cohen et al, 

2007:396).  Observational data are sensitive to contexts and demonstrate strong 

ecological validity (Moyles, 2002). The researcher was able to see things that might 

otherwise go unnoticed, discover behavior that participants might not freely talk about 

in interview situations, etc.  

 

The determined observation points included games with mathematical and scientific 

content that children could easily approach and interact with during their free play, 

organized activities with relevant content and objective; how teachers motivate children 

to this kind of activities and if they interact mathematics and science in other “teaching” 

subjects (e.g. linguistics, literature, art, etc.). The provided mathematical and scientific 

material and the opportunities that are offered to children in order to be able to 

experience these branches of science, how and in what frequency teachers present 

mathematics and science were also aspects that the research wanted to point out.  
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3.4.2 Semi-structured Interviews 

 
Conducting semi-structured interviews provided the author with the opportunity to 

collect data from the teachers’ perspective. The interviews included a combination of 

interview guide approach and standardized open-ended interviews. All interviewees 

were asked the same questions but, apart from these, there were more questions in 

accordance to the teachers’ answers that may touch on another important issue that had 

not been counted before. The open-ended questions allowed the ongoing debate and the 

free expression of the interviewee. Furthermore, the interview questions were formed 

and influenced from the research question and the observation which was preceded, as 

well. The interviews were held in pairs with both teachers of each age group, thus the 

interviewees included 6 preschool teachers for children from 3-5 years old. All teachers 

were employees in the same preschool in a small city at the Southern of Sweden. 

 

The interviews were also selected because the author was able to ask questions to the 

teachers upon their daily work which was previously observed and have their point of 

view on the topic. Furthermore, the fact that the observations were time limited 

highlighted the necessity of the interviews as the teachers provided the author with more 

examples that had not been recorded. 

 

 

3.5 Data Collection 

 

Observations 

 

Prior to conducting observations, the researcher contacted the participating school and 

informed the teachers about the research and its aim. The teachers were all agreed to be 

observed and interviewed and informed the researcher that any permission letter or 

consent paper is needed to be signed. However, the researcher provided the teachers 

with a paper with the observation schedule. Subsequently, the researcher in cooperation 

with the teachers decided the dates for the observation. After the data was collected, 

they were transcribed and analysed thematically. 
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Interviews 

 

The interviews were held in English. The data was recorded using a digital device and 

transferred to a computer. After being transferred the interviews were transcribed and 

analysed thematically. 

 

3.6 Ethical Considerations 

 
The Swedish Research Council (2011) in Vetenskapsrådet highlights four ethical 

principles: ‘Informant requirement’, ‘Consent principle’, ‘Confidentiality requirement’ 

and ‘Use requirement’. Taking into consideration these, the teachers were assured from 

the beginning that the research was characterized by confidentiality and anonymity and 

that their answers were not rated reportable. Any data gathered would remain 

confidential and store securely (Swedish Research Council, 2011). The names of 

teachers and school would not appear in any published documents. It was clear that 

there was no intention to judge their work but an effort of promotion of the prevailing 

situation in general, by taking as example this preschool.  

 

3.7 Methodology Analysis 

 
It is notable that due to time restrictions this research was carried out in one Swedish 

preschool and generalizations cannot be made.  However, it was possible to have an 

insight on how mathematics and science are presented in Swedish preschools and in 

what extend through this case study. During the conduction of the research and the data 

analysis the researcher strived for objectivity and tried not to influence research subjects 

or events. Probably this paper can act as stimulus, raise concerns and motivate other 

researchers of the field for a more expanding research in Swedish preschools. Maybe in 

a future research study, a focus group can be used as method of data collection, 

something that was not possible in this study. Another influencing factor in this study 

was the language barrier, as some of the interviewee teachers could not speak English as 

well as others, so they did not participate as much in answering questions.  And last but 

not least, the fact that the aim and purpose of the research were notified in advance, 

might affected the teachers’ work and answers. 
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4 Results 

Observations 

The observations in the three different age groups of 3, 4 and 5 years old children 

provided the author with lots of information about the presence of mathematics and 

science in Swedish preschools. At the time the observations were held, each group was 

working on different project. The 3 years old group was working on ‘trees’. They were 

learning about the roots, the leaves and paper. The 4 years old group was working on 

‘water’. They were learning about the water cycle, the waves, the different forms that 

water can get, etc. The 5 years old group was working on ‘insects’. They were learning 

about their characteristics and the different kinds that we encounter in the environment.  

  

The 3 years old class 

How teachers motivate children to interact with mathematics and science 

The first observation was in the 3 years old classroom. That day, the classroom went to 

the forest, next to the preschool, to search for tree roots. During this outdoor activity, 

the teachers utilized mathematics and science broadly. They asked the children which 

road they should follow, which one was shorter to get to the forest and if they should go 

right or left. When they were crossing the street they asked the children to look right 

and left for cars. The mathematical background of these questions was distance, spatial 

orientation and position as they told the researcher. The children could move to space 

and use the right language for that (right, left, etc.). The teachers also asked questions 

about the trees.  They stopped in front of a tree with the children and they started talking 

about how leaves grow.  

 

Teacher: Now, we can see many green leaves on the trees because spring is the season 

when leaves grow. 

Child: Yes, leaves come in spring because if they had come in winter, they would have 

been frozen.  

 

When they arrived at the forest, the teachers encouraged the children to search for roots. 

The children were very excited and they compared the roots they found depending on 
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the size and shape. And they did that by using their tablet to see closer to a root. The 

teachers asked them how they think that the soil components are transferred from the 

roots to the branches and they had a nice conversation about it.  

Equally important is the fact that the teachers were doing environmental education. 

When the children ate their fruits in the forest, the teachers collected the peels in a 

plastic bag and asked the children what they should do with the bag. The children 

immediately responded that they had to take the bag with them back to the preschool 

and throw it in the recycling bin. Otherwise, they would pollute the environment. 

 

Mathematical and scientific materials 

Back to the preschool, the researcher could observe many things with mathematical and 

scientific content in the classroom. They had books that the children were asked to 

count how many things they could see in the pictures, they had planted plants, they were 

taking care of them and they could see their growth, there were numbers in the walls, 

geometric shapes in cards, lego in different shapes and sizes, different building 

materials, etc. Concerning their project, the teachers, together with the children and their 

parents, had made a tree out of paper and also a 3D tree to which they did many 

activities that the children could actually interact with the tree and learn from it. 

 

The 4 years old class 

Mathematical and scientific materials 

In the 4 years old group, the researcher could also observe many interesting things in 

the classroom. They had numbers in the wall and in cards with the symbol of each 

number, the word and an image related to the number. The months were also written 

down with a number next to them showing which was first, second, etc. Also, the 

researcher  could see table games with numbers and images for pairing, blocks in 

different geometrical shapes, a game with magnets and sticks for making geometrical 

shapes, book with designs that the children can get ideas from or follow in order to 

create something, toys with animals, a nest construction (about birds), growing plants, 

the globe, different materials all over the classroom like wood, metal, plastic, stone, etc. 

The children were using the ruler with easiness and they were making complex 

structures out of lego. 

Concerning their project, there were books about water, they had drawn the water cycle, 

they had done water experiments outdoors and in the water room that the preschool has, 
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they had composed a poem using words related to water, they wrote a story about water 

and waves and then they did a play about it. Also, many paintings and collages related 

to their topic had decorated the classroom.   

 

 

How teachers motivate children to interact with mathematics and science 

During the observation, the researcher was in front of a rehearsal for their play. The 

rehearsal took place in the music room with a small group of children. Before they 

begin, the teacher shared out the roles. By doing this, they realized that they had many 

roles but few people. So, the teacher encouraged the children to count again how many 

roles they had and how many children they were. After doing this, the children did one 

to one pairing and realized that more children were needed. Another group of children 

were at the kitchen and they were baking bread. The teacher was using the concepts of 

“half” and “whole” and the children were counting the needed quantities. 

 

The 5 years old class 

How teachers motivate children to interact with mathematics and science 

In the 5 years old classroom, they had also planted tomatoes and there were pictures 

with flowers in which they had detected their parts and pictures with growing plants. 

The children were playing with table games and they were encouraged to use the dice 

and count. A girl had made a painting with stars and she counted by herself how many 

stars she had drawn to tell her classmates. Two other children were playing a game with 

cards and in the end of the game each of them had a specific number of cards that the 

teacher motivated them to count in order to find out who was the winner. In the 

classroom there were books with numbers, plants, animals, insects and nature. The 

children had made leaves, trees, insects’ nests, and insects with play dough. The 

classroom was decorated with collages and paintings with gardens and nature. The 

teachers have transferred the children’s model on the computer and thus the children 

could interact with them, resize themselves, change the spatial position etc.  During the  

observation, when the teacher saw some children playing with the tablet, she intervened 

and made their play more meaningful as she put a game with geometrical shapes. The 

game was about surface and cubes. The children had to put cubes on the surface in order 

to make 3D geometrical shapes and they were able to change the spatial orientation and 

position.  
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Concerning their project, one group of children was asked to go outside, find insects, 

count them, draw each one of them and then present their findings to the rest of the 

classroom. They used a plastic box to collect the insects with a magnifying glass on it, 

so they could easily see closer and analyze each one of them. Some photographs in the 

classrooms showed that they had already gone to the forest before, to search for insects. 

And there were also pictures with insects and their body parts. Another group was 

making insects in milk cartons with a variety of materials, including materials from the 

nature. The teacher motivated them to measure the length and if something fits into 

something else (capacity). And some children were making insects with play dough. 

The teachers had put pictures with the insects in front of them so they could see them 

and count how many legs and antennas each insect has. It is noteworthy the 

conversation between two children who were making a ladybug. The two children had 

in front of them the images of a ladybug and an ant. When they finished the ladybug, 

the children showed it to the teacher and she encouraged them to count again her legs. 

The image had six legs and they had made four. So the teacher asked them how many 

more legs they needed. They answered two and the girl started making them. Then, the 

boy commented that she was not doing them in the right way because they were big and 

long like ant’s legs were (he was pointing at the picture). The girl looked at the picture 

and agreed that she was wrong. Then, she cut the legs and made them thinner. 

When they gathered all together at “trapan”, they said which date they had. The teacher 

showed them a picture of a ladybug and asked them how many dots she had.  The 

children counted them from distance and said their result. Then she asked them about 

her legs and antennas. Many children disagreed with each other and it was then when 

the teacher encourage them to come close to the picture and point at each 

dot/leg/antenna when they were counting. If they still couldn’t reach to a homophone 

decision, the teacher motivated them to argue logically about their thoughts.  Then she 

presented two other pictures with different insects and she asked the same questions 

encouraging children to do a comparison between them. Concepts like long, short, big, 

small came up. 

 

All three groups had in common that in the morning they were counting how many 

children were missing, they had simulations of animals and phenomena, light table and 

overhead to which children could experience the shape and distance. Also, all teachers 

were using their digital camera extensively. They were taking photos of every activity 
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and then they were printing them so as the children could experience the visualization of 

different situations and get in touch with different scales and optics. And last but not 

least, all three age groups had worked with recycling and the children were 

environmentally aware.  

 

Interviews 

Regarding interviews, these were held in pairs with two teachers of each age group at a 

time. The interviews were enlightening and useful to broaden the author’s knowledge of 

what she had already observed. The author was actually able to ask upon her 

observation’s points and gain information from a different point of view, the teachers’ 

one.  

 

The importance of mathematics and science in preschool 

The first question was common to all three groups and it was about the teachers’ 

opinion of the importance of mathematics and science in preschool. All teachers agreed 

upon the great importance of these subjects as they told the researcher that «It is 

important that we start the thinking about mathematical and scientific concepts from 

early ages». And that is because science and especially mathematics are everywhere in 

our daily life so it is impossible someone not to encounter and deal with them, they add.  

 

The requirements of the Swedish curriculum for mathematics and science 

Regarding the Swedish curriculum and its requirements, they emphasized that there are 

not any specific goals for these subjects to be achieved and as a teacher told the 

researcher «Our curriculum, it’s not what the children have to achieve, it is what we 

(teachers) are aiming for that they should learn what is said in the curriculum». 

Teachers see the curriculum’s content as the “rights” that children have, to meet 

different situations. So, they have an overall view upon it, meaning that the teachers 

know what children need to encounter in their preschool years and each year they 

provide the children with respective opportunities. As they mention, during the 

transition from one year to another they reflect on what they have done and decide if 

something needs to be done more extensive or from a different approach. The teachers’ 

basic aim is to make sure that the children before leaving preschool will have met with 

all of the curriculum’s requirements; «When they go to school, I should have made an 
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arrangement that they have met everything in the curriculum». They place more focus 

on the experiences and the stimuli that the children will gain rather than “teaching”.   

 

 

Evaluation in mathematics and science – Opportunities for all 

All teachers pointed out that they never say “Now, we are going to do mathematics or 

science” and as a result they do not evaluate children’s competence; «I will not sit when 

they are 5 years old and check if they can count, they can write, etc. That’s not the 

point», but they check children’s understanding as a way of self-evaluation in order to 

make sure that they have offered the right opportunities for children to be able to learn. 

As the curriculum describes: «The aim of evaluation is to obtain knowledge of how the 

quality of the preschool [ ]… can be developed so that each child receives the best 

possible conditions for learning and development» (1998). And they continue that when 

some children need more help, they reinforce them by giving them more and more 

opportunities until they feel comfortable with the topic. «For example, we make smaller 

groups, we repeat a situation/activity, we talk to them, we create a different situation 

from another approach and we use different language in order to make it easier for 

them». The teachers summarize saying that preschool’s task is to prepare children for 

school, not to teach them specific subjects before school. Whatever they do on these 

subjects acts more like «…early learning for the next step in the school..».  

 

The combination of mathematics and science 

When they were asked if they combine mathematics and science, all of the teachers 

answered positively and one of them added that «children themselves do so all the time, 

so it is a natural result for us to do the same». However, this combination is not always 

in equal terms as the “quantity” of each subject depends on the current project, as the 

teachers told the researcher. And because all three groups are working on projects with 

scientific content (trees, water, insects), they informed the interviewer that they also try 

to integrate more mathematics in them. Additionally, there is combination not only 

between these two subjects but also with various subjects. For example, the 4 years old 

group working on water had made poem, paintings, book and play on it, showing the 

combination of science and mathematics with linguistic, art, poetry, literature and 

drama. They mentioned that this combination between the different subjects is really 

important; «The combination of different situations and ways of expression help 
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children to meet many different kinds of knowledge». In this direction, significant is the 

viewpoint of their colleagues, they add. They exchange opinions and ideas in order to 

improve their project and by extension their task.  

 

 

Learning in a playful environment 

As teachers of a Reggio Emilia- inspired preschool, they believe that the most important 

thing is to create a playful environment for the children. In this environment, children 

can gain knowledge through their own experience and senses and use it later at school. 

The teachers observe to what children are most interested in and they create an 

equivalent challenge for them. So, most of the activities that take place in the classroom 

are based on what children are curious to learn.  

 

How teachers motivate children to interact with mathematics and science? 

When asked how teachers encourage children to participate in activities and interact 

with mathematics and science, they underlined that this depends on the “reason” (goal) 

of the specific activity. According to what they want to achieve, they will follow a 

specific approach to get children’s interest and willingness to participate. However, not 

every activity has a “reason” behind, since an important part of the activities is to be 

spontaneous, «..to catch the moment..» as they say. They admit that sometimes they 

plan something and it does not have the desired outcome because children have 

different thoughts and preferences. But they consider this as a balance for them since 

they are able to combine what they had in mind with the children’s ideas. And this is 

their aim; to involve children into the educational process, to « let the children in».  

 

Examples on how teachers integrate mathematics and science into their 

daily work 

As the interview was going on, the teachers wanted to share some examples of their 

effort to integrate mathematics and science into their daily work. More specifically, they 

state that every day in “trapan” they count together with the children who are present 

and absent. When it is time for children to eat their fruits in the morning, it is a great 

opportunity for them to use mathematical concepts, they continue. They count how 

many children will eat fruit and then they know in how many pieces they have to cut the 

fruit. The teachers introduce concepts like “half”, “whole”, “quarter” and concepts that 
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correspond in larger quantities, and they motivate children to do one to one pairing of 

the pieces with each person. Moreover, when the children are drawing the human body, 

the teachers intervene and ask them to count the number of each of our body part. And 

they transfer this knowledge to the moment the children get dressed to go outside. 

Again they talk about the quantum. They also discuss the position one has in space; how 

one sees from different point of view, where is one’s position depending on a specific 

benchmark, etc. Words like “up-down”, “right-left”, next to”, in front of-behind” are 

introduced to children. Another example they mentioned is that they combine the 

number with different situations e.g. four years old, four apples, four children, and thus 

children realize that the number 4 is always four in quantity even if it is years, apples or 

children. The teachers, also, motivate children to play games with dice so that the 

children will acquaint themselves with mathematical concepts. On the light table, 

children are able to put objects on various combinations and make geometrical shapes 

and get introduced to the mathematical concepts of regularity-motif, something that it is 

also achieved when they make jewelry with beads. Further up, the teachers added that 

they learn about science when they get in touch with the different colors and textures. 

Equally important is the concept of length-distance. They stated that one of their 

previous projects was about how far a place is, and they used long rulers, other objects 

or the children themselves as a measure. The concept of classification is also being 

introduced to the children from early age, by the simplest way of asking children to put 

the things they use back to their place. To do that, teachers have put a picture of the 

respective object on the place it belongs. 

 

The teachers’ role 

All teachers stated that they integrate mathematics and science both to planned activities 

and free play. They add that when children are in a specific station or play with free 

material, they always try to strengthen their play by showing them at first what and how 

they can interact with the material, ask children questions to raise concerns, answer to 

their questions or motivate them to think other ways of learning in relation to their 

question. They focus on the dialog between teachers and children and they avoid giving 

answers but they try to make children think; «Most mathematics are achieved with the 

talking with the children. We are putting words on what children do and focus on how 

the situations are organized. ». As they confided in the interviewer, most children 

themselves urge to do something in a specific way because their experience in different 
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situations and ways of learning has made it possible for them to decide which way and 

approach fits best for them in order to gain knowledge and answer their questions. The 

teachers’ role then is to promote their idea and organize the proper situation for them. 

Apart from this, they believe that the interaction among children is of great importance, 

as well. When children interact with each other, they learn how to listen, be patient, 

show respect, expand their language and communication skills and learn through 

collaboration; «This interaction brings collective and automatic learning». However, 

they signalize that the teacher needs to be always around and give to the children the 

right mathematical and scientific words because they see as really important for children 

to get familiar with the correct words in different situations from early age and even 

more important to hear them from their teacher who acts like a model to them. It is 

natural for children, especially in this young age, to have or create their own words 

which teachers have to listen and take into account. As a teacher analyzed to the 

researcher, there was once a child who, after having heard the word “triangel”, had 

understood that the geometrical shape had been given this name because of its three 

angles. As a result, the next time that an octagon was presented to the child, he named it 

as åtta-angel instead of octagon. The child had made a logical reasoning, but the word 

that he created was not used, so the teacher had to intervene. Of course, they continue, 

the teachers try to use the terminology which is appropriate to the age, starting with 

easy words in younger ages and continue with more complicated ones.  
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5 Discussion 

 

The research confirmed the presence of mathematics and science in Swedish preschools. 

Even though, the Swedish curriculum for the preschool does not provide specific goals 

for these subjects, it gives the guidelines that need to be followed for children’s 

introduction and understanding to them.  

 

The teachers’ task 

The teachers place focus mostly on learning through play and on self-acting learning. 

They put children in the center of the educational process and promote children’s needs 

and interests. They treat children both as individuals and as members of a group. 

Communication is a vital aspect of their work and active discussion takes place in every 

activity.  Teachers create activities based on a holistic view of the child, meaning that 

they take into consideration the age, background, etc. and aim for the all-round child 

development. Especially, at this preschool, a Reggio Emilia-inspired preschool (2012), 

that their theory is that whatever is done inside the classroom can be transferred outside 

as well. And that there are 100 languages, meaning that there are a hundred different 

ways of expression; «Different ways suit different children. And by examining and doing 

the same thing with different "languages" the children can get a deeper understanding» 

(teacher). Consequently, it is obvious the emphasis that teachers put on issues 

concerning the environment and the importance of the combination of different ways of 

learning. Children need to take experiences from a variety of situations so that they can 

have an overall view and approach of every issue. Interdisciplinary helps children 

expand their knowledge and develop a more flexible and complex way of thinking. 

Concerning mathematics, it is logical that most of the times children interact with them 

without even noticing it since mathematics are everywhere. The research has shown that 

teachers aim to enrich this effortless and unintentional contact with mathematics by 

using mathematical language and create meaningful to the children activities.  

Regarding science, research has proved that children in preschool deal with science 

extensively, since their project which runs the whole school year refers to science and 

also children are able to go outside in a daily basis, interact with the nature and explore 

the environment.  The interaction between children and nature is bidirectional as the 

teachers bring the environment in the classroom and the classroom goes to the nature. 

The teachers integrate mathematics and science into their daily work with free activities, 
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play and planned activities and they acknowledge the great importance of these 

subjects. As part of the curriculum, equal opportunities are offered to all children in 

relation to each child’s development, needs and rhythm. Teachers know the importance 

of the discovery and experiential learning and promote them in every occasion, as 

Bruner (1967)  and Kolb (1984) suggested in their theories. In a conversation with a 

teacher, she told me that learning is not a “curling game” where the people around the 

child (teachers, parents) “wipe the road” for it. On the contrary, the child itself has to 

take initiatives, be curious, explore its surroundings and gain knowledge from its own 

action. The teacher’s task is to give them the right opportunities to grow as learning and 

thinking individuals. Teachers, also, acknowledge their significant role as models for 

the children. They understand that children learn how to be adults from adults, so it is 

their responsibility to behave the way they want to see children behave in the future. 

 

The impact on the preschoolers 

The research showed that Swedish preschoolers interact with mathematics and science 

in a great extent during their daily life at school. The most impressive thing was that 

children use mathematics and science or create relevant situations on their own. That 

means that teachers have achieved to transmit the curiosity and interest for these 

subjects. The children have created a mathematical and scientific consciousness and the 

fact that they combine the mathematical and scientific knowledge with previous 

knowledge shows the development of the metacognitive ability. Further up, when they 

complete an activity they reflect upon it so that the activity will be meaningful for the 

children. And last but not least, play has a dominant position to their daily routine, an 

aspect that Piaget (1976, 1979) touches upon. The children interact with each other, 

with adults and with objects in a playful way, beneficial to them as highlighted in 

Vygotsky’s (1978) and Bandura’s (1977) theories. 

 

The Greek example  

In comparison with the Greek data, it can be said that the Swedish approach to 

mathematics and science is more abstract. In Greece, even though teachers do not 

consider mathematics and science as individual subjects as well, they do many 

activities, experiments and exercises upon them and the use of worksheets is very 

common in their daily work. Teachers very often create challenges and situations 

especially about mathematics and science. Of course, they never announce to the 
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children that now it is time for mathematics or science, but the goal behind these 

challenges focuses to a greater extent to the respective subject. It is also noteworthy that 

every activity has a goal behind. Activity without goal is considered as meaningless. It 

is the goal which leads the activity to the desired direction. However, the way an 

activity will be evolved can change depending on children’s interest and ideas. Teachers 

always utilize children’s ideas by organizing a relevant activity and set the goals. 

Children cannot set goals, this is teachers’ responsibility. Teachers’ role is multiple; 

teachers are assistants, advisors, fellow builders of knowledge, collaborators, etc 

(Sakellariou, 2012). They work for the children, with the children. The fact that the 

Greek curriculum for preschool has specific goals to be achieved brings another 

difference between Sweden and Greece. And because of that, in Greek preschools it is 

rare to see a classroom working on a specific project for the whole year. A variety of 

different projects run annually with interdisciplinary approach each. In Greece, children 

are actually getting prepared for school as the one year of preschool is now compulsory. 

Moreover, evaluation has an important place in the educational process not only for 

children but also for the improvement of teachers’ task. 
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