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Abstract  
The rapid expansion of technology into the worlds of young people has created a new generation 
which can use computers, mobile devices and other digital technologies as easy as winking. 
Nevertheless, in the context of early childhood settings there are some influences that may 
differentiate the technology use behaviors of preschool children which are generally constructed at 
home or school environment. This study seeks to define the possible influences, effects and praxis of 
technology use in early childhood settings, and also intends to explore the current research trends 
about technology use in the field of early childhood education. Data were gathered from several 
scientific databases. Research articles and other scientific documents/papers were reviewed in a 
systematic manner with content analysis approach. To increase reliability, four researchers who have 
the similar background in the educational technology field were participated in this study. Review of 
the articles and scientific documents were conducted in two rounds. Review process was repeated by 
two researchers different from the first round, and a different set of two researchers were cross-
checked in the second round. This study also draws on a discussion about pedagogical effects of 
technology use in early childhood settings. 
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1 INTRODUCTION  
With the development and high availability of technology, the number of technology users is increased 
exponentially. The reports of Ofcom [19] showed that the ownership and the use of touch screen 
technologies such as smartphones and tablets are rapidly increasing and the age of technology users 
is decreasing. Children have become technologically literate in early ages [18]. In other words, 
children are accessing to variety of technologies and internet more at younger ages. For instance, in 
U.S in 2013, 38% of children at or under age 2 used mobile technological devices whereas 10% of 
them used in 2011 [6, p. 9]. Similarly, a study showed that in 2014, 83% of the children aged between 
2 and 10 used  high speed internet, 76% played with game console, 71%  used smartphones and 41% 
accessed educational gaming device [22]. Children aged 5 and under use internet once a week if 
there is at their home and play games on variety of mobile devices such as laptops, smart phones and 
tablet PCs frequently [2].  Most of the parents of children between 4 and 7 years old gave their 
Iphones to their children and allowed them to play games on this device [4]. The report of European 
Union in 2013 demonstrates that in worldwide children go online in younger ages. In US, 25% of 3 
year old children and 50% of 5 year old children connect internet in daily basis and 70% of 3-4 year 
old children use internet sometimes in Sweden. In another study conducted by Ofcom [19] showed 
that in U.K, 28% of the 3 and 4 years old children used tablet PCs at their home and 12% were 
allowed to access Internet via tablets. Additionally, 14% of their parents believed that their children 
knew Internet more than they do. The average age of Australian children who use internet first time is 
under 8 [13, p.7].    

The touch screen devices offers interaction to the young children since it is very easy to use them 
compared to computers. Unlike computers which requires mouse or keyboard skills, young children 
can use this device easily due to its touch screen [14]. According to Radich [11] by using tools that 
become user-friendly, kids are doing a variety of activities such as playing a game, making a picture, 
recording a story or taking a photo [p. 6]. Additionally, mobile devices such as smartphones and 
tablets are more available to the children compared to computers in nearly 50% of which children are 
forbidden to use [14]. Holloway et al. [8] state that there is an increase in the availability of tablet 
computers for the young children age 6 and under by citing a report which demonstrates that in 
Sweeden 50% of the 3 and 4 age-year-old children  use tablets and in Norway, 23% of the children at 
6 and under use them. In 2011, 38% of the children under eight used mobile devices whereas in 2013 
72% used it [6, p.9]. This situation also takes the interest of the companies and inspired them to 
develop special technologies for the young children. They designed technology in order to develop 
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specific skills such as literacy skills of the young children and encourage their parents to buy them in 
order to develop the skills of their children [10]. As stated by Gutnick et al. [2] point out, educators and 
media developers state that as prices drop, more families will use these devices [p. 33]. Further, they 
note that if İTunes is not a market for children, an essential proportion of the pre-eminent 100 
educational apps on İTunes involved in children’s content, [2, p.33]. But the ease of their use brings an 
important question about how and when these technologies should be served to the young children. 
This issue poses a modern-day dilemma to the parents [21] since their affordances and availability is 
increasing at homes of young children [16]. Hence it calls researchers to investigate when and how 
these technologies should be used in early education context.  

A few literature reviews have been carried out on technology use in early childhood education. In the 
first literature review, McCarrick & Li [12] focused on research between 1984-2004. The subject of 
their research was effects of technology on social, cognitive, language development and motivation of 
children between three and five years old. In the second review, Lankshear & Knobel [5] focused on 
research from 1996 to 2002. The main theme of their study was the relationship between technology 
use and literacy skills of students up to the age of eight. The third review, conducted by Yelland [17] 
concentrated research from 1994 to 2004 with the subject of children up to the age of eight. The 
research has been examined in the following four contexts literacy, numeracy, creativity and critical 
thinking, and the creation of knowledge building communities.  

The fourth review, Burnett [3] focused on the research carried out between 2003 to 2009. The review 
concentrated on technology and litercy and children up to eight years old. The fifth review conducted 
by Zomer [23] focused on research between 2009 to 2014. The researcher concentrated on effects of 
technology usage within the concept of learning and engagement in early childhood education of 
children from 3 to 6 years old.  

Due to the aforementioned reasons, this study explores the researches about the use of technology in 
early childhood context. It aims to identify the possible influences, effects and praxis of technology use 
in preschool settings, and also intend to explore the current research trends about technology use in 
the field of preschool education and guide the families, researchers and practitioners about the 
technology usage of preschoolers. This study also shed light on the pedagogical effects of technology 
use in early childhood settings. 

2 METHODOLOGY 
This research is a systematic mapping study. Systematic mapping studies enable categorical 
screening for classifying published research. These studies are parallel to systematic reviews, but they 
use a broader criteria system to describe main subjects in related field, rather than synthesize study 
results [9]. Generally, systematic mapping provides a visual summary [20] or a map that guides the 
readers and researchers about a not well-known field of literature.  

In this study, related resources about technology use in preschool settings, were examined in a 
systematic way with pre-defined criterias with time constraint. The study presented here covers peer-
reviewed articles and conference papers for 5 year period that published between 2012-2016. 218 
related papers about technology use in preschool settings were analyzed in the context of this 
research. Literature review was conducted through Google Scholar database and pre-defined 
keywords were searched in titles level only.  Keywords used in mapping process were “preschool & 
technology”, “early childhood & technology”, “toddlers & technology”, “preschool & computer”, 
“preschool & tablet”, “early childhood & computer”, “early childhood & tablet”, “toddlers & computer” 
and “toddlers & tablet”. Papers found in this stage were primarily reviewed using their abstracts. 

Irrelevant papers were determined and excluded from the analysis after their abstract sections 
basically reviewed by the researchers. For he analysis phase of the study the following exclusion 
criterias were used: 

• Studies not directly related with the early childhood settings  

• Studies about teachers improvement only 

• Book chapters, book reviews, dissertations, concept papers, reflection papers, field notes, 
technical reports and documents, etc 

• Papers in languages other than English; 
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For this study, only the research articles and conference papers were included for the final analysis 
phase. After exclusion of irrelevant studies in the final stage, a total of 77 papers as shown in Fig. 1 
were selected and analysed according to pre-defined categories. Categories used in this study are; 
keywords, method, paper type, data gathering tools, dependent and independent variables, 
participants, technology used, data gathering environment, research contexts and the origin of the 
research. Methodology selection of research papers rooted to Creswell [7]. “”When a study did not fit 
into the categories identified by Creswell, the name of the method that the writer of the article used 
was added into an existing category based on similarity of method with others in that category” [1]. 

 
Figure 1: Work distribution by years of publication. 

To increase reliability of this research, review of the articles and scientific documents were conducted 
in two rounds. Review process was repeated by two researchers different from the first round, and a 
different set of two researchers were cross-checked in the second round. Interrater reliability of the 
reviewers were .90 and .95 respectively 

3 RESULTS 
For this study, 380 scientific papers were examined. A total of 303 papers were excluded by the 
reviewers due to exclusion criteria. 77 articles and conference papers were included to descriptive 
analysis and examined based on the pre-defined categories. 

3.1 Keywords Indicated  
According to keywords indicated, researchers come up with an assumption that keywords in the 
studies provide “a holistic reflection” [1] of the research paper topics. Keyword-relevant finding of the 
research is based on a descriptive keyword analysis. In this study a total of 189 different keywords 
were indicated and ranked according to their frequency. Table 1 shows only the 34 of 189 most 
frequently used keywords from the papers. As can be seen in the table below, the most generic field 
specific term is “early childhood education” and “preschool” is generally used to define a specific 
developmental period of children. 

When keywords analysed, it can be observed that there are some influential groups of components 
about technology use studies in preschool settings. First group consists of field specific terms and 
concepts as “early-childhood-education, preschool, young children, preschool teachers, etc”. Second 
group consists of educational technology use and technological devices as “educational technology, 
tablet computers, ipads, computers, smartphones, technological literacy, technology integration, ICT, 
augmented reality, developmentally appropriate technology, mobile technology etc”. Third group 
consists of organizational and environmental elements of early childhood education ecosystems as 
“caregivers, caregiver perspectives, early childhood curriculum, early childhood organisations, 
educational facilities, educational finance, family involvement, family role, family school relationship, 
parents, preschool curriculum, preschool staff etc”, fourth group consists of health and special 
education issues as “impaired children, health saving technologies, autism spectrum disorder, 
cochlear-implants/hearing aids, emotion understanding, occupational therapy, physical activity, well-
being etc”. 
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Table 1.  Most used keywords. 

Keyword n f [%] Keyword n f [%] 
early-childhood-education 15 5,597015 educational-policy 2 0,746269 

preschool 11 4,104478 health-saving-technology 2 0,746269 

educational-technology 7 2,61194 ict 2 0,746269 
tablet-computers 5 1,865672 impaired-child 2 0,746269 

technology 5 1,865672 information-technologies 2 0,746269 

technology-uses-in-education 5 1,865672 integration 2 0,746269 

young-children 5 1,865672 interaction 2 0,746269 

technology-education 4 1,492537 ipads 2 0,746269 

information-communication-technology 3 1,119403 literacy 2 0,746269 

preschool-children 3 1,119403 mathematics 2 0,746269 

teaching-methods 3 1,119403 parents 2 0,746269 
computers 3 1,119403 preschool-education 2 0,746269 

barriers 2 0,746269 preschool-teachers 2 0,746269 

children 2 0,746269 screen-time 2 0,746269 

communication 2 0,746269 technological-literacy 2 0,746269 

digital-technologies 2 0,746269 technology-integration 2 0,746269 

early-childhood 2 0,746269 mobile technologies 2 0,746269 

Fifth group group consists of instructional/learning methods and strategies as “technology enhanced 
storytelling, video puzzle based learning, teaching methods, computer aided language learning, 
computer assisted instruction, computer assisted tutoring, home literacy activities, interactive 
playability etc.” Another significant group consists of possible variables of technology use in preschool 
settings that may have cause-effect relationship on learning. These are; “barriers, interaction, screen 
time, active play, aesthetics, creativity, gender, hand writing, literacy, language usage, attitudes, 
perceptions, self-regulation, social skills, visual perceptual skills, vocabulary knowledge, writing 
mediation, writing support etc”. 

3.2 Types of Studies 
The percentage of publication types of studies from 2012-2016 was calculated in total. As it seen in 
Fig. 2, field/ area study, opinion-evaluation study, literature review, program-content review and 
field/area research are the main themes for publication types. The findings indicate that field/area 
study was the most conducted [60%] publication type in studies from 2012 to 2016. With the subject of 
publication type in studies, opinion-evaluation study (22%), literature review (7%) and program-content 
review (7%) were carried out in studies respectively. 

 
Figure 2. Publication types of studies from 2012-2016. 
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3.3 Research methods and models 
The percentage of research methods between 2012 and 2016 is presented in this section of the 
descriptive content analysis. In order to determine what kinds of research methods carried out by 
researchers, studies were examined in terms of qualitative, quantitative, mixed and N/A. The findings 
indicate that the researchers mostly preferred qualitative (47%) studies. Nevertheless, just a few 
mixed method (3%) studies conducted in research from 2012 to 2016. 

 
Figure 3. Percentage of Research Methods in studies from 2012-2016 

Another finding is about the research models conducted from 2012 to 2016. The research models are 
sorted by preference numbers in Fig. 4. According to findings, it can be noted that semi-experimental, 
non-experimental descriptive and case studies were mostly preferred research models. 

 
Figure 4. Research Models in studies from 2012-2016. 

3.4 Variables 
Even if variables generally focus on the feelings, emotions, physical activity data and behaviour of the 
learners [1], the variables indicated in this research is far different from this statement. There were 144 
diversified variables occurred in the study and 8 of them is repetitive  As can be seen in Table 2, the 
most used independent variable is technology (n=3) where the most used dependent variable is pre-
schooler (n=7). Variables showed parallelism with keywords findings. 
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Table 2. Most used variables. 

3.5 Data collection instruments and participants 
Data collection instruments are also examined in this study (Fig. 5). Within the scope of data collection 
the main themes are determined as survey, document analysis, interview, observation, scale, test and 
N/A. The findings were determined according to years and total number. Data collection instrument 
shows, in total, observation is mostly preferred in studies between 2012 and 2016.  According to the 
total number, survey is the second most preferred data collection instrument. The findings also show 
that test is the least preferred instrument in studies. 

 
Figure 5. Data collection instruments in studies from 2012-2016 

Fig. 6 shows the classification by participants. According to the findings, in studies from 2012 to 2016, 
preschoolers were mostly preferred as research participants. However, parents were preferred in just 
a few studies. This finding is a remark that understanding childrens’ world and learning environments 
is still a significant action for researchers. 
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Figure 6. Participants in studies from 2012-2016. 

3.6 Research scopes 
Research scope of studies from 2012 to 2016 was also determined in this study. The main research 
scopes were examined as technology teaching, content-context instruction, medical applications and 
special education. As can be observed in Fig. 7, the most preferred research scope is content-context 
instruction in total number of studies from 2012-2016. Technology teaching, special education and 
medical application are the most widely conducted research scope in studies respectively.  

 
Figure 7:  Research Scopes of studies from 2012-2016. 

3.7 Technologic devices and environments in which the data were gathered 
In this study, the technological tools subjected in studies were identified. The main themes were 
determined as tablet, PC, general technology use, smart phone and smart-whiteboard. The 
percentage of technological tools was calculated separately for each year. According to the finding 
(Fig. 8), general technology use was the most preferred technological tools which were subjected in 
studies. Nevertheless, within the concept of technological tools, smart-white board was subjected in 
just a few studies. 
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Figure 8: Technological tools were subjected in studies from 2012-2016. 

Another finding of this research is the environment in which the data were gathered. According to the 
findings, with the subject of data collection environment, school/classroom (65%) was the most 
prefered environment in studies. Literature reviews with no research environment (25%) was the 
second carried while house was the least preferred one.  

3.8 Countries where researches were conducted 
Fig. 10 shows the findings of where the studies were conducted. In this study, countries were sorted 
according to the number of studies. As seen in figure 10, studies between 2012 and 2016 were 
conducted in 19 different countries. The country, where the most of the studies were carried out is the 
USA (n=30) while the second preferred country is Sweden with just 8 studies. Other owner countries 
were Turkey, Australia, Malaysia, Russia, Indonesia, Kosovo, Scotland, Kenya, Taiwan, Belarus, 
Kazakhstan, Romania, Saudi Arabia, Nigeria, New Zealand, Israel and Netherlands 

4 CONCLUSIONS 
The main purpose of this mapping study is to provide an overview of what has been investigated in 
preschool settings about technology use in the last years. To achieve this purpose, we followed a 
systematic methodology. Study intended to reveal the research trends between 2012 and 2016. 
According to results it can be concluded that preschool education field is a very comprehensive and 
interdisciplinary. 

Most of the researches about technology use in early years education were designed as semi 
experimental, descriptive or case study models.  This supports the view that preschool education field 
is a comprehensive field. It can be concluded that it is an ongoing process to fully understand the 
ecological structure of early years education. Additionally, we need studies examining the learning 
processes of children towards rapid expansion of technology. As a comprehensive and 
interdisciplinary field, researchers may use a variety of new technologies that adapt to learning or 
special needs of pre-schoolers. The power of technology will bring learning analytics for all, so it may 
be more feasible to prepare our children for the unexpected future.  

This mapping study shows that there is no consensus between researchers about technology use in 
early years education. The number of empirical researches are limited so it is difficult to obtain a 
proper research trend about research area. But is observable that technology has a profound effect on 
home/class activities and most of the preschool teachers are pushing themselves to manage these 
techno-pedagogical effects.  

ACKNOWLEDGEMENTS  
This research was funded by Mehmet Akif Ersoy University, The Commission of Scientific Research 
Projects. 

0	  

5	  

10	  

15	  

20	  

25	  

30	  

2012	   2013	   2014	   2015	   2016	   2017	   total	  

tablet	  

PC	  

general	  technology	  
use	  
smart	  phone	  

smart	  -‐	  whiteboard	  

N/A	  

3412



REFERENCES 
[1] A. Bozkurt, E. Akgun-Ozbek, S. Yilmazel, E. Erdogdu, H. Ucar, E. Guler, ... and G.D. Dincer, 

Trends in distance education research: A content analysis of journals 2009-2013. The 
International Review of Research in Open and Distributed Learning, 16[1].2015. 

[2] A.Gutnick, L. Robb, M. L. Takeuchi, J. Kotler, L. Bernstein, and M. H. Levine. Always 
connected, 2011. Retrieved from the Joan Ganz Cooney Center 
website: http://www.joanganzcooneycenter.org/wpcontent/uploads/2011/03/jgcc_alwaysconnect
ed.pdf  

[3] C. Burnett, “Technology and literacy in early childhood educational settings: A review of 
research.” Journal of Early Childhood Literacy, 10[3], 247-270, 2010. doi: 
10.1177/1468798410372154 

[4] C. Chiong, and C. Shuler, Learning: Is there an app for that?, [2010].  New York. Retrieved from 
the Joan Ganz Cooney Center website: http://www 
tc.pbskids.org/read/files/cooney_learning_apps.pdf 

[5] C. Lankshear, and M. Knobel, “New technologies in early childhood literacy research: A review 
of research.” Journal of Early Childhood Literacy, 3[1], 59-82, 2010. doi: 
10.1177/14687984030031003 

[6] Common Sense Media, Zero to eight: Children’s media use in America 2013, 2013. Retrieved 
from http://www.commonsensemedia.org/file/zero-to-eight-2013pdf-0/download 

[7] J. W. Creswell, Qualitative inquiry and research design: Choosing among five approaches. 
Sage publications.2012 

[8] D. Holloway, L. Green, and S. Livingstone, Zero to eight. Young children and their internet 
use,2013 Retrieved from the London School of Economics 
website: http://eprints.lse.ac.uk/52630/1/Zero_to_eight.pdf 

[9] D. Dicheva, C. Dichev, G. Agre, and g. Angelova, Gamification in Education: A Systematic 
Mapping Study. Educational, 2015. 

[10] J. Marsh, P. Hannon, M. Lewis, and L. Ritchie, “Young children's initiation into family literacy 
practices in the digital age. “Journal of Early Childhood Research, 1–14, 
2015.http://dx.doi.org/10.1177/1476718X15582095 

[11] J. Radich, Technology and interactive media as tools in early childhood programs serving 
children from birth through age 8. Every Child, 19 [4], 18–19, 2013. 

[12] K. McCarrick, and X. Li, “Buried treasure: The impact of computer use on young children’s 
social, cognitive, language development and motivation.” AACE Journal, 15[1], 73-95, 2007.  
Retrieved from http://www.editlib.org/p/19982/ 

[13] L. Green, D. Brady, K. O´lafsson, J. A. E. Hartley, and C. Lumby, “Risks and safety for 
Australian children on the internet: Full findings from the AU Kids Online survey of 9-16 year 
olds and their parents,” Cultural Science Journal, 4, 1–73, 2011. 

[14] L. Disney, A. Barnes, J. McDowall and G. Geng, “Observation of children's engagement when 
playing iPads.” In L. H. Wong, C. C. Liu, T. Hirashima, P. Sumedi, and M. 
Lukman [eds.], Proceedings of the 21st International Conference on Computers in 
Education [pp. 616–621]. Indonesia: Asia-Pacific Society for Computers in Education, 2013. 

[15] M. C. Sahin, I. Tas, I. Gurgah Ogul, E. Cilingir and K. Oguz, “Literature review on the use of 
tablet computers in preschool education.” European Journal of Research on Social Studies, 
Volume 1, Special Issue 1, 80-83, August 2014. 

[16] N. George, Two thirds of UK tablet owners have an iPad, 2014. Available at: 
http://www.t3.com/news/twothirds-of-uk-tablet-owners-have-an-ipad  

[17] N. Yelland, “The future is now: A review of the literature on the use of computers in early 
childhood education [1994-2004].”  AACE Journal, 13[3], 201-232, 2005.  Retrieved from 
http://www.editlib.org/p/6038/?nl 

3413



[18] National Association for the Education of Young Children, A joint position statement of the 
NAEYC and the Fred Rogers Center for Early Learning and Children’s Media at Saint Vincent 
College: Technology and Interactive Media as Tools in Early Childhood Programs Serving 
Children from Birth through Age 8. 
http://www.naeyc.org/files/naeyc/file/positions/PS_technology_WEB2.pdf , 2012 

[19] Ofcom, Children and parents: Media use and attitudes report. Research document, 3 October, 
2013. Available at: http://stakeholders.ofcom.org.uk/binaries/research/media-literacy/october-
2013/research07Oct2013.pdf  

[20] K. Petersen, K., Feldt, R., Mujtaba, S., and Mattsson, M., Systematic Mapping Studies in 
Software Engineering. In EASE [Vol. 8, pp. 68-77].2008 

[21] P. Cocozza, “Are iPads and tablets bad for young children? The Guardian,” 8 January, p. 12, 
2014. 

[22]  V. Rideout, Learning at home: Families' educational media use in America. New York, 2014. 
Retrieved from the Joan Ganz Cooney Center 
website: http://www.joanganzcooneycenter.org/wpcontent/uploads/2014/01/jgcc_learningathom
e.pdf 

[23] N. R. Zomer, and R. H. Kay, “Technology use in early childhood education. A review of 
literature.” Journal of Educational Informatics, 1, 1–25, 2016. 

3414




