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Abstract: 
 
The use of tablets in preschool has increased during the last years. Not everyone is positive 

about young children in preschool, using a technological tool already in at such an early age. In 

this bachelor thesis within the science area of informatics, the researchers research about what 

effects the use of tablets in preschool has on children's mathematical knowledge. 

 

The result shows the effects on children's mathematical knowledge when using tablets in 

preschool. The effects may depend on how the tablet is used in education and also if the use of 

the tablet is guided or not by a preschool teacher. How the tablets are used appears different in 

various departments. Some departments in preschool use the tablet more and others less. 

Preschool teachers want to develop the use of tablets since they see the tablets as an educational 

tool. 
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1 Introduction  
 

Preschool is a type of school for children from one to five years old (Skolverket 2013b). 

Education in preschool is planned by the preschool teachers so the children can learn through 

play, collaboration, paint, craft and singing. The curriculum is used by the teachers as guidelines 

for goals that the children have to accomplish (Skolverket 2016b). In the curriculum for 

preschools in Sweden goals are described where preschool teachers should strive with as 

development and learning (Skolverket 2016b). One of the goals of mathematics is: 

 

“Develop their ability to distinguish, express, examine and use mathematical 

concepts and their interrelationships” 

                                     Lpfö98 (Skolverket 2016b, p. 10) 

 

Children nowadays are born into a technology world, where information technology is also 

becoming an educational tool. The use of information technology in preschool has increased 

during the past years according to the Swedish central administrative authority Skolverket 

(2016a). In preschool today there are 8.2 children per computer or tablet, compared with 12.5 

children four years ago (Skolverket 2016a). In Sweden, preschool is the type of school where 

the number of computers have increased the most since 2008, in terms of the number of children 

per computer (Skolverket 2013a). According to Skolverket (2013a), the number of children per 

computer have more than halved compared with four years ago. Of all the computers in 

preschool intended for children, 37 percent are laptops, 32 percent desktop computers and 32 

percent are tablets. Seven out of ten preschool staff wants to use information technology more 

in preschool today (Skolverket 2013a). 

 

Information technology will according to Alexandersson, Linderoth and Lindö (2001) play a 

significant role in future educational context. The development of information and 

communication technology has been very fast, and the expectations are high (Alexandersson, 

Linderoth & Lindö 2001). The technology has become more accessible in school, and this 

brings new demands on children's education. These different requirements come from both 

political leaders for school and preschool and also from children's parents (Pedersen 1998). 

Information technology can be used in many different areas and the technology is constantly 

being developed, improved and changed which make new adaptations possible (Pedersen 

1998). Not only what we can do with the technology that is changing over time, but also what 

we should do with information technology is changing over time (Pedersen 1998).  

1.1 Previous research 
 

Researchers Dennis, Whalon, Kraut and Herron (2016) studied effects of a teacher versus iPad 

facilitated intervention on the vocabulary of preschool children. The study was performed on 5 

participants at the age of 4 to 5 years during a 7-week period. The participants were provided 

with independent tasks. When the result was presented it showed that guidance by teacher gave 

better result in learning new vocabulary (Dennis et. al. 2016). 

 

IPads allows physical manipulation which can encourage the children when learning new words 

(Dennis et. al. 2016). The iPad answered directly to the child when he/she answered wrong or 

correct and afterward points were given. If the wrong picture were chosen the iPad would tell 

the child to choose a different picture. If an incorrect answer was given by the participant, the 

teacher guided to the right picture. 
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Dennis et. al. (2016) discovered that the children learn more words when they were guided by 

a preschool teacher than guided by the iPad alone. Results showed to be better when learning 

was guided by a preschool teacher while the iPad only told the participants wrong or right. On 

the other hand, both Holgersson, Barendregt,  Rietz, Ottosson and Lindström (2016) and Couse 

and Chen (2010) made a research that showed very good results despite the fact that no 

preschool teacher was available for guidance. 

 

Aronin and Floyd (2013) examine the use of iPad in preschool to adapt it for STEM concepts. 

STEM stands for Science, Technology, Engineering and Mathematics and the term is used in 

education. The research was made with students in preschool with poor fine motor skills. All 

applications used in the research were play based and the test was teacher led with small groups 

of students. Aronin and Floyd (2013) think that tablets as a tool for education is better used 

together with a preschool teacher. It is discussed how iPad brings high motivation among 

children so they are likely to continue to use the iPad. Using iPad in a group of children with 

different abilities, might encourage children to ask different questions and learn by others, and 

at the same time teach each other. Aronin and Floyd (2013) conclude their research by incurring 

teachers to keep finding ways to improve the education and to make children aware of the 

development of technology.   

 

A research made by Holgersson, Barendregt,  Rietz, Ottosson and Lindström (2016), is a study 

that focuses on if children that played an iPad game called Fingu will become better at ordinary 

school mathematics. Fingu is a game developed for iPad in a project (CoDAC), founded by the 

Swedish Research Council and is aimed for children at 4-8 years. In the study, 87 children 

played the game during 8 weeks. To be able to compare the results math tests were made before 

and after the study. The aim of the game is to make children exposed to moving sets of objects 

and the child is then supposed to touch the screen with the same total number of fingers. There 

are a total of 1- 10 objects in the game Fingu. A strength of the game lies in that it is developed 

as a research platform and it is possible to be adapted both by researchers and teachers. Teachers 

can easily change setting in the game such as the time for answering. By being able making 

these adjustments the game can be better suited for special individuals. Results from this study 

showed that children, during the period for the test, they developed good skills in their 

arithmetic competence (Holgersson et. al. 2016).  

 

Couse and Chen (2010) made a research in studying interactions with tablets in preschool. The 

research shows how the children interacted with the tablets when using an app for drawing 

pictures. Conclusions discussed by Couse and Chen (2010) were that the more children used 

the tablets, the less they asked for help with the tablet. Errors made by the children increased 

during the time because they experimented with the tablets more. One can think that this is 

wrong, but when children made errors, they learned more. Therefore, correct results were more 

significant among the children. 

 

Couse and Chen (2010) noticed a pattern among the children, that 2 years old children did not 

spend as much time in front of the tablet as the older children at the age of 5. Couse and Chen 

(2010) discovered that the more the children spend in front of the tablets, it increased their 

independence with the technology. 

   

Schacter and Jo (2016) did a research on low-income preschoolers. The research studied if there 

were any effects on using a tablet when teaching mathematics in preschool. The study was 

based on the curriculum and 200 children participated in the study. Schacter and Jo (2016) 

discuss in their research that they could see differences in mathematics among children who 
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used tablets compared to children who did not. The tablet provided feedback and instructions. 

It was also effective and in time aspects Schacter and Jo (2016) discuss that the tablet is cost 

effective over time, considered the cost for a new curriculum and for the education of teachers. 

 

According Couse and Chen (2010) and Holgersson et. al. (2016) children develop different 

types of competence when using the tablet. But not everyone is positive about this development 

in preschool and question the use of tablets among young children. In US school children spends 

six hours in front of a screen and Sweden is not that far behind as preschool and schools begin 

to introduce the tablet as a teaching tool in the school system (Lagercrantz 2013). According to 

a Swedish pediatrician Lagercrantz (2013), this is fragmenting life and can lead to concentration 

problems, impaired language development, and reading skills as well as obesity. Many parents 

and teachers are enthusiastic and believe that the children become smarter when using tablets 

in preschool. However, a problem is that we outsource our memory to a hard drive and with 

that our own memory gets worse (Lagercrantz 2013).  

1.2 Problem statement 

 

Tablets in preschool have increased the past years and seven out of ten preschool staff wants to 

use information technology more in preschool today (Skolverket 2013a). Because of this 

positive attitude from preschool teachers, it is possible that use of tablets in preschool will 

continue to increase. Previous research shows that it is clear that there are one ongoing debate 

about whether tablet use in preschool is really only of benefit to children growing up today. 

 

In the preschool curriculum, there are clear goals that involve children's mathematical 

knowledge (Skolverket 2016b). Teaching in the field of mathematics can be done in a variety 

of ways. According to Björklund (2013), one way to teach in the field is math games for 

preschoolers in the form of programs and applications that are available on smartphones, 

tablets, and computers. Some of these applications and are developed in the educational 

purposes (Björklund 2013). 

 

According to previous research, the use of information technology in preschool will most likely 

not subside (Alexandersson, Linderoth & Lindö 2001). Previous research shows good results 

when using tablets as an educational tool both with preschool teachers guidance and not. Not 

everyone is positive about this development in preschool and question the use of tablets among 

young children. There are different ideas about whether the tablet contributes to the education 

of young children, and it urges a gap necessary to fill in in order to understand how the use of 

the tablets effect children's mathematical knowledge.  

 

1.3 Purpose of the study 
 

The information technology in education is in its early years and therefore the purpose of this 

study is that the researchers want to investigate what effects using the tablets in preschool might 

bring to children's mathematical knowledge. Since the use of tablets in preschool increases each 

year it is highly relevant to investigate the effects the impact of the tablet has used on children's 

mathematical knowledge. 

 

The aim of this research is to understand the effects of using tablets in preschool education and 

what it might bring to future education. This will help the researchers to get a better 
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understanding of what the effects are and if it is a good educational tool to use with young 

children.     

 

1.4 Research question 
 

Based on previous research and theory about education and usage of tablets in preschool, the 

researchers have been able to find a gap between them. With an attempt to fill the gap of what 

effects using tablets in preschool have on children's mathematical knowledge, the researcher 

strive to bring knowledge to the subject of informatics about using information technology in 

preschool. The following research question was established:  

 

What effects does the use of tablets in preschool have on children's mathematical knowledge? 

 

1.5 Delimitations  
 

Limitations in this research have been chosen to one preschool with two departments in Borås, 

which use the tablet in different ways. This has been considered so the study will be made as a 

comparative study in the usage of tablets in education in two departments.   

 

Mathematical goals are clearly stated in the curriculum for preschool (Skolverket 2016b). 

Therefore, the researchers have chosen to limit the learning area to mathematics. This subject 

will be used for comparing the mathematical knowledge when using tablets in the two 

departments. 

 

1.6 Target group 
 

The research will only focus on five-year-old children due to Piaget's theories on children's 

cognitive stages in their development. A children's age can determine what stage the child is in 

and it´s cognitive development according to Piaget´s theory (Evenshaug, Hallen & Nilsson 

2001). To compare children in the same age reduces the risk that they are in different stages of 

development. This will make it easier for the researchers to be able to compare the two different 

departments if the children have the same age. 
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2 Theory 
 

2.1 Piaget's perspective on Cognitive stages in children's 
development 

 

When talking about the cognitive development of children Piaget uses various stages (Elkind, 

Pettersson & Wiking 1978). Each child goes through the stages in the same order, regardless of 

the ambient and culture (Evenshaug, Hallen & Nilsson 2001). 

 

The first stage of Piaget's theory is called the sensorimotor stage and takes place when the child 

is 0-2 years old. This stage is characterized by learning occurs through sensations and motor 

activities. What children can do and experience with the world and the things in it is what the 

child's knowledge is bound to (Evenshaug, Hallen & Nilsson 2001). 

 

The second stage is the preoperational stage when children start with symbolic activities 

(Elkind, Pettersson & Wiking 1978). This stage is taking place somewhere between 2-7 years 

old (Evenshaug, Hallen & Nilsson 2001). The most obvious of these stages are the 

pronunciation of words but children is also starting to create symbols (Elkind, Pettersson & 

Wiking 1978). The child's thinking in this stage mostly centers on them. Throughout the 

preschool period the child takes on to new impressions, but they can only partially adjust their 

thinking patterns or schedules for the new impressions. Only toward the end of the preschool 

period, the child can free itself from the given situation and the immediate experience 

(Evenshaug, Hallen & Nilsson 2001). 

 

The third stage is the concrete operational and children from around 6-7 years are starting to 

think logical and efficiently (Evenshaug, Hallen & Nilsson 2001). According to Elkind, 

Pettersson and Wiking (1978), this stage is developed between 5-7 years old.  At this stage 

children can now solve things in their minds that were usually made with their hands. When 

smaller children are given a puzzle they immediately start to solve it but a child in the concrete 

operational stage begins to study the different parts and figures out what the object will become 

before starting putting it together (Elkind, Pettersson & Wiking 1978). To be able to solve some 

task given to them they have to be able to coordinate different concepts in one system, for 

example, height and width (Evenshaug, Hallen & Nilsson 2001). 

 

The last stage in Piaget's theory is the formal operational stage (Elkind, Pettersson & Wiking 

1978). When children reach the age eleven or twelve they have the ability to create an abstract 

image and they can think of using hypotheses. These hypotheses go beyond the immediate and 

concrete situation and do not correspond with reality (Evenshaug, Hallen & Nilsson 2001). The 

formal operations constitute a basis for entirely new current progress that is very close to the 

adult (Elkind, Pettersson & Wiking 1978). 

 

2.2 Education in preschool 
 
According to Björklund (2013), it is said that a teacher will never be fully trained and being a 

teacher is a complex task. A person who works as a preschool teacher must have the ability to 

develop children all the competencies and skills. It applies not only to individual children but 

all children in a group. All children are different and have different backgrounds and skills, and 
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the preschool teacher must accommodate in a way that supports their development (Björklund 

2013). A preschool teacher is expected to be an expert on social development and also to be 

able to teach the same group of children who has a varying background and ages. 

 

Preschool is the first step towards a coherent educational system (Pramling, Samuelsson & 

Sheridan 2016). The educational work that is made in preschool should assume that every child 

wants to conquer the world. This work will be lead and supported by children's preschool 

teachers working towards the objectives in the curriculum. These objectives have been 

developed on a social level who is believed to be is good for both society and the individual.  

 

Every child has their own unique condition and together with other children and adults every 

child should be given the opportunity to take care of and develop their abilities. This leads to a 

central question, that every preschool teacher to discover what every different child finds 

interesting and give them new opportunities to move on in their learning content toward the 

dimensions that they believe children will be able to enjoy and benefit from the knowledge 

(Pramling, Samuelsson & Sheridan 2016).  

 

The education in preschool takes place from a content that can be either planned or spontaneous 

towards an objective to strive against. This makes it important that preschool teachers have a 

clear approach, an awareness of what they want the children to learn and knowledge about 

children's learning (Pramling, Samuelsson & Sheridan 2016).                

 

According to Pramling, Samuelsson and Sheridan (2016), children's learning in preschool will 

mainly involve a given opportunity to develop a communicative competence. It will also lead 

to a broad social competence, an understanding of the content and the phenomenon as well as 

a desire and confidence in their own ability to learn. Preschool teachers will be based on their 

previous experiences, objectives, knowledge, condition and interest decide how they will work 

with the content that they want children to develop an understanding of.          

 

One of the goals in preschool is to develop children's ability in mathematics, children should 

develop their ability to discover and use mathematics in a meaningful context (Pramling, 

Samuelsson & Sheridan 2016). The educations of mathematical concepts and developing 

number sense needs to be made in a way that makes the children interested.  It is, therefore, 

important to see if children have developed their number sense or not when solving a 

mathematical problem (Pramling, Samuelsson & Sheridan 2016).   

 

2.3 Children and mathematics 
 

A teacher's attitude and approach to mathematics have a big impact on how children develop 

their math skills. To be able to present mathematical ideas it requires that a preschool teacher 

has a reflected awareness of mathematics. They also need to have knowledge of what 

mathematics means and how it is used as a tool for problem solving. Mathematics is used as a 

problem solving both among adults and children (Björklund 2013).  

 

A challenge in the field of mathematics teachers is to select examples that reveal a specific 

mathematical content. To have the ability to preschool teachers to choose a good example 

requires a creative approach where items other than those intended for mathematical 

representation can also be used (Björklund 2013). 
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What concept of mathematics means there are many different answers. One can go so long that 

mathematics is about to understand events and changes in their environment and process 

impressions from it to make everyday life easier to manage. Mathematical concepts describing 

measurable relationships between phenomena and events in terms of space and time is what we 

experience with our senses (Björklund 2013). 

 

Children develop an interaction between adults and other children to understand and describe 

the world around them. This eventually leads to the experience and knowledge in mathematics 

(Doverborg & Emanuelsson 2006). For the child's continuing opportunities to develop their 

skills and to learn about and understand their environment, what is happening in preschool has 

a great importance (Björklund 2013). Modern research shows that basic abilities and conceptual 

skills are essential to be able to apply procedures and factual knowledge in various contexts. 

Children should develop skills for problem-solving and to use mathematics outside the 

classroom. Preschool should contribute a stable foundation in children's mathematics learning. 

This foundation includes a basic understanding of the fundamental concepts and basic 

mathematics skills (Björklund 2013).  

 

To learn different mathematical concepts presupposes that children have the opportunity to try 

out meanings in different contexts. They may also be opportunities to push the boundaries of 

how the concept should be used, understood and interpreted (Björklund 2013). Another 

important mathematical skill among children is sorting. Being able to do sorting will lead to 

necessary basic knowledge to develop mathematical concepts (Doverborg & Emanuelsson 

2006). Children use sorting every day by themselves and they have their own ideas about how 

to split or divide objects. Children who can perceive differences in numbers can divide the 

objects by how many there are in each group. Being able to discern and distinguish 

characteristics is a basic knowledge in mathematics (Doverborg & Emanuelsson 2006). 

 

2.4 Curriculum 
 

The preschool curriculum is not a traditional research, but the structured participant observation 

in this research is based on the goals of the curriculum. 1998 preschool in Sweden received its 

own curriculum that describes the different assignments that the preschool has (Skolverket 

2016b).  The preschool curriculum is approved by the government and is the basis for how the 

school and preschool are controlled. The preschool curriculum includes different parts and 

elements that should be included in preschool. Preschool’s values and mission and also different 

goals and guidelines are described (Skolverket 2016b).  

 

Objectives in the curriculum regarding mathematics consist of different objectives and 

guidelines for preschool and describe preschools goals, values and mission (Skolverket 2016b). 

The objectives specify the orientation of the preschool´s work and the expected quality 

development in preschool. The guidelines to preschool staff indicate the preschool teacher´s 

responsibility and that the work is according to the different objectives in the curriculum. It 

needs to have both responsibilities for each one but also for the whole team. Every employee 

that works in preschool are supposed to follow all the norms and objectives that are presented 

in the curriculum and they should also contribute to that all the preschool´s missions are being 

conducted (Skolverket 2016b). 
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In Skolverket (2016b) there are several objectives in the area development and learning in 

preschool. The curriculum emphasizes that everyone working in the preschool should challenge 

the child's curiosity and interest in mathematics. 

 

These are the objectives in the curriculum for preschool regarding mathematics: 

 

• “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, 

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

different solutions to problems raised by themselves and others, 

• develop their ability to distinguish, express, examine and use mathematical 

concepts and their interrelationships, 

• develop their mathematical skill in putting forward and following reasoning” 

                                                                                         (Skolverket 2016b, p.10) 

2.5 Tablet and iPad 

 

2010 was the year when the tablet had a breakthrough in the market for consumers. A tablet is 

something between a smartphone and a computer. The user of a tablet controls the screen by 

"touching", push or pull with your fingers on the screen. The tablet generally has no loose parts, 

such as a mouse or physical keyboard (Nationalencyklopedin 2017).  

 

An iPad is a tablet and was launched by apple in 2010 (Jensen 2011: Nationalencyklopedin 

2017). The iPad is using a touch sensitive screen to be able to integrate directly on the screen 

with your fingers and it has no loose part, such as a mouse or physical keyboard (Jensen 2011: 

Nationalencyklopedin 2017). The iPad is also a mobile tool that can be used to different things 

such as surf the internet, play games, play music and video (Nationalencyklopedin 2017). A lot 

of applications has been developed for the iPad, an application is distributed and downloaded 

via the Internet (Nationalencyklopedin 2017). An application is a computer program intended 

for a particular application in practice and is not intended for the computer's inner workings 

(Nationalencyklopedin 2017).  

 

The iPad is a fantastic tool for entertainment and gaming and there are also a lot of applications 

that has the purpose to educate. These learning applications is available for all age groups and 

the applications can be about learning kids spelling in a fun way, quiz or to solve mathematical 

problems (Jensen 2011). 

2.6 Digital techniques in preschool 

 

Today there are a relatively limited research on and how tablets and digital technologies are 

used and can be used effectively to develop children's learning in Swedish preschools.  

 

Teaching in the field of mathematics can be done in a variety of ways. According to Björklund 

(2013), one way to teach in the field is different forms of games. An example of this can be 

memory game, which is an example of an activity where mathematical thinking plays a crucial 

role (Björklund 2013). There are also math games for preschoolers in the form of programs and 

applications that are available on smartphones, tablets, and computers. Some of these 
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applications are developed for the educational purposes. They are designed to assess children's 

knowledge in different areas and to also stimulate a particular area of knowledge. An 

application or a program can be developed for certain skills to be trained; one example of this 

can be number sense (Björklund 2013). 

 

According to Björklund (2013), most of the applications that are developed to stimulate learning 

in the field of mathematics are often designed in the same way, it could be a result of 

information that has one right answers and the right answer are rewarded in different kind of 

ways in the application (Björklund 2013). It may even be competitive where you collect points 

of the correct answer are given. Competitive games are often more inspiring and capture 

children's interest in an efficient way (Björklund 2013). However, it is sustainable in the long 

term for learning not to get direct feedback on whether the answer is right or wrong. It is 

considered to contribute to a deeper learning about an individual will have to discuss the 

reasonableness of their answers when the information is processed in a more thorough way 

(Björklund 2013). 

 

Alexandersson, Linderoth and Lindö (2001) concludes on the basis from previous research that 

there is no obvious motive for producing and using educational computer games. There are 

however a number of assumptions about different learning processes can that can be improved 

with this type of program (Alexandersson, Linderoth & Lindö 2001). Different types of game 

elements in educational computer games aimed at completely different learning processes. 

Therefore it is hard to evaluate if computer games are good or bad. 
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3 Method 
 

3.1 Research strategy 

 

In this research, a qualitative method will be used as strategy and observations and interviews 

will be the data collection methods. The strategy will focus on measurements in real life through 

multiple sources of data collected when observations and interviews are composed. According 

to Recker (2013), a qualitative study focuses on emergent meaning and the researcher put focus 

into the meaning of behaviors of a phenomenon. This will be helpful for the not yet explored 

area according to Recker (2013) and therefore a qualitative strategy will be the most suitable 

for this research. 

 

As with a qualitative strategy, the advantages in focusing on emergent meaning also have its 

disadvantages with the chosen strategy. A qualitative study can be hard to generalize due to the 

translation of the data Recker (2013). In this research the data has been collected through 

qualitative observations and interviews. 

 

3.2 Research approach 

 

Patel and Davidson (2011) discuss the different approaches in the relation between theory and 

the research and it is viewed in three ways to examine the relation, deductive, inductive and 

abductive. In a deductive approach the researchers form, with help from theory, a hypothesis 

which is tested in reality (Patel & Davidson 2011). In an inductive approach, the researchers 

form a theory with help from the empirical findings (Patel & Davidson 2011). In an abductive 

approach, the researchers use a mix of both deductive and inductive approach (Patel & 

Davidson 2011). 

 

In this research, to approach the previous research and the preparation work for interviews and 

observations, a deductive approach has been used. For the collection of data and the analyzing 

of the data, an inductive approach has been used to form a theory from a single case. The 

researchers have with a comparative design, used two cases and compared them and formulated 

theory thereafter. When using inductive approach, it can be a risk not to base a research with 

help from previous studies (Patel & Davidson 2011). 

 

Therefore, with help from previous research and theory from the curriculum for Swedish 

preschools, the data collection has been well structured to not miss any data. The research has 

been interpreted as hermeneutic, where the answers from data collection have been to 

understand other people and the phenomenon of using tablets in education and not to explain 

their phenomenon (Recker 2013). 

3.3 Research process 
 

The research process was initiated through basic literature review and previous research with a 

collection of information about the usage of tablets with preschool children in preschools. The 

previous research showed various comprehensions in the usage of tablets for education in 

preschools. This created a problem area in the usage of tablets, for the researchers. The purpose 

of the problem was for the researchers to understand the real effects from using the tablet for 
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educational purposes and if the tablets could be used in different ways that will effect the 

education. 

 

The researchers then discuss what method that was suitable for the research to accomplice the 

desired result. A qualitative method with a comparative design was selected with observations 

and interviews within the focus. A comparative research design was decided to use to compare 

two departments in one preschool. Several preschools in Borås were contacted and one 

preschool was found that used the tablets in two departments. Both departments used the tablets 

in different ways. 

 

After contacting preschools, a decision, based on Piaget´s theory (Evenshaug, Hallen & Nilsson 

2001) was made to observe preschool children at the age of five years. Among the children’s 

different developing stages, the age of five is the most developed stage in children’s age and 

therefore children in this age will be the examined in this research.  

 

Directs and unstructured observations were applied to observe the behavior of preschool 

children in their natural environments, as the preschool of the participants and to observe how 

the tablet was used. After the observations, a structured participant observation was used when 

observing mathematical knowledge among the participants. 

 

After both observations two semi-structured interviews were made together with one preschool 

teacher per department. Semi-structured interviews were designed with structured questions 

regarding opinions about the tablets from the preschool teachers and questions about how the 

preschool teachers use the tablets. 

 

Findings from the empirical study were then analyzed and discussed and the collected data from 

the semi-structured interviews was analyzed through selective coding. This was made with the 

attempt to find a phenomenon in the environment of the preschool teachers. The analysis will 

be an attempt to find general thoughts and directions from their workplace, that the preschool 

teachers use for education with tablets. The findings from the unstructured observations will be 

analyzed through selective coding with the attempt to find patterns in usage of tablets in the 

two departments. The findings from structured participant observations will also be analyzed 

through selective to find effects in mathematical knowledge between the two departments and 

to identify central categories in the phenomena. 

 

The results from all interviews and observations in both departments of the preschool was 

compared and then discussed to shape a conclusion in what effects the usage of tablets have on 

mathematical knowledge in the preschool. 

 

3.4 Research design 
 

The design for a research is the plan for the actions of how the research will answer the research 

question and collect, measure and analyze the data (Recker 2013). When the design of 

observations and interviews was decided an observation template and a math test was designed 

for the observations and interviews questionnaire designed for the interviews. 

 

As for a qualitative research with direct and unstructured observations, structured participant 

observation and semi-structured interviews, the research design used for this research will be 

comparative design. Two departments at one preschool will be compared to two cases in their 
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usage of tablets in education. Bryman (2012) describe when the design is applied in a relation 

to a qualitative research strategy, it takes form as a multiple-case study. The researcher in a 

multiple-case study as Bryman (2012) explain will be able to examine the operation of 

generative causal mechanisms in contrasting or similar contexts. The chosen design has 

similarities with the cross-sectional design in comparing data per Bryman (2012); in 

comparative design the data is examined through its mechanism, without examining the relation 

between the data. In cross- sectional design the data is examined to find a relation between the 

cases (Bryman 2012). Therefore, the chosen comparative design is better suited for this 

research, when a relation between the two departments at the preschool is not of interest for this 

research. 

 

The implementation of the first observation was direct and unstructured observation, where the 

observation of children in the natural environment was in focus. With this technique, the 

observers will study the routine and the techniques in both departments in their usage of tablets 

for education. To compare the two departments, several observations at the same amount of 

occasions will be provided. 

 

The implementation of the second observation was structured participant observation, where a 

structured math test for the observed children in both departments will be made separately. With 

help from a math test designed with help from the curriculum, the participants’ knowledge in 

mathematics will be studied. To get a solid result the same questions will be asked to same 

participants that will be observed in the first observation, in both departments and answers in 

percentage will be provided in the results. 

 

To follow up with the observations an interview with preschool teachers was provided to collect 

information about the usage of tablets in the perspective of the preschool teachers. 

 

3.4.1 Design of observation template 

 

To be able to observe behavior of five years old children in usage of tablets in education in 

preschool, several direct and unstructured observations was performed in two different 

departments in one preschool. 

 

When designing a template for direct observations, there are according to Patel and Davidson 

(2011, p. 93) some questions that need to be answered before performing the observations, 

which were taken into consideration: 

●      “What are we going to observe? 

●       How are we going to document the observations? 

●       How should we behave as observers?”   

 

To know what behavior to observe among the participants, an observation template was 

designed, where the focus of the observation was to calculate how participants use the tablet 

and what apps participants use for education. To create a template, information from previous 

research and essays about educational for children, was to help. The researchers saw a pattern 

in previous research where tablets were used in preschools as a toy instead of educational 
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purposes. Therefore, questions in the observing template were designed to answer the usage of 

tablet in each department. Since both departments used iPads, the researchers use the word iPad 

instead of tablets when asking questions and discussing the result.  

 

“What are the children doing with the iPad? Which applications are used?” 

This is the first question of the observation template. The purpose with this question was to 

observe how participants operated with the tablet and observe which apps that were used. The 

researchers wanted to see if the participants know how to use the tablet. The purpose was also 

to tell if the participants were concentrated on the task or if they changed application quickly 

and lost focus.  

 

“How do they behave? Any word or sounds?” 

This was the second question were observation in how involved participants were in the task. 

If the participants found the task hard and if they express joy in the way they learned. 

 

“Is the tablet used among the children together or do children use it by themselves?” 

This was the third question of the observation template. The purpose with this question was to 

observe if the tablet was used by one child at a time or several children together. If the tablet 

was used together the researchers would be able to see if education together or alone had any 

effect on the usage of the iPad. 

 

“Is a preschool teacher together with the children when they use the iPad?” 

This was the fourth question of the observation template. The purpose with this question was 

to observe if the preschool teacher was present and if his or hers present had any effect on the 

education with the tablet. 

3.4.2 Design of interview questionnaire 

 

The interview questionnaire was designed with ten questions where all questions were regarded 

the use of iPad in education on each department. The questions covered areas of usages of iPad 

in the frame of time, directions in usages of iPad in preschool, education of using iPad for 

education in preschool and the attitude of the preschool teacher towards using the iPad. The 

semi-structured interviews will be performed with one preschool teacher at each department. 

 

As Bryman and Bell (2011) explained, the researchers will form a list of questions in a protocol 

with topics regarding usage of the tablet in the preschool. Questions outside the structured 

protocol will be asked for a better understanding of other topics (Recker 2013). The advantage 

with this interview is that it is less intrusive to the preschool teachers and it lets the researchers 

have a two-way communication with the preschool teachers (Recker 2013). 

 

“Do you use iPad in your education in your department?” This was the first question asked to 

the preschool teacher. This was asked to be sure that the interviewed person used iPad in their 

education. 

 

“Do all preschool teachers use the iPad at your department?” This was the second question 

asked to the preschool teacher where the goal was to know how many of the preschool teacher 
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using the iPad in the same department. Also to see if the preschool teachers work together with 

the iPad or if only one had the responsibility. 

 

“If you should guess, how much do you use the iPad each week?”  This was the third question 

asked to the preschool teacher where the goal was to know how much time the participants in 

the observations are providing in front of the iPad. 

 

“Is there any specific apps you are using in your education?” This was the fourth question 

asked to the preschool teacher where the goal was to get knowledge in what applications they 

use for the education and if the applications have an educational purpose or just for joy in 

playing games among the children. 

 

“Who oversees what applications that will be used in your department?” This was the fifth 

question asked to the preschool teacher where the goal was to know if the preschool teacher has 

charge of application themselves or if their boss is involved in the process. 

 

“Do you have any guidelines of which applications you can use in your education?” This was 

the sixths question asked to the preschool teacher where the goal was to make sure if the 

guidelines are provided by their boss or if there are any guidelines provided by the curriculum. 

Also, to know how the responsibility was divided in the organization.  

 

“Do you choose adaptive application towards the curriculum before using them?” This was 

the seventh question asked to the preschool teacher where the goal was to see if the preschool 

teachers have used the curriculum as a guide for the iPad and if the iPad is connected to the 

curriculum. 

 

“Do you have any education about how to use the tablet in the preschool?” This was the eighth 

question asked to the preschool teacher where the goal was to know if the chosen applications 

used in the department are based on some education or if they are randomized picked.  

 

“What do you think about using the tablet as an educational tool in the preschool?” This was 

the ninth question asked to the preschool teacher where the goal was to know the opinion 

towards the iPad and for what reason the preschool teacher have chosen to use it. 

 

“What do you think is the purpose of using the iPad in the preschool?” This was the tenth 

question asked to the preschool teacher where the goal was to get a picture of the attitude of the 

preschool teacher towards the iPad in education. This might show the effect on how the 

preschool teacher uses the iPad and what purpose it will bring to their apartment. 

 

 

3.4.3 Implementation of empirical research 

The data collection for the research was made through two different types of observations and 

one type of interviews during several occasions. To be able to observe the usage of tablet in 

preschool the first observation was decided to be made through a direct unstructured 

observation. The observation contained participants in the age of five years old, from one 

department at a time, during one hour at the time. These observations were made in the same 

amount in both departments in several occasions. During the observation, the observers were 

standing by and observe the behavior of the participants when using the tablet. 
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The second observation was decided to be made as a participant structured observation. This 

observation contained same participants from the first observation, all five years old. The 

participants was observed one at a time in a separate room where they had to solve a simple 

mathematical test. 

The interviews were decided to be made as semi-structured interview. This interview was 

performed together with one preschool teacher at the time in a separate room, with questions 

asking about their opinions of iPad in education. 

 

3.4.4 Direct unstructured observation 
 

On decided date the researchers arrived at the department for the observation. The preschool 

teacher in charge of the department collected all the participants in the age of five years and 

shows them into a separate room. All participants sat down at one table and used the iPad one 

at a time. The observers observed from a distance on separate chairs next to the participants 

while writing down information in the observation template. The participants were aware of the 

observers but were still in their normal environment so no distraction or pressure was put on 

the participants. Each participant used the tablet between ten to fifteen minutes each before 

giving it over to the next participant. The preschool teacher was observing the time-frame for 

using the tablet per participant. After one hour of observations the observation was finished.    

 

3.4.5 Participant structured observation 

After a fulfilled saturation in the direct unstructured observations, a participant structured 

observation was created as a mathematical test. The observations were performed in both 

departments. The researchers together with the preschool teachers decided a date for the 

mathematical test. Thereafter an observation schedule for both departments was created. 

 

The mathematical test was presented with both researcher’s attendant and one child at a time in 

a separate room where no other children were present. The figures were presented by the first 

observant at the table in front of the participant and question was asked for each figure at the 

time. The participant pointed thereafter at the figures for answer the questions, then the observer 

presented new figures for next the question. The other observer filled in the right or wrong 

answers from the participants and at the same time timing the observation on how fast the 

participant answered the questions. After the finished observation, the observant thanked the 

participant for their corporation and collected next participant for the observation. 

 

3.4.6 Semi-structures interviews 
 

The interviewers and interviewed person performed the interview in a separate room away from 

the organization and preschool children in order to exclude any distractions. Before the 

interview was started, the researchers and the preschool teacher talked generally about the 

research and asked if the interviews could be recorded. The interview began with asking the 

interviewed person about their usage of iPad in their department. One interview took about 15-

60 minutes. To be able to get what was relevant to the research the researchers used recording 

equipment and one of the noted with a pen and paper, while the other one asked the questions. 

After finished interview, the interviewers thanked the interviewed person for their participation. 
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3.4.7 Ethical aspects 
 

Ethical research principles are necessary to have a rigorous research according to Patel & 

Davidson (2011). Individual protection requirement contains four main requirements to ensure 

individuals will not incur risks for mental health, physical harm, humiliation or insult of one's 

integrity (Vetenskapsrådet 2002). 

 

Information requirement clarifies the researcher will acquaint and present the research 

purpose for the informants and survey participants. It requires the research to be voluntarily and 

information will not be used in other considerations than the study. 

 

Consent requirement leans on the aim of the research and involvement of the informants and 

survey participants. Children younger than 15 years need approval from parents if the study 

gathers individual and ethical information. Time of participation will be without absolute 

necessity and participant can round up whenever needed. 

 

Confidentiality requirement is accurate to administer the figures and data out of the 

informants and survey participants. No unauthorized person can access data and figures. 

 

Usage requirements require data from participants, collected for research purpose, to not be 

used to distribute for commercial or non-scientific purpose. Data cannot be used for decisions 

or measures that will affect the participant. 

 

The different requirements regarding ethical aspects will be considered in this research for both 

children and preschool teachers. Since the participants in the research will be anonymous, it has 

been chosen to name the two different departments in the preschool where the research is 

performed, as department A and department B instead of their real names. No personally 

identifiable data will be collected and registered so that no child or preschool teacher can be 

identified. Participants can choose not to participate in the observations. 

 

Before performing an observation, a letter with information about the research will be sent out 

to the parents of the participants and posted at the entrance to the preschool. The letter consists 

of contact information and information about the research. Since the research does not collect 

any ethical information about the children, it is sufficient that the parents have received the 

information. 

3.5 Collection of theory 

The collection of theory began when the researchers had found their area of interest in effects 

of using tablets in preschool. Through the first literature review, the researchers could design a 

research question. 

After a research question was designed, the researchers decided which method to use. When 

method was chosen, the researchers started to search for previous research in the chosen area 

to get a deeper understanding of recent findings in effects of using tablets in education. The 

theory was found to be the ground rule for the chosen method to be able to find empirical data 

and answer the research question. 

To be able to perform the empirical data collection the researchers used inspiration from 

previous research to collect theories. It was also used to see if there are areas where the 
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researchers can contribute with future research. The development of theoretical framework 

during the research was increasing when the researcher gained more knowledge in the area. 

When theory was collected, the researchers used the library at the University of Borås to find 

books about education, tablets, preschool and early childhood. It was also used Google scholar 

to find areas in education in preschool with usage of tablets. To find relevant theory the 

researchers used search words such as: “Tablets in preschool”, “Children education and 

tablets”, “Early childhood education”, “Information, communication, technology (ICT)”. 

 

3.6 Data analysis method 
 

Qualitative data include collected information that needs to be analyzed. There are some 

techniques and some principles that will make the study a rigor qualitative research. When data 

has been collected through observations and interviews, coding will gather important 

information. Collecting qualitative data can result in a great amount of information to handle. 

Coding is the technique which will help the researcher to find meaningful pieces from the 

gathered information (Recker 2013). After coding, data can be categorized and keywords and 

ideas can already form a result which will help the researchers in their study. Selective coding 

is one method of coding. With this method concepts, keywords and meanings are collected 

together to create a meaning. There will be a few central categories that will relate to each other 

which will then help to validate or refine categories or relationships among the data (Recker 

2013). The collected data from the two observations and the interviews was coded through 

selective coding. 

 

A qualitative research must be perceived as trustworthy and some guidelines helped the 

researchers to ensure this. Dependability also called reliability, considers that when other, 

independent persons will reach the same conclusion when examining the data then according 

to Recker (2013) the data will have better reliability. During observations, there were two 

observers which collected data from two perspectives. When interviewing preschool teachers, 

both researchers were attending. One asked questions while the other researcher took notes. To 

help minimize lost information during the interview, except from two attending researchers, the 

interview will be recorded as recommendations from Patel & Davidson (2011). 

 

Validity is concerned to provide evidence that might occur during the research. This can be 

maintained to keep clear notes regarding any discussion that might occur during the research. 

Transferability also concerns if data will be correct transferred and generalized in other settings 

(Recker 2013). Both researchers participated during the interviews to get a good validity and 

reliability as possible. After each interview both researchers will transcribe them to prevent lost 

data. 

 

Considerations about effects that might effect the interview need to be acknowledged. A 

response that might be expected from the interviewer, can impact the answer from the 

interviewed person. Answers can also be shaped for the interviewed person to look good in the 

study. Therefore, it might bring out no rightful answers (Recker 2013). 
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3.7 Sampling method 

In a research, a sampling process is essential for the selected units. A research question will 

give guidance to choose the right selection of units that need to be sampled. The researchers 

decided the size of, location of and how the sampling will be performed. This was put into a 

relation towards time and economy for the research. 

The sampling process in this research was used with a purposive sampling that is a form of non-

probability sampling (Bryman 2012). Purposive sampling is normally used in qualitative 

researchers and for using comparative design it was beneficial in this research. When observing 

children, a purposive sampling was beneficial for choosing a specific preschool for observations 

considering the ethical research principles. A collection of randomized children would not 

accomplish the ethical principles considering the information requirement where information 

to the parents of the participants would not be trustworthy. Therefore, a quota sampling has also 

been used, where the researchers desire certain characteristics of the participants, to be able to 

answer the research question of the research (Bryman & Bell 2011). Certain characteristics for 

this research were to choose the specific age of the participants, five years old. 

The chosen sampling process was used for the gathering of data where participants were not 

randomized. The researchers have in this research performed two types of observations on two 

departments. Interviews were also made with one preschool teacher from each department, one 

at a time. Both observations and interviews were made with a goal with a result that will show 

different effects from the two departments. This means that participants in observations were 

not randomized. They are collected due to Piaget's theories on children's cognitive stages in 

their development and the participants have first-hand experience with the research topic. The 

research focused on five years old children due to Piaget's theories on children's cognitive stages 

in their development. A children's age can determine what stage the child is in and it´s cognitive 

development according to Piaget (Evenshaug, Hallen & Nilsson 2001). The interviewed 

preschool teachers selected due to their responsibility about the usage of tablets in each 

department. 
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4 Empirical findings 
 

4.1 Observation template Department A results 

 

The summary below presents what have been observed on several occasions during a two- week 

period.   

 

What are the children doing with the iPad? What applications are being used? 

 

Most of the time two iPads are used and there are between six to eight children present and age 

is between 4-5 years. The iPad is used around one hour at the time but sometimes one and a 

half hour in a separate room where other toys are also available. 

 

Depending on the situation children uses the iPad around 10-15 minutes each and then someone 

else can use the iPad. If the interest on the iPad is not that big and someone is using a picture 

on the iPad as a template to a pearl bead on a pegboard, it can be used in longer periods than 15 

minutes. When 15 minutes have passed the preschool teacher tells the child to hand the iPad 

over to someone else. There is no order that is being followed, it is the preschool teacher who 

decides whose turn it is to use the iPad. But if a child had it first the day before they can’t use 

it first the next day. 

 

The children decide what they want to do with the iPad. They use an app until they feel finished 

with that one and then they opened another application. They use different types of applications, 

the most common applications used are: 

 

• Kids canvas - an application where the children can create different things with for 

example pearls and cross stitch. The things that are created can easily be saved on the 

iPad. 

• Puppet pals 2 - an application that makes it possible to create a cartoon movie. 

• Sharing with Duckie Deck - an application where children create a cake when the cake 

is ready the child is supposed to handle it out so that every character gets on piece each. 

If someone doesn't get any cake that person becomes sad. 

• Fluidity - an application where the children with the help of their fingers touch the 

screen, depending on how the fingers touch different forms appears on the screen. 

 

It is also common that the children use the iPad as a template and with the help of the iPad they 

pearl bead on a pegboard. There is a template with pattern on the iPad that the preschool teacher 

helps to find on the internet. They use the picture on the iPad to count where the beads are to 

be located on the pegboard. 

 

Some other applications are used among the children but not as often as the most common ones. 

One app reads the Little Red Riding Hood for the children and another app was puzzle that 

becomes more difficult with each level. Another app reads fairy tales out loud and it is possible 

to change language. Some of the children listen to the stories for a short moment in Arabic. 

There is also one application where the child who used it is supposed to press down the finger 

on the screen when there was sound coming from the iPad. 
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How do the children behave? Any sound or words? 

 

Most of the time children accept to leave the iPad on when their time ends but discussions have 

occurred where children became angry and left the room or held on to the iPad refusing to let 

it go. How the handover of the iPad goes depends on how long children have been using the 

iPad. In the beginning, the interest is bigger and it becomes more frequent discussions among 

children whose turn it is to use the iPad. The more time passes on, the more the interest in the 

iPad diminishes and the children start to play with other things in the room. 

 

The children use the iPad individual but the other children are curious and happy to help and 

instruct how a task should be performed. The children who use the iPad are concentrated and 

do not care so much about what is happening around them. There are times when other children 

are participating when someone is using the iPad. Some of the children accept the help from 

others and let them participate, some of them get upset and want to have the iPad on their own. 

It was common that the children who used the iPad for themselves angled it upwards so that the 

other children couldn’t see. For the most part, children are curious and involved what happens 

when someone else uses the iPad. The children who use the iPad sometimes tell the other 

children what they do on the iPad and the other listen carefully. 

 

Several discussions and opinions have occurred during the observations. It can be anything 

from a child asks for help “what should I draw?” and other children comes with ideas to 

“teacher, can I count how many yellow there are?”. Most of the discussions were about whose 

turn it was next to use the iPad and the preschool teacher was part of the discussion. 

 

Is the iPad used together or separately? Is a preschool teacher participant when the iPad is 

used? 

 

Mostly the iPad is used separately, but when the children pearl bead with a picture on the iPad 

more than one can participate. Sometimes a child let other children participate when the iPad is 

used even if it is their turn to use the iPad alone. When the others participating they can be 

involved and decide what to do on the iPad but they are rarely allowed to touch it. 

 

During all time of the observation, the same preschool teacher is participant. The preschool 

teacher participates with the children in forms of answering questions or helping the children if 

they needed any help. The preschool teacher decides how long time each child can use the iPad, 

but not what they would do with it and what applications are being used. In the beginning of 

the observation, it is a lot of questions from the children. But the interest and intensity decreased 

as the time passes. When the children start using the iPad and the discussion decrease, the 

preschool teacher helps the children with other things than the iPad, such as iron the pegboards 

that was created. The preschool teacher is always present for any upcoming questions even 

though the preschool teacher is not sitting next to child who used the iPad. 
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4.2    Observation template Department B results 
 

The summary below presents what have been observed during several occasions during a two- 

week period.   

 

What are the children doing with the iPad? What applications are being used? 

 

During the two different occasions six and seven five years old children are observed when 

using the iPad. The children are using the iPad three or four in a group and the iPad is used in 

a separate room. The children were themselves responsible for setting a timer for 15 minutes 

each and when the timer rang they were supposed to hand over the iPad to someone else. When 

all of the children have used the iPad for 15 minutes each, a new group of children comes in 

and use the iPad. No preschool teacher is present in the room where the iPad is used and it 

happens in several occasions that the timer is not set by the children. If the timer is not set by 

the children one of them is sitting by the iPad for up to 30 minutes without handing the iPad to 

another child. 

 

The iPad is mainly used to play the game Minecraft. Minecraft is a computer game that was 

developed in 2011 (Nationalencyklopedin 2017). The game has no predetermined goal or 

course to follow. The player collects resources to build buildings and manufacturing tools and 

travels in a randomly generated world (Nationalencyklopedin 2017). The player has a lot of 

freedom in the game and is able to for example raise animals, grow plants or chopping down 

the forest. During nighttime there are spontaneously monsters that the player needs to watch 

out for or fight against. Even after the game was officially released new features are 

continuously added (Nationalencyklopedin 2017). 

 

Other applications are used in a small amount of time. These applications are often just opened 

and then closed again. It seems like the children don't know how to use the application and 

therefore they close it again. These applications are: 

 

• Skrivguiden - an application that teaches children to form letters, numbers, and patterns 

with the help of their fingers. The application clearly shows how to draw the finger to 

make a certain letter, number or pattern. 

• Memory - an application where the children played memory 

 

Also, some kind of puzzle application is used one time where the child who use it, puzzles 

different pictures together before closing it down and starting to play Minecraft again. 

 

How do the children behave? Any sound or words? 

 

Firstly the children start to discuss who is going to use the iPad first. After deciding that they 

started to play Minecraft, the other children are participating in the game but they do not touch 

the iPad when someone else was using it. 

 

The children cooperate closely and talk a lot about different solutions to things. Questions 

occurring like “where is my world?” and the children instruct the one who played with sentences 

like “press the button now”. Sometimes children are being irritated if the player does not 

understand what to do and then says “you don’t understand” or “you are not supposed to build 

that way”. The games are in English but even so the children know how they should proceed 
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by discussion the game together. All the children participate in the discussion about the game. 

Most of them have an own world where they play but they also let others play in their world. 

 

When playing Minecraft the children do a lot of different things. They build a different kind of 

things; they are looking for diamonds, killing animals and also burning things up. All the 

children are very excited when playing the game and they explain for each other that they must 

kill sheep or monsters to be able to get food. 

 

Is the iPad used together or individually? Is a preschool teacher participant when the iPad is 

used? 

 

The iPad is used individually and there is no order that should be followed. It is up to the 

children themselves to decide whose turn it is to use the iPad. This leads to many discussions 

whose turn it is to use the iPad. Some children become annoyed when they may not be the first 

one to play. Once a jingle is used to decide who was going to use the iPad first. 

 

During the observations there is no preschool teacher present in the room, but there are several 

preschool teachers outside the room but no children go out and asked them when they have a 

question. The children have questions about when using the iPad, especially whose turn it is to 

use it. 

 

4.3 Main differences between the two departments 
 

The two different departments use the iPads in different ways and for different amounts of time. 

These are the main differences between Department A and Department B: 

 

• The iPad is used in different amounts of time each week, Department A use the iPad 

every day for around one hour and Department B only use the iPads on Fridays 

• Department A use different applications and Department B mainly use the application 

Minecraft 

• In Department A there are always a preschool teacher present but there is no preschool 

teacher present when using the iPad in Department B 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 23 - 

 

4.4 Mathematical test result  
 

The results from the mathematical test are presented with a pie chart. The presentation of the 

results using a pie chart makes it easier for the reader to understand the results and the 

differences in results between the two departments. To obtain the result the total number of 

right and wrong answers has been calculated in percent. 

 

 
Figure 1 - Result Department A 

 

 

The pie chart below shows the result of the math test in Department B. 

 

 
Figure 2 - Result Department B 
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4.5 Mathematical test average total time results 

 

The researchers chose to present the difference in the average time required between the various 

departments with a table chart. The researchers are also able to infer differences in the total 

time when the math test is done. This is calculated by adding together all the children total time 

and then share it with the number of children who participated in the math test. 

 

 

 
Figure 3 – Average total time Department A and Department B 

 

4.6 Interview questionnaire with preschool teacher A results 

 

Preschool teacher A is working in Department A where they use the iPad several times a week. 

Preschool teacher A is the only preschool teacher that uses it at their department. Even if she 

instructs another preschool teacher in the same apartment they do not use it. 

 

Preschool teacher A does not have any education in how to use the iPad. She explains that from 

a previous preschool where she worked before, guidelines were handed out to the departments. 

The guidelines explained that the applications for play on the iPad should be connected to the 

curriculum. Preschool teacher A says: “We got guidelines about the applications that exist on 

the iPad, that they should be connected to the curriculum. Then we worked in an IT group, 

where we should investigate the applications in what way they fulfill the goals in the 

curriculum”. Preschool teacher A tells us that even if they were introduced to how to connect 

the applications to curriculum, they don’t have any other guidelines to follow. As preschool 

teacher A explains it:  “Ones have to use common sense, one should not download games where 

someone runs and fights someone”. 

 

In Department A, the iPad is used in a different amount of time each week. Some week it is 

used together with a theme and therefore it is used more intense. She explains: “It is a little 

different how much we use it, not every day but sometimes each week it is used for preschool 

teaching purpose”. In Department A it is preschool teacher A, who decide which applications 

to use, because she is the only one that uses it. 
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All applications which are used in Department A are connected to the curriculum. Preschool 

teacher A explains that if there were applications that did not have any educational purpose, it 

would not be used. She uses applications to fit subjects in the curriculum and right now she 

uses applications for language. Department A uses most applications which involve playing 

and they have an educational purpose. She explains “The app that they use the most and that 

they think are very fun is Puppet pals 2”. Applications which involve sharing food, painting 

and playing piano are also popular among the children. 

 

The purpose with the iPad according to preschool teacher A is that it should not be used for 

babysitting and to keep children calm. It should be used for education of the children, to have 

a dialogue with them. The most important thing she talks about is that the iPad is used together 

with a preschool teacher. The children also help each other when using the iPad. Preschool 

teacher A says: “The purpose is that it will be used in the existing organization to be able to 

pick up the curriculum mathematics with pegboards that one can talk about colors, there are 

applications for just about everything today. And even then multilingualism. It is meant to serve 

as a support, not replace things we should do, that's what the purpose is simply or as we do 

here”. 

 

The preschool teacher explains that it is interesting to see how the children use and develop 

with technology. Children learn fast and they can use the iPad as a tool to practice problem- 

solving. Preschool teacher A explains it like this: “You want to have it little interesting and that 

it is fun to see how much they understand and know about the technology. That they solve so 

many problems”. 

4.7 Interview questionnaire preschool teacher B results 

 

Preschool teacher B is working in Department B and they use the iPad on Fridays and they also 

use the iPad spontaneously during the week. During the interview preschool teacher B says: 

“As said before we have Fridays, but you know how it is done. Then we use it rather 

spontaneously. When it is something the children maybe wants to find out, then we can base on 

the iPad search on YouTube. It can be questioned like how many teeth does a tiger have? It was 

someone who asked that the other day and then we picked up the iPad and searched”. All 

preschool teachers that is working at the department use the iPad and preschool teacher B says 

that all three preschool teachers have education in different ways about how a tablet should be 

used in preschool. Preschool teacher B says: “We have it all three but in different ways. I have 

at the university, you read a lot of ICT” “I'm pretty much self-taught”. 

 

The iPad is mainly used on Fridays and preschool teacher B says: “Fridays mainly. Then it is, 

of course, a little bit used during the week, around 7-8 hours it is”. It is the preschool teachers 

themselves that decide what application that is used in the preschool but if the children want to 

download something they are open to suggestions. Preschool teacher B says: “It is we who 

decide, of course, we preschool teachers, what applications that are available” and “Minecraft 

we did not have it before. The children talked so much about that. But then we use to try and 

play it first only to see what it´s like”. The preschool teacher B does not have any guidelines 

that they are supposed to follow and preschool teacher B says “It´s probably ourselves, we have 

never received, no there is probably none”. Preschool teacher B connects the applications to the 

curriculum when they are used and write about application tips in the monthly letter to the 

parents that are sent out. Preschool teacher B thinks that it is good to work towards the 

curriculum when applications are selected and says: “It is easier to organize a little among the 
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apps, there are so many applications and we have the curriculum to work towards. Then you 

can say no, this has nothing with the curriculum to do”. 

 

Preschool teacher B thinks that the main purpose with using tablets in preschool is the 

interaction and also a tool to make it easier to work according to the curriculum. Preschool 

teacher B says that the purpose is: “It´s that with interaction. It becomes a tool to all of us I 

think. To be with discoverer and interact with the children as said that you find out things 

together” and also “It is a tool to the entire curriculum I think. It is easier to work according to 

the curriculum if you have it as tools I think”. 

 

Preschool teacher B thinks that the tablet is a great tool and commented: “I think that it is 

awesome, but I belong to that generation too”. 
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5 Discussion 
 

5.1 How the tablet is used 

 

During observations the researchers found out that the tablets were used both in educational 

purposes but also as a tool for play. In Department A the tablet was used several times during 

one week with support and guidance from a preschool teacher. When the tablet was used in this 

way children learn to use the technology for problem-solving and other education. In 

Department B the tablets were used one day per week. It was mainly used as a tool for play 

without support from a preschool teacher. The children did also have access to other educational 

applications, but the most popular application that was used was Minecraft. Except on Fridays, 

the tablet was also used spontaneously to answer questions the children had. 

 

As seen in previous research, Dennis et. at. (2016) discussed the positive effects in using the 

tablet together with a preschool teacher. It was discussed that the children did not really 

understand how to handle the tablet when using it alone. During observations in Department A 

and B in this research, the same result as Dennis et. at. (2016) turned out. It showed when 

preschool teachers were not present; children had a tendency to lose focus. When children lost 

focus, the tablet would not be used to its full capacity and as an educational tool. When focus 

was lost children started to swipe and change applications until something captured their 

interest. 

 

There were applications which were close connected to the objectives in the curriculum. With 

support and guidance from preschool teachers, the researchers can see that the usage of the 

tablet can use towards the objectives in the curriculum. When there was preschool teacher’s 

facilitated intervention, Dennis et. at. (2016) explored that the children learned to understand 

the purpose and how to use the tablet. This result was something that also has been explored 

during observations when children use the tablet in Department A.   

 

In Department A the same preschool teacher was present during all time in the room. She 

answered questions from the children about the application in the tablet and also guided the 

children how to use the different applications in the right way. The researchers saw that the 

children learned better how to solve next task in the same app when guidance was supported. 

In Department B support and guidance by the preschool teacher when using the tablet did not 

exist, the children used the tablet alone and solved problems by themselves. There was a time 

when the children did not understand the purpose or how to solve the problem in one app. In 

this case, the app was closed and another app opened. This continued until one app captured 

their interest. 

 

Couse and Chen (2010) discuss the effect where children could learn more when they did not 

ask several questions to the preschool teachers. Before they stopped asked questions, the 

children had to ask preschool teachers for support in order to proceed. When they know how to 

proceed they could learn by themselves. This is an example where guidance from preschool 

teachers was not provided all the time, which resulted in that the children will learn in the same 

app continued.  

 

Observations have shown the importance that preschool teachers choose which application to 

download to the tablet. It is also important that the children know how to use the different 



- 28 - 

 

applications. If the children don’t know how to use the applications they will use it without an 

educational purpose where applications are opened and in the next second, it is closed again. 

 

The loss from directions from management about usage of the tablet creates different opinions 

about usage in the two different departments. The only existing directions that preschool teacher 

A had from previous working place was to explain that the applications should be connected to 

the objectives in the curriculum but then it is up to the preschool teacher to make decisions in 

choosing applications. The lack of directions can make it hard for preschool teachers to know 

which applications they download and use together with the children. Palmér (2015) discuss 

the importance of choosing the right app for the right purposes. The preschool teacher should 

know which app that might bring the right purposes. Palmér (2015) also showed effects from 

the support and guidance from the preschool teachers were effected depending on which app 

that was used. If the app did not give direct feedback, the preschool teacher was to give own 

feedback to the child. While other applications which did not bring direct feedback and only 

gave right, wrong or try again answers were provided. In this case, the preschool teacher 

enforced the child to try again by themselves (Palmér 2015). Depending on which applications 

that were used, the preschool teachers had different involvement. Department B mainly used 

the application Minecraft and the preschool teacher was not present. 

 

It was discovered that it was difficult for the preschool teachers to know which applications that 

should be downloaded on the tablet in order to support the objectives in the curriculum. As 

preschool teacher B explains about how different education all the preschool teachers in her 

department have in ICT and that she is self-taught with the tablets.  

 

This was probably due to the lack of education with using an iPad in preschool and also no 

support in how to use the tablet in preschool.  

 

5.2 Effects on children’s mathematical knowledge 

 

The mathematical test was made to be able to compare the mathematical knowledge in the two 

departments. The results showed a big difference where Department A had 77% right answers 

and Department B had 43% right answers. The researchers could also see that Department A in 

average answered faster compared to the Department B. The result showed that children in 

Department A with guided support from preschool teachers were quicker to answer and had 

more right answers compared the children in Department B. One reason to this can be that 

Department A has been more often challenged in problem solving in mathematics when they 

use iPads in their education. The researchers believe that the children in Department A have 

been presented with problem solving in an effective way, with the tablets as an educational tool 

and this is the reason for the difference in the results. The children had also with the help of 

guidance learned how to solve problems and in this case, children learned how to proceed in 

upcoming tasks. 

 

The applications used in Department A are close connected to the objectives in the curriculum 

and have educational purposes. This has created an educational environment for the children, 

where they are being exposed for problem solving and other education with the tablet. Preschool 

teacher A explained in the interview, that it was interesting and fun to see how much the 

children understand about the technology and that they solve many problems. She sees the 

tablets as a tool which brings support to the children in education, but it will not be used as a 

replacement or a discharge for preschool teacher A. This as in previous research and in problem 
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statement has been presented in a discussion, that a tablet is a tool which is being a distraction 

for the children. In this research the researchers can prove this is not right as long as the tablets 

bring an educational purpose and the use is well planned. 

 

Preschool teacher A also explained that the tablet is not a replacement and that it should be used 

to be able to pick up the objectives in the curriculum. This does the researchers think, has 

effected the showing results in the mathematical test. The researchers believe that the tablet as 

an educational tool is something that cannot be excluded due to that the information technology 

according to Skolverket (2016a) will keep on effecting the education. The researchers believe 

the tablet will bring help and purpose in the children’s future education. By introducing tablets 

in early years, with support and guidance, it will educate children in using information 

technology for the right purposes. What would help the usage of information technology in 

preschools are directions to the preschool teacher about how to use it as an educational tool. 
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6 Conclusion  
 

The purpose of this study was to understand tablets effects on preschools mathematical 

knowledge. The research question for this study has been: 

 

How is the tablet used and what effects does the use of tablets in preschool haven on 

children´s mathematical knowledge? 

 

To be able to answer the research question, an analysis of performed research has been made. 

In the analysis the researchers have discussed their findings and compared with previous 

research and theories. In the findings researchers can see different results on mathematical 

knowledge depending on how the tablet was used. This has created a foundation on which the 

researchers have reached following conclusion: 

 

• The tablet can be a good educational tool that gives positive effects on children's 

mathematical knowledge if it is used together with a preschool teacher. The tablet can have 

positive effects on children's mathematical knowledge if the tablet is used together with 

preschool teachers that are available for guidance and questions from the children that use 

it. 

 

• The purpose with using tablets in the education should be as an educational tool that does 

not relieve the preschool teacher or are used as a replacement to the existing education. 

 

The researcher, therefore, chooses to answer the research question in following way: The tablet 

is used in different ways in different departments in the same preschool. Therefore, the research 

shows different effects of using the tablet as a tool for education. When using an iPad for 

education in preschool it would provide with guidance from preschool teacher to the children 

during all time. To create positive effects on children's mathematical knowledge, applications 

used on the tablet should be based on the preschool curriculum and they should also have an 

educational purpose. For the preschool teachers to know how to use the tablet in a good way 

there should be directions on how to use the tablets and what applications should be 

downloaded. There should also be applied directions from the management to guide the 

preschool teachers when using this educational tool. 

 

6.1 Contribution to area of informatics 

 

The contribution this research has to bring to the area of informatics has been the empirical 

work from this research when answering the research question of usage with tablets as an 

educational tool in preschool and their effect on mathematical knowledge. 

6.2   Evaluation of method 

 

The researchers believe that the chosen method was the right one for collection the data in this 

research. The purpose of the study is to find out how the tablet is used and the how the use 

effects children's mathematical knowledge. Therefore, two different types of observations and 

interviews have been made. By doing direct unstructured observations where the researchers 

were not part of what was happening it was possible to investigate how the tablet was used in 

the different departments. By performing structured participant observations, it was possible to 
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do a math test to measure the children's mathematical knowledge. The math test was performed 

to see if there was a difference in the result between the two departments and if this result was 

influenced by how the tablet was used. The interviews were made as a complement to the 

observations and gave the preschool teacher a chance to give their view in using the tablet in 

the education preschool. 

 

The research could have been improved with handing out questionnaires to the parents of the 

participants to examine the usage of iPad at home. With this data, the study could have covered 

another area that would have an impact of the learning of mathematical knowledge of the 

participant. To delimit the research not to be created to an unmanageable size and the lack of 

quality with bigger quantity, the researchers chose not to use this method. 

 

6.3   Validity 
 

The observations that have been made may be effected negatively since it is difficult to register 

everything that happens during the observations. Despite this, the observations gave a clear 

picture of how the various departments and preschool teachers used the tablet in their education. 

 

The difference in the result may also depend on other things than just how the tablet is used. 

There are many factors that can effect children's mathematical knowledge. These factors may 

be the development phase they are in, how interested children are of mathematics, if they do 

any count math at home together with their parents and how much the preschool teacher is 

interested in teaching mathematics. There are many factors that can effect the outcome which 

are important when interpreting the results of the structured math’s test. 

 

According to Pedersen (1998), it is very difficult to give an answer to if education and children's 

learning becomes better with computers. A classical way to measure this is to make any kind 

of experiment. This requires an experimental group, one that is exposed for some kind of 

treatment and a control group that is not exposed (Pedersen 1998). In the school context, it is 

usually impossible to intervene in school work so that it is feasible to perform regular 

experiments. This does not mean that the outcome is not good but it is important to be more 

careful when interpreting the results (Pedersen 1998). 
 

6.4 Further research 
 

The tablet is a relatively new educational tool and the use seems to increase and not to subside 

and it would be interesting to develop this research. This research consists of information about 

how the use of tablet in preschool effects children's mathematical knowledge. When the tablet 

is also widely used in the children's homes and it would be interesting to investigate how the 

use of the tablet in the homes effects children's learning. Another way to develop our research 

is to investigate about how the use of tablet will effect children in their further school 

attendance. 
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Attachments  
 

Attachment 1 
 

Hej! 

 

Vi är två studenter som läser Affärsinformatik på Högskolan i Borås. Vi ska skriva 

en C-uppsats inom ämnet informatik. Syftet med C-uppsatsen är att studera hur 

surfplattan används på förskolan samt dess effekter på barns inlärning inom 

matematik.  
 

Att observera är en del av vår kvalitativa datainsamling och med anledning av C-

uppsatsen kommer vi observera hur surfplattan används i undervisningen.  

Vi kommer även att utföra en mätning som är en del av vår kvantitativa 

datainsamling, där vi undersöker barnens mattematikkunskaper genom att de får 

utföra ett mindre matematiskt test.  
 

Observationer och mätningen kommer att utföras någon gång under perioden 16-

11-30 tom 16-12-20.  
 

Deltagandet är frivillig, vill barnen inte medverka behöver de inte det. Barnen 

kommer att vara helt anonyma och inga fotografier kommer att förekomma. Det 

som kommer att antecknas är barnets ålder. 
 

Har ni några frågor eller ej vill att ert barn ska medverka så är ni välkomna att 

kontakta oss: 
 

Namn: Fanny Johansson                   Namn: Lina Gustafsson         

Mail: s13xxxx@student.hb.se             Mail: s13xxxx@student.hb.se 

 

 

 

Med vänliga hälsningar, 

Lina Gustafsson och Fanny Johansson 

 

 

 

 

 

 

 
 

mailto:s13xxxx@student.hb.se     %20   
mailto:s132415@student.hb.se
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Attachment 2 
 

Observatörens namn: ____________________     Datum: _________________________  
 
Lokal: _________________________________ 
 
Närvarande personer: _______________________  
 

Hur används förskolans iPad?  

 
Vad gör barnen med iPaden?                    Hur beter de sig? Ljud/Ord?        Används den tillsammans      
Vilka appar används?                                                                                          eller var för sig?  

            Är en pedagog deltagande vid  
            iPad? 

Tid: 
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Attachment 3 
 

Barn nr:                    Avdelning:                     Tid totalt: 

 

1. Kan du peka på triangeln? 

 Rätt 

 Fel 

 

2. Kan du dela upp cirkeln? 

 Antal rätt 

 Antal fel 

 

3. Vilken är längst? 

 Rätt 

 Fel 

 

4. Vilken är kortast? 

 Rätt 

 Fel 

 

5. Vilken är smalast? 

 Rätt 

 Fel 

 

6. Vilken är bredast? 

 Rätt 

 Fel 

 

7. Hur många cirklar är det? 

 Rätt 

 Fel 

 

8. Hur många fyrkanter är det? 

 Rätt 

 Fel 

 

9. Hur många fyrkanter är kvar om du tar bort två? 

 Rätt 

 Fel 

 

10. Kan du dela upp färgerna i olika högar? 

 Rätt 

 Fel 

 

 

 

 

Totalt antal rätt:                        Totalt antal fel: 
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Attachment 4 
 

Intervjufrågor: 

 

1. Använder ni iPaden i er undervisning? 

2. Använder alla pedagoger på avdelningen iPaden? 

3. Om du skulle uppskatta, hur mycket använder ni iPaden varje vecka? 

4. Är det några specifika appar ni använder er utav? 

5. Vem bestämmer vilka appar som används i verksamheten? 

6. Har ni några riktlinjer om vilka appar som ska användas? 

7. Brukar ni försöka koppla apparna till läroplanen när de används? 

8. Har du eller ni någon utbildning om hur en surfplatta ska användas på förskolan? 

9. Vad är din inställning till surfplattan som pedagogiskt verktyg? 

10. Vad anser du är syftet med att använda surfplattan i förskolan?  
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University of Borås is a modern university in the city center. We give education programs and courses in 
business administration and informatics, library and information science, fashion and textiles, behavioral 
sciences and teacher education, engineering and health sciences.  
 
At the Department of Information Technology, we have focused on the students' future needs. There-
fore, we have created programs in which employability is a key word. Subject integration, wholeness and 
contextualization are other important concepts. The department has a closeness, both between students 
and teachers as well as between industry and education.  
 
Our courses and programs with a major in informatics are centered around basic concepts as system 
development and business development. In our wide range of specializations there is everything from 
programming advanced systems, analyze the needs and requirements of businesses, to conduct integrated 
IT and business development, with the common purpose of promoting good use of IT in enterprises and 
organizations.  
 
The department is carrying out IT-related research within the university’s research area called Business 
and IT. In terms of field, the research activities are mainly within computer and systems science. Par-
ticular areas of focus are data science and information systems science. Both scientifically and profes-
sionally-oriented research are performed, which among other things is manifested through that research is 
often conducted based on domain specific needs of business and government organizations at local, na-
tional and international arena. The professionally-oriented research is also often manifested through our 
participation in the Swedish Institute for Innovative Retailing (SIIR), which is a research center at the 
University with the aim of contributing to commerce and society with the development of innovative and 
sustainable trade.  
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