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Abstract 

Information and Communication Technology (ICT) has become an important part of many young 

children’s lives. While kindergarten teachers’ perceptions of the use of ICT and their actual use have 

been investigated across many countries, empirical research on the topic remains scant in China. 

Previous research has shown kindergarten teachers develop perceptions of, and make decisions on, 

ICT use based on their understandings of pedagogy, content, and the affordances of technologies, all 

of which are contextually situated. This research aims to investigate kindergarten teachers’ 

perceptions and practices, as well as factors that influence their ICT use in China. The Technological 

Pedagogical and Content Knowledge (TPACK) model was used to understand the rationale for 

teachers’ perceptions and practices, while Bronfenbrenner’s ecological systems theory was adopted 

to seek in-depth understanding of the context of teachers’ ICT use. 

A qualitative case study was selected as the research approach to understand the topic of the study. 

Fifteen teachers recruited from three kindergartens in Nanjing, China were interviewed to explore 

participants’ perceptions and practices related to ICT use. Observations were conducted to further 

investigate how they used ICT in kindergarten activities. The researcher reviewed both public and 

private documents, including national policies issued for kindergarten education and participants’ 

teaching plans. These were triangulated with data elicited from interviews, observations and field 

notes recording aspects of the research context. A thematic analysis produced a range of 

interrelated themes to answer the research questions.  

The findings indicate that ICT was widely used as a teaching tool for teachers and a learning tool for 

children. When it was used as a teaching tool, all participants regarded it as a screen-based 

technology which could be used for various purposes in whole-class activities. However, when used 

as a learning tool by children, teachers’ perceptions and practices were less uniform, as there 

seemed to be a tension between teachers’ perceived values of ICT and their concerns about 

children’s use. The analysis shows teachers’ use of ICT depended on their understanding of 

pedagogy, subject matter, the affordances of ICT and young children’s learning. Teachers developed 
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those understandings through interactions with a range of complex but interrelated contextual 

factors including the institutional context, educational and cultural traditions and macro policies and 

documents. Implications for kindergarten principals, teachers and policymakers regarding the use of 

ICT in ECE contexts are discussed along with future research directions. 
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Chapter One: Introduction 

Information and communication technology (ICT) has become a common component of 

many people’s lives (Yelland, 2005). In particular, during the recent COVID-19 lockdown period, a 

huge number of people have switched to a “digital-by-default” (Goggin & Ellis, 2020, p. 169) social 

life. To maintain young children’s learning and play at home, ICT-supported online learning has 

replaced face-to-face learning in many early childhood education (ECE) programmes in different 

countries like China and the USA (Dong et al., 2020; Kim, 2020). While the importance of ICT in 

education was highlighted during the COVID-19 lockdown, ICT had already been commonly used in 

the context of ECE before the pandemic. Despite the debate about the role that ICT plays in ECE, 

many kindergarten teachers have begun using ICT in teaching and learning in many countries, like 

Australia, the UK and China. It helps children to become competent to meet the increasing demand 

for ICT skills in life and in professional work in an information age (Burnett, 2010; Dong, 2014, 2016; 

Yelland, 1999). Given that there is scanty empirical research into ICT use in kindergartens in China, 

this study investigated how kindergarten teachers perceive and use ICT in China, and the factors that 

influence their perceptions and practices. 

It is important to first explain the meaning of ICT, the key term in the study. In the ECE 

literature, ICT has been used along with many terms in relation to technology (such as digital 

devices, screen-based media, see Ludgate, 2018; Palaiologou, 2016). Some of the terms only refer to 

specific technological devices, such as tablets and interactive whiteboards (Savage, 2011). In this 

study, the term ICT was selected to include a broader range of technological devices as well as a 

variety of software/applications (which allows getting information and promoting communications, 

see Siraj-Blatchford & Siraj-Blatchford, 2003). However, researchers have argued that defining ICT is 

difficult because its definition has been changing with the rapid development of ICT itself and is 

contextually based (Zuppo, 2012). In China, National Development Plan for ICT in Education (2011-
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2020) (Ministry of Education1, 2012a) indicates that ICT can refer to technologies that support digital 

educational resources and software and applications, including computers, tablet computers, 

software/applications, smartphones, digital/video camera, the internet and so on. 

The introduction chapter has five sections: 

1. The researcher’s rationale for the study; 

2. Context of the study; 

3. Statement of the problem and research purposes; 

4. Thesis structure; 

5. Definition of key terms. 

Rationale for the Study 

My interest in the use of ICT in the context of ECE developed while I was a masters student 

in China. During this time, I had been involved in implementing ICT in kindergartens during my 

masters study in Nanjing. As a student majoring in Educational Technology, I participated in a project 

where I investigated the effects of ICT on children with additional needs. As a part of the research 

project, I used several tablet computer applications to teach four children in a kindergarten. All 

applications I used were educational games to enable children to develop their numeracy and 

literacy skills. I taught them for several months and witnessed the value of tablets in helping their 

learning and development. I noticed that the instant feedback of tablets could quickly capture those 

children’s attention and engage them in educational games. This was beneficial because tablets 

provided them with opportunities to learn and practice important skills in a way that meet their 

additional needs. When I realised the potential of ICT in education, I became curious about whether 

other teachers hold similar perceptions about its value in supporting children’s learning and 

development. I also tried to recommend useful applications (or which I believed to be useful) to a 

few teachers and shared my experience of using those applications with them. To my surprise, I 

 

1 Ministry of Education of China (MoE hereafter). 
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found some of them were resistant to ICT as they did not perceive it to be an appropriate tool in 

teaching in kindergartens. In talking to more teachers, I found their perceptions and practices varied. 

I was interested to know what accounts for our different perceptions and practices, since I believe 

that how teachers use ICT can directly influence children’s development. 

This experience led to my interest in the use of ICT in kindergartens. I found some news 

reports on the Internet (such as Xu, 2007; C. Yang, 2018) about ICT use in kindergartens in China and 

observed my five-year-old sister doing her drawing homework on the computer while she was in 

kindergarten. This evidence showed that ICT had been introduced into some kindergartens in China. 

At the same time, however, I found that most relevant research was conducted in countries like 

Australia, the USA and New Zealand, although these countries have different cultural and 

philosophical approaches to education (see Oldridge, 2010; Park, 2015; Wilbur, 2017; Yelland, 2005), 

while the number of studies on the use of ICT in kindergartens in China was limited. Additionally, I 

found that researchers in China have investigated the use of ICT in tertiary education, secondary 

school and primary school education (e.g. C. Lu et al., 2015; Xiong, 2015), while few researchers 

have paid attention to the use of ICT in kindergartens. Those research gaps will be explained in detail 

in Chapter Two. 

Through searching the Internet, reading literature, and talking to my friends who are 

kindergarten teachers, I was surprised to find that, although some teachers use ICT frequently, they 

have no specific guidelines to follow. MoE (2012a) issued National Development Plan for ICT in 

Education (2011-2020) (national ICT plan hereafter) to promote the ICT-supported education reform 

in China. Although this document is not the first attempt to encourage ICT use in educational 

contexts, it is the most important document which guides the ICT-supported education reform 

during the period from 2011 to 2020. This national document encourages teachers (including 

kindergarten teachers) to “implement ICT in pedagogical practices more often”, “use ICT to cater for 

different students/children’s learning needs and interests” and “encourage students/children to 

actively learn from ICT resources” (p. 9). It regards ICT as a useful teaching-and-learning tool but 
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does not provide practical examples or detailed suggestions for teachers. This may pose challenges 

for teachers and cause various interpretations (and even confusion) about the extent and manner 

they should use ICT in practice. Moreover, previous researchers (X. Liu & Pange, 2015a) have argued 

that, without specific guidelines, kindergarten teachers may use ICT in an inappropriate way, which 

could threaten children’s learning and development. However, little has been known about the 

current situation of ICT use in ECE in China. 

This study aims to provide empirical evidence of teachers’ perceptions and practices related 

to the use of ICT in three kindergartens in China and to explore the influences behind this evidence. 

Next, the focus of the thesis shifts to the context of the study. 

Context of the Study 

This section aims to contexualise the study. Firstly, the background of the research is 

introduced, such as the prevalence of ICT devices in children’s home settings, the debate over the 

influence of ICT on children’s learning and development, and why it is important to investigate 

teachers’ use of ICT in ECE settings. Then, this section explains the context of ECE in China, including 

some key policies in this context (such as the age groups and teacher-child ratios), its cultural 

background and recent reform and the role of ICT in the national policies. 

Background of the Research 

In the last decade, there has been increasing evidence showing children have access to and 

actively use ICT as a part of their daily lives (Palaiologou, 2016). For example, a UK report published 

in 2017 found 65% of 3–4 year olds use a tablet at home (Ofcom, 2017) and a 2018 survey of four 

hundred and six Australian families (with a child 8 years of age or younger) showed that only 4.6% of 

preschool-aged children (2-4-year-old) had never used a touchscreen (Huber et al., 2018). The 

growing evidence of children’s access to and use of ICT has also been found in China. While there is 

no national report about children’s ICT use at home, researchers in different provinces in China had 

shared relevant figures. For instance, X. Wu (2019) reported 65.1% of 337 children (3-6 years old) in 
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Hebei Province used smartphones for more than one hour every day and W. Dai (2013) found 

72.69% of children from four kindergartens in Shanghai used an iPad at home.  

ICT has been regarded as a meaningful tool that supports children to engage in a variety of 

learning experiences (Dong, 2014; Stephen & Edwards, 2017; Yelland & Gilbert, 2018). Till now, 

there have been many researchers who have noted ICT’s positive influences on various aspects of 

children’s learning, not only the academic aspects like numeracy and literacy skills (e.g. Clements & 

Sarama, 2002; Neumann, 2014; Schacter et al., 2016), but also children’s engagement, motivation 

and confidences with learning (Martín et al., 2019; Mertala, 2019a), and their social and emotional 

development (Danby et al., 2018; Yelland, 2018). In addition to the use of ICT as a learning tool, 

researchers have also argued that ICT itself is an important learning area for children to develop 

digital literacy (Daniels et al., 2020). Despite the debate regarding the role that ICT plays in children’s 

learning, recent explorations of the use of ICT in the ECE context have progressed significantly in the 

last decade (Arnott, 2016). This is because the research focus has shifted to in what ways ICT could 

make a difference in children’s learning and to what extent it could support teachers’ pedagogy 

(Bird, 2018; Oldridge, 2010). This shift is significant because it goes beyond the previous polarised 

debate and begins an open-ended inquiry about children’s learning with ICT. 

Within the existing research in the field of ICT in ECE contexts, there has been a shared belief 

that when used appropriately, ICT could benefit children by providing new learning opportunities, 

motivating them to create and collaborate (Fleer, 2020; Johnston, 2019). In particular, ICT has been 

regarded as a method to cater for individual differences and support child-initiated activities 

(Hatzigianni et al., 2018; Marsh et al., 2018) because children can engage in various 

applications/software that meet their learning needs and interests. However, researchers have 

argued that the potential of ICT to support children’s learning is not fully explored by teachers 

(Hatzigianni & Kalaitzidis, 2018; Vidal-Hall et al., 2020). Fenty and Anderson (2014) raised a concern 

that many teachers may use ICT in a relatively limited manner, such as for entertainment or 

adopting it as a screen-based technology. They argued these practices may neither maximise the 
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potential of ICT nor avoid potential risks (those risks will be discussed in Chapter Two). Therefore, 

researchers have presented suggestions in relation to how to use ICT to support children’s play and 

exploration. Some research indicated that, although the potential of ICT is highly advocated by both 

researchers and some policymakers, how teachers use ICT in practice is dependent on their 

perceptions of its values and the contextual influences (such as colleagues, see Hatzigianni & 

Kalaitzidis, 2018; Wilbur, 2017).  

While empirical studies on the use of ICT in ECE in many countries are well documented 

(such as Hatzigianni et al., 2018; Johnston, 2019; Park, 2015; Wilbur, 2017), research into ICT use in 

kindergartens in China did not appear until recently. With the publication of the national ICT plan, 

the infrastructure of ICT (i.e. amount of ICT devices in schools) in each level of education has 

increased (D. Wu, 2014). Given that the empirical evidence of kindergarten teachers’ use of ICT is 

scant, Dong (2014) called for more investigations into this issue in China. This is because how 

teachers use ICT has a direct impact on how children understand the affordance and potential risk of 

ICT in their life-long learning (Dong, 2014).  

The Context of Kindergarten Education in China 

Kindergartens in China are educational institutions that provide teaching and caring services 

for children from 3 to 6 years old (National Education Committee, 1996). Kindergartens, along with 

nurseries and pre-primary classes, constitute the ECE system in China (Pan et al., 2018). Nurseries 

mainly provide a care service for children who are approximately 2 months to 3 years old, and pre-

primary classes serve 5- to 7-year-old children and are usually affiliated to rural primary schools 

(they do not have enough resources to establish a kindergarten); therefore, kindergarten is regarded 

as the main component of the ECE system in China (J. Zhu, 2009). Terms like class and classroom are 

generally used in kindergartens in China, and children are normally distributed into different classes 

according to their age. It is stipulated that each classroom should contain 20-25 children between 3 

and 4-year-old with a teacher-child ratio of 1:7; 25-30 children between 4- to 5-year-old with a 

teacher-child ratio of 1:8; and 30-35 children between 5- to 6-year-old with teacher-child ratio of 1:9 
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(MoE, 2001). However, Li et al. (2016) indicated that in some circumstances, the teacher-child ratio 

appeared to be much lower than this standard. Pan et al. (2018) argued that the class size in 

kindergartens in China is too large and the teacher-child ratio is too low. These issues may pose 

threats to teachers’ teaching activities, which will be discussed in Chapter Two. 

Generally speaking, kindergarten education in China requires children to follow the 

instructions of teachers to participate in teaching and learning activities (Feng, 2017). This is because 

Confucian culture, which has a profound influence on education in China (J. Zhou, 2013), 

emphasised the authority of teachers and the students’ (in this case, the children’s) knowledge and 

skill acquisition. It suggests that a “good” child should be obedient to parents, self-disciplined, 

respectful to teachers and have high academic achievement (Li & Chen, 2017). These principles are 

reflected in kindergarten education in China. Communist ideas and collective values are also 

reflected in kindergarten education, because the government began to implement the curriculum 

model of the Soviet Union after the Communist Party of China came into power (J. Wang & Mao, 

1996). This curriculum model adopts a teacher-centred pedagogy and focuses on planning and 

promoting routines, so that children’s daily activities follow rigid schedules planned by teachers (Li & 

Chen, 2017). Since collectivism, one form of communist ideology, respects unity, kindergarten 

teachers in China tend to conduct teaching activities and game activities in big groups, without 

valuing children’s individual differences and their diverse needs (J. Zhu, 2009). 

In the context of globalisation, the Chinese government launched education reform and 

highlights the importance of holistic development of individuals (J. Zhu & Zhang, 2018). To proceed 

with the reform, educational authorities and educators in China borrowed educational theories and 

introduced them to schools and kindergartens, such as cognitive constructivism by Piaget and social 

constructivism by Vygotsky. Therefore, the educational principles adopted in kindergartens in China 

have been gradually modified. These principles have evolved from emphasising teacher-led teaching 

strategies to advocating child-led teaching strategies; from encouraging collectivism to respecting 

individual difference (Rao et al., 2010). For example, Guidelines for Learning and Development of 
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Children Aged 3–6 (a national kindergarten curriculum guideline issued by the MoE, 2012b), 

emphasises the importance of “respecting children”, “individual differences” and “child-initiated 

activities” (p. 2). These ideas, however, are not generally reflected in teachers’ practices as they 

encountered some cultural incompatibility when introduced to China’s kindergartens. This is 

because there are some conflicts between the ideas being promoted and Chinese traditional values, 

such as child-initiated play versus teachers’ authority in planning and controlling activities, and 

individual learning need versus teachers’ preference of conducting group (collective) activities. The 

use of ICT, as a method of supporting child-initiated activities and caring for individual learning 

interests (Hatzigianni et al., 2018; Marsh et al., 2018), may also encounter similar challenges. 

Compared to the national ICT plan, Guidelines for Learning and Development of Children 

Aged 3–6 does not pay much attention to ICT use in kindergartens. Only one educational goal 

related to ICT is listed in the Science area (MoE, 2012b, p. 38), which suggests that teachers should 

support children to develop understanding of the relationship between technological products and 

people’s lives and help children to become aware of the benefits and negative effects of those 

products. This is different to the national ICT plan which regards ICT as a teaching-and-learning tool 

as well as an important learning area; the kindergarten curriculum guidelines do not describe the 

role of ICT in children’s learning explicitly. That is to say, the potential connections between ICT use 

and kindergarten activities (such as using ICT in child-initiated activities) is not included in the 

curriculum guidelines. In this thesis, I consider ICT as a teaching-and-learning tool in kindergarten 

activities and acknowledge that ICT-related knowledge could be one learning area in ECE contexts. 

The statement of the problem and research purposes is provided next.  

Statement of the Problem and Research Purposes 

The inconsistency between the curriculum, Chinese culture and the actual situation of 

kindergartens in China may cause some tensions in the use of ICT. The first tension is about the 

conflicts between promoted educational ideas and teachers’ actual beliefs. As discussed above, 

while the aims of using ICT in kindergartens include enabling children to learn actively from new 
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learning experiences, the teacher-initiated approach may undermine children’s active role in 

interacting with ICT (Dong, 2014). The gap between promoted educational ideas and teachers’ 

practice is because there is a “we teach who we are” (Palmer, 1998, p. 1) philosophy. Current 

kindergarten teachers in China have been born and raised in Chinese traditional culture, and, this 

culture has had a profound influence on their beliefs and values, as reflected in their teaching 

practices. Rao et al. (2010) indicated that kindergarten teachers in China need more training 

regarding new educational ideas, while it has been argued that the current training is more about 

learning theories, which may not effectively help teachers change their practices (J. Zhou, 2013).  

The second tension is about the top-down approach used in the education reform. While 

education reforms are based on a top-down approach in many countries (Fullan, 1994; Kovačević et 

al., 2018), J. Zhu (2009) critiqued that the educational authorities in China made decisions without 

considering the dilemmas that frontline teachers are facing. For example, the class sizes and the 

teacher-child ratio may be a problem for teachers to adopt child-centred activities, and therefore 

become obstacles for teachers in using ICT to cater for children’s different needs and interests. 

These problems may influence kindergarten teachers’ practices, constraining the use of ICT that 

could provide meaningful learning experiences for children. Little is known, however, about the 

current situation of kindergarten teachers’ use of ICT in China. 

The third tension is the lack of specific examples and detailed suggestions regarding how 

and when to use ICT in kindergarten activities. Some countries like Australia and New Zealand have 

provided guidance or suggestions for ECE teachers to use ICT (Early Childhood Australia, 2018; 

Ministry of Education of New Zealand, 2009). A study by Sargent (2017) in the USA suggests that 

guideline plays a significant role in assisting ECE teachers to use ICT. As discussed above, however, 

kindergarten teachers in China have no detailed suggestions to follow and this problem may result in 

inappropriate use (X. Liu & Pange, 2015b). Therefore, researchers have called for more empirical 

studies and specific guidelines regarding ICT use in kindergartens in China (Dong, 2014; X. Liu et al., 

2014).  
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Based on the research rationale and problem discussed above, the main purpose of this 

study is to investigate how teachers use ICT as a pedagogical tool in kindergartens in China and what 

factors influence their practices. Kindergarten teachers are the gatekeepers of ICT and are in charge 

of deciding whether and how, to use ICT. As a result, it is necessary to hear teachers’ voices and 

understand their perceptions and practices regarding ICT use. In this way, some aforementioned 

problems can be better understood. The current study used an exploratory design to gain empirical 

evidence about the use of ICT in three kindergartens in China. 

Thesis Structure 

This thesis is divided into seven chapters. Chapter One introduces the research background, 

the rationale for this study, and a statement of the research problem and research objectives. 

Chapter Two reviews the literature on ICT use in the ECE context and provides a discussion of ECE in 

China and previous studies conducted in this context, before presenting research questions. Chapter 

Three introduces the conceptual framework underpinning the study. Chapter Four introduces how 

the conceptual framework shaped the research design and why the study adopted a qualitative case 

study approach. After explaining the sampling technique and research settings, how data were 

collected and analysed is reported as well. Furthermore, trustworthiness, my reflections on the 

researcher role and use of language and ethical considerations are addressed. Chapter Five reports 

findings related to teachers’ use of ICT in participating kindergartens; their practices are discussed 

along with their rationales. Chapter Six discusses another aspect of ICT use – how teachers provide 

children with ICT; findings are presented in terms of their rationales, practices, and concerns about 

children’s use of ICT. Chapter Seven focuses on how teachers’ ICT use is shaped by the multi-layered 

contexts, such as the top-down decision-making process in kindergartens, teacher education and 

their professional development. Chapter Eight concludes by summarising and theorising key 

findings. Contributions, limitations and implications for future research are presented. 



 11 

Definitions of Terms 

ICT. ICT in this study refers to technologies that supports digital educational resource, 

software and applications, such as computers, tablet computers, software/applications, 

smartphones, digital/video camera, the internet and so on. 

ECE. Early childhood education in the study is defined based on the context in China. In this 

study, it refers to kindergarten education that provides teaching and caring services for children 

from 3 to 6 years old (National Education Committee, 1996). ECE teacher refers to educators in the 

kindergartens. ECE in other countries has different focuses in terms of children’s age, detailed 

information will be provided throughout the thesis when necessary.  

“Western” and “Chinese”. It has been argued that using words such as “Western” and 

“Chinese” to describe educational ideas and cultural beliefs is problematic, because these words 

reveal the “ethnocentric assumptions” (Gupta, 2014, p.1) and the stereotypical perceptions of 

different worldviews. Cultures and educational contexts do not stay the same for a variety of 

reasons (for example, they may change because of globalisation, see Sun & Rao, 2017), and hence 

there is no one Chinese culture or one Western culture for explaining the distinctions between those 

educational ideas and cultural beliefs. Throughout the thesis, the words Western and Chinese were 

simply used to refer to the geographical areas. For example, Western mainly refers to the English-

speaking countries in the Western and Southern hemisphere (such as US, UK and other European 

countries, Australia and New Zealand) and Chinese mainly refers to the People’s Republic of China 

(China hereafter). 
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Chapter Two: Reviewing Previous Research 

Research on the use of ICT in the ECE context started to appear in the 1980s (Barnes & Hill, 

1983; Oldridge, 2010). Due to the relatively long history, there is a large body of research focusing 

on the use of ICT with children in early years. This study aims to investigate teachers’ ICT use in 

kindergartens in China, and the literature review focuses on four aspects, reflected in the sub-

headings. Firstly, the research context is introduced; through examining the evolving debate over 

the appropriateness of ICT in ECE, a “new” direction for researchers emerges, and defines the scope 

of this literature review – the connections between ICT and ECE pedagogy. Secondly, research on 

how ECE teachers perceive ICT as a pedagogical tool is examined, along with the analysis of empirical 

evidence of their practices. Through reviewing research in various countries, teacher perceptions 

and practices are contextually situated and explained, with some discussion about the different 

cultural values and educational norms underpinning those studies. The third aspect of the literature 

is about the ECE context in China; the cultural background and the current education reform is 

explained, followed by the review of research on ICT use in this context. Through reviewing previous 

studies of these three aspects, research gaps emerge, and research questions are formulated. 

Literature reviewed in the study is either online or print based, sourced from international 

and national sources, in and beyond the field of ECE. Most of the sources were accessed via the 

University of Auckland online library from five databases: EBSCO, ProQuest, Google Scholar, ERIC 

(Educational Resources Information Centre) and CNKI (China National Knowledge 

Infrastructure). The literature search process began with a collection of books and articles by the 

experts in this field (such as Susan Edwards and Nicola Yelland). The process continued with articles 

with keywords like “ICT”/信息技术, “ICT in ECE”/学前教育中的信息技术,  “digital play”, “teachers’ 

ICT use” and “teacher perceptions of ICT”. Later, after the data was collected and themes emerged, 

additional literature was searched to analyse the data. Keywords for literature searching included 

“professional development”, “teachers’ life in China”, “traditional play”. In summary, the literature 

searching process was complex and dependent on the research purpose, findings, and data analysis.  
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The Context of ICT Use in ECE 

This section situates the use of ICT in ECE contexts. Almost three decades ago, Clements et 

al. (1993) have already indicated the possibility of using ICT in ECE settings to catalyse educational 

innovation. Later, in an era that is filled with rapid advances in ICT, people’s living and working 

conditions are continuously changed (Karagiannidou, 2017). Learning is not an exception. In the ECE 

context, the development of ICT cultivates a range of learning opportunities for children in both 

formal and informal settings and children can observe and imitate adults’ operations of various ICT 

devices. As a result, there has been a debate over the appropriateness of ICT in ECE contexts. This 

section starts with examining the debate and then investigates how researchers’ focus have shifted 

in the recent decade. The development of ICT also brings about some transformations of 

educational concepts, such as learning, play and pedagogy; the “new” concepts are also discussed 

along with empirical examples in this section. Furthermore, this section reviews research in relation 

to the potential of ICT in ECE pedagogies; some issues arising from those studies are also 

investigated.  

The Evolving Debate  

There has been a debate regarding the appropriateness of using ICT in ECE contexts. 

Throughout this section, I review relevant research and explain how this thesis moves beyond the 

historical debate about whether to use ICT to support children’s learning. There has been a wide 

range of literature, both theoretical and empirical, suggesting that ICT can benefit children’s learning 

and facilitate their development. Among the most prevalent is the belief that, through interacting 

with ICT, children could gain both operating skills and information-searching skills, which have been 

believed to be the foundation for future education (Dong, 2014; Stephen & Edwards, 2017; Yelland, 

2005). The arrival of ICT devices that contain touchable screens has attracted parents’ and teachers’ 

attention as it allows children to interact with the device without using traditional input devices (e.g. 

keyboard, mouse). It is believed that its touchable interface allows children to interact with ICT 

independently and to engage in explorations based on their interests, and thus bring promising 
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opportunities for learning (Yelland & Gilbert, 2018). Till now, there have been many researchers 

noting ICT’s positive influences on almost all aspects of children’s learning, not only academic 

aspects like numeracy and literacy skills (Neumann, 2014; Schacter et al., 2016) but also children’s 

engagement, motivation and confidence with learning (Martín et al., 2019; Mertala, 2019a), as well 

as their social and emotional development (Danby et al., 2018). 

The review of literature on the positive side of ICT’s influences found that a large number of 

researchers had conducted comparison studies to demonstrate how ICT acts as a more effective tool 

in supporting children’s learning than traditional strategies do (Hsiao et al., 2018; Martín et al., 2019; 

Reich et al., 2019; Schacter et al., 2016). However, some of the findings are not convincing as they 

draw conclusions about the benefits of ICT without rigorous research design. For example, in a study 

comparing two groups of children’s comprehension, vocabulary and engagement from a print book 

and an e-book (one group were read the print book by a researcher and the other group read the 

same book with auto-narration on a tablet, see Reich et al., 2019), researchers tried to keep the 

conditions as comparable as possible and therefore did not engage children in discussion about the 

book and only provided minimal responses to children’s questions. The researchers found the 

children were equally engaged with the e-book and print book but tended to talk more when 

reading the e-book. Such “experimental” design, which only examines the effect of ICT on children’s 

learning, is also found in studies investigating ICT’s influence on children’s emergent literacy (Recio 

Saucedo, 2008), mathematics performance (Schacter et al., 2016), learning performance and motor 

skills (Hsiao et al., 2018) and so on. However, those contexts may not align with how children 

experience learning in daily life. Therefore, those promising results regarding the benefits of ICT 

need to be considered in a critical manner.   

A number of studies argued that ICT may hinder children’s learning and development. For 

example, Armstrong and Casement (2000) argued children’s long-term exposure to ICT may result in 

a sedentary lifestyle, which can place children at increased risk of repetitive stress injuries and visual 

strain; however, they did not offer in-depth explanations for these negative effects nor provide any 
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empirical evidence. American Academy of Pediatrics (2015) investigated children’s interactions with 

media and expressed concerns that children’s excessive use of ICT can lead to attention problems, 

sleep disorders and childhood obesity, but it was later criticised for its methodological problems. 

Blum-Ross and Livingstone (2018) argued that the report only focused on the cause-and-effect 

relationship between children’s ICT use and their weight while ignoring the possibility that 

overweight children prefer to sit and watch television. Despite the absence of solid evidence, studies 

denoting the negative consequences brought by ICT for children’s development led to much “panic-

mongering” around children’s ICT use in the early years (Fotakopoulou et al., 2020). Such panic-

mongering has been reflected in newspaper articles and blogs that conveyed anxieties and concerns 

about children’s addiction to ICT, short-sightedness and effects on their well-being (Howard-Jones, 

2011; Ofcom, 2015; Plowman & Stephen, 2003). 

However, merely focusing on the direct influence of ICT on children’s learning and 

development is problematic as it overlooks how children actually experience the learning 

opportunities provided by ICT. Many arguments regarding ICT’s negative effects were found to 

conflict with empirical evidence from observations of children’s ICT use. For example, while there 

had been concerns around the relationship between children’s ICT use and fewer social interactions 

(for example, Turkle, 2011), Busch (2018) noted that ICT can help children interact with family 

members over distance via video calling. Such interactions were multimodal, including language, 

gaze and gesture. Furthermore, a UK study by Marsh et al. (2018) found some apps (such as digital 

book creation) can contribute to the play and creativity of children, which contrasted with opinions 

that ICT inhibits the development of children’s creativity (Armstrong & Casement, 2000). Based on 

conflicting messages about the relationship between children’s development and their exposure to 

ICT, Blum-Ross and Livingstone (2018) concluded, “after decades of research, there still isn’t a body 

of research which definitively shows robust causal evidence of harm (Ferguson, 2017), nor which 

distinguishes different types of effects from different media on different children over the long-term 

(Millwood Hargrave & Livingstone, 2006)” (p. 182). This is not to say previous studies with conflicting 
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findings are not valuable; rather, they contribute to the literature by highlighting the multifaceted 

and complex relationships between children’s development and their ICT use.  

As ICT has become prevalent in many children’s lives, the debate over the role and 

appropriateness of the use of ICT in early years is regarded as outdated (Fleer, 2017; Marsh et al., 

2016). Researchers have been calling for a research focus shifting away from the influence of ICT on 

children’s learning and development, toward the question of in what ways ICT could be used for 

maximising its benefits and avoiding negative consequences (Edwards, 2013; Johnston, 2019; Siraj-

Blatchford, 2015). Therefore, how children use ICT with the guidance and support of adults such as 

parents and teachers is of significance. This argument is illustrated by an empirical study in which 

Plowman and Stephen (2005) found children’s interactions with ICT revealed boredom, frustration 

and disengagement after observing their ICT use in ECE settings in Scotland. Through interviewing 

teachers, Plowman and Stephen (2005) noted that teachers’ guidance of children’s ICT use was 

limited, which resulted in children’s negative emotions and behaviours as they reported. This finding 

suggested that ICT does not automatically lead to children’s better development, only through 

adults’ appropriate guidance can ICT help children’s development and learning. 

In the context of ECE, teachers have an important role to play in deciding in what ways 

children experience ICT-related play and learning (Bourbour & Masoumi, 2017; Fleer, 2020; 

Oldridge, 2010). Therefore, this study followed previous researchers’ argument that teachers’ 

perspectives should be taken into consideration to understand the value of ICT in ECE (such as Bird & 

Edwards, 2015; Maryam et al., 2020; Yelland & Arvanitis, 2018). In this section, the brief review of 

the evolving debate around the use of ICT in ECE context and the analysis of relevant studies has 

helped with defining the scope of this literature review: that is based on children’s learning 

experiences related to ICT and the stories behind them (particularly teachers’ planning and 

guidance). In the following sections, empirical research regarding how children experience ICT use in 

ECE settings, how teachers provide support for children’s ICT use and why teachers provide and use 

ICT in those ways will be discussed in detail.  



 17 

‘New’ Understandings of Children’s Play and Learning 

The nature of children’s play with ICT has been investigated widely in many countries (like 

Australia, Greece and the UK) and researchers are keen to understand the relationship between 

children’s ICT-supported play and “traditional play” (which does not involve ICT, such as construction 

play, see González-González et al., 2019; Hatzigianni et al., 2018). In particular, Stephen and 

Plowman (2014) had made significant contribution to this area. After observing children’s play with 

ICT in both homes and educational settings in Scotland, Stephen and Plowman (2014) argued that 

the distinction between children’s ICT-supported play and traditional play has gradually broken 

down because the tangible technologies (such as tablets and interactive whiteboard) could facilitate 

“seamless movement between digital and non-digital resources and play narratives” (p. 386). There 

are rich examples about the blending of the two types of play in the literature. For example, O’Mara 

and Laidlaw (2011) reported two young girls engaged in a tea-party with physical tea toys, dolls and 

a tea-party game on the iPad; Rowsell (2017) found children in her research who played the 

Grandma’s Kitchen app used physical baking toys in the pretend kitchen to extend their play. Those 

studies, which contain empirical observation data, demonstrated that ICT is commonly used as a tool 

in children’s play and therefore perceiving children’s play with and without ICT as opposite is 

problematic.  

The separation of children’s digital play and “traditional play” could no longer fully represent 

the nature of children’s play experiences across home and educational settings in this digital era. As 

a result, researchers have called for a re-thinking and re-conceptualisation of play (such as Yelland, 

1999, 2011; Marsh et al., 2016), especially in countries that value children’s free play. In particular, 

Edwards (2014) raised the notion contemporary play to highlight the necessity for developing new 

understandings of children’s play within the current context, by defining play as a cultural practice 

that evolves over time. She used observation data of how children engaged in play about Peppa 

PigTM with physical (board game) and ICT resources (such as DVD, iPhone app) to demonstrate that, 

in this increasingly digital society, children are having fun and making meanings of the world across a 
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digital to non-digital continuum. An important point in her study was the relationship between 

children’s digital play and non-digital play – they influence each other and work together in shaping 

how children make sense of, and engage in explorations of, the world. The work of Edwards (2014) 

also sheds light on teachers’ practice in ECE contexts, which will be revisited in later sections. 

The re-conceptualisation of play and above-mentioned empirical evidence challenge 

researchers who argue ICT is a threat to play (such as Cordes & Miller, 2020). According to Edwards 

(2014), researchers who claim ICT would occupy children’s play time and distract children from 

physical play actually fail to recognise the seamless movement between those activities. Instead, ICT 

could be used for adding more dimensions to children’s play; for example, a UK study argued that 

children could experience more social interactions when they shift their play between tablets and 

physical materials because the “shift” brought them more opportunities to initiate involvement with 

peers (Savage, 2011). Research conducted in Greece reported children engaged in reflecting when 

they used tablets to document peers’ action for a rehearsal of a puppet show (Hatzigianni et al., 

2018). In those cases, ICT was but one tool among many for supporting children’s play. This 

argument echoes an earlier argument made by Brooker and Siraj-Blatchford (2002), who noted that 

children are able to manipulate and interpret ICT in many ways, rather than distinguishing between 

ICT and physical toys in the way that adults do. Arnott (2016) used a metaphor of ecology to note 

that ICT could not be separated from many children’s daily experiences.  

The rethinking and re-conceptualising process also happened in the research area of 

children’s learning, as discussion about how ICT could influence the ways children learn has become 

a source of interest for researchers (Stephen & Edwards, 2017; Luo et al., 2021). Given that children 

are multimodal learners who can learn through various modalities (such as linguistic, visual, audio 

and gestural modes), Yelland (2015) presented empirical examples of how ICT provides children 

(aged 3-5) with opportunities to make films, music and advertisements and the ways these 

opportunities enable children to have fun and to learn through multiple modes as they organise and 

present ideas, exchange and share information. Yelland concluded that ICT can influence these 
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learning modes in significant ways. More importantly, Yelland argued that children could learn 

through ICT and this modality of learning should be adopted by ECE teachers, because some learning 

outcomes could not be achieved without the support of ICT. In a later study, Yelland (2018) 

emphasised that new learning in this century is not simply about being digital but rather about being 

multimodal, which means ICT should be used as a resource that complements other resources in 

supporting children to learn through various modalities.  

In this recent decade, the ideas and notions in relation to “new” learning and play initiate 

discussions about teachers’ practice with ICT in ECE settings. Aldhafeeri et al. (2016) went beyond 

advocating re-conceptualisation of children’s play and learning and shifted focus to the importance 

of letting teachers develop new understandings of their classroom practices and effective ICT use. 

Aldhafeeri et al. (2016) indicated that older generations (such as ECE teachers) tend to perceive ICT 

based on their previously acquired understandings and experiences, while those acquired 

understandings might create a “habitus” (p. 356) that is inevitably challenged in this increasingly 

digital world. This idea echoes an earlier book about digital natives (i.e. those who have grown up 

with ICT) and digital immigrants (i.e. who have not grown up with ICT), in which Prensky (2001) 

argued that digital natives see, think and learn differently from digital immigrants because ICT has 

influenced the ways people of different generations make sense of the world. Additionally, Arnott 

and Yelland (2020) argued that in the past, both researchers and ECE teachers were trying to map 

ICT onto existing curriculum rather than paying attention to the curriculum that is related to new 

understandings of learning and play (such as multimodal learning and digital play). Therefore, it is 

reasonable to argue, if teachers continue to make use of ICT based on their previously acquired 

understandings and existing curriculum, they might miss opportunities to support children’s learning 

and extend their play.   

In line with the continuing discussion about children’s “new” learning and play in relation to 

ICT, researchers have begun to call for broader and deeper understandings of the ways in which ICT 

can transform pedagogies and play in an ECE context (such as Gillen & Kucirkova, 2018; Yelland & 
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Arvanitis, 2018). This is because ICT has become a part of children’s daily experiences and could 

influence the ways they see, think and learn, and ECE teachers should transform their practices in 

response to those changes. As a result, the potential for use of ICT in almost all aspects of the ECE 

context has been investigated by researchers, including formal learning activities (Dong, 2014; 

Morgan, 2010), free play (Moore & Adair, 2015; Hatzigianni et al., 2018), teacher-initiated play 

(Fleer, 2018a), and other activities that happen outside kindergartens (such as museum visiting, see 

Dardanou, 2019). The (re)conceptualisation of terms relating to early childhood practices (such as 

learning and play) has been discussed by researchers; some of them also presented their own 

definitions of appropriate and effective ICT use in ECE settings. Those studies are discussed next to 

demonstrate the current nature of literature in this field, accompanied by my own critical analysis.  

ICT and ECE Pedagogy 

ICT is currently used in some ECE settings for its potential in supporting children’s learning 

and development. The re-conceptualisation of play and learning also highlights the necessity to use 

ICT in ECE settings, as teachers should take children’s ICT-related experience outside kindergartens 

(such as home settings) into consideration when they are planning learning activities (Palaiologou, 

2016; Waller, 2010). However, not all children have access to ICT and Judge et al. (2004) indicated 

that, for children who do not have access to ICT at home, teachers’ use of ICT is extremely valuable 

for preparing them for future education and work. Those arguments seem to bring an end for the 

question of whether ICT should be used in ECE settings: it is a fact that ICT is already a resource in 

ECE settings in some countries. As aligned with researchers’ suggestions (see, e.g. Bird, 2018; 

Oldridge, 2010), more relevant issues for consideration are in what ways ICT could make a difference 

to children’s learning and to what extent it could support teachers’ pedagogy. In this section, the 

potential of ICT to support learning in ECE settings will be discussed, with a focus on the ways 

teachers use it to support pedagogy.  

It is important to define ECE pedagogy first, as it is a concept shaped by social and cultural 

context (Gupta, 2014). In many countries like Australia, the UK and New Zealand, early childhood 
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pedagogy has long been implemented through play-based activities (Ogunnaike, 2015), with the 

belief that children could explore ideas, experiment with materials and engage with peers or adults 

for learning through open-ended and exploratory play (Pyle et al., 2017). Based on the values of 

play, some researchers (such as Edwards, 2017; Yelland, 2011) indicated that play can be planned, 

extended, resourced and managed by adults to let learning take place. However, this type of adult-

guided play has been critiqued by those who hold the belief that children should be empowered to 

choose and control their activities (Wood, 2014). To what extent adults (teachers in particular) 

should be involved in children’s play is still debated today. Therefore this study adopts a broad 

definition of play-based pedagogy by taking both free play and adult-guided play into consideration 

(Wood, 2014). Another debate in the ECE context is the relationship between play-based learning 

and teachers’ intentional teaching. While the value of play-based learning is documented in many 

studies, some researchers believe intentional teaching could engage teachers and children in shared 

thinking and problem solving to realise learning outcomes (Edwards, 2017). As this doctoral study 

focuses on ECE in China, a context that values intentional teaching in ways that will be discussed 

later, it defines ECE pedagogy as a range of teaching strategies, such as teachers’ support during 

children’s play-based learning and intentional teaching, that aims to support children’s learning and 

development. How this approach to ECE pedagogy can be supported by ICT is discussed next. 

Empirical Research on the Potential of ICT in ECE Pedagogy. As the arrival of ICT has 

changed the traditional definitions of learning and play, researchers have called for explorations of 

how ECE pedagogies should be like in this digital era. In a recent study, the potential of ICT in 

facilitating teachers’ “new” pedagogical practice that supports children’s play is reported. In 

Australia, after observing five teachers and their thirty-one children engaging in learning experiences 

that involved using ICT in ECE settings, Fleer (2020) reported a unique pedagogical practice of 

teachers who provided children with an app which could make digital movies to tell a story (by 

taking photos to make digital animation and recording voice over for it). During the making process 

of the digital movie, Fleer (2020) found new activity settings “popped up” (p. 223) in other activities. 
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For example, children in the construction play area made bridges based on the content of the story, 

followed by role playing with the plastic props to re-tell the story. In addition to children’s 

spontaneous play actions, Fleer noticed the teachers supported children to test the bridges’ 

strengths and invited children to work with them on creating the voice-over for their movie. Based 

on the findings, the researcher raised a concept of “digital pop-ups” (p. 228) to refer to the process 

of how these activities popped up to pedagogically support the digital goal (such as making digital 

movies). Although digital pop-up is a new and unique pedagogical practice, it does not replace what 

already exists in the setting but contributes to children’s learning by providing new learning 

opportunities and digitally enhanced traditional activity settings (Fleer, 2020).  

The practices reported by Fleer (2020) provided a valuable example of how children’s play 

could be supported by teachers’ different pedagogical practices that appeared at different moments 

but with the same goal (i.e. making the movie). Children also had opportunities to engage in 

different activities based on their diverse learning interests and needs. Those pedagogical practices 

were reflected through the complexity of teachers’ multiple roles, such as co-actors, co-animators 

and co-directors, demonstrating those embedded practices acted together as the foundation for the 

success of children’s play (Fleer, 2020). A more important finding of her study was that the digital 

pop-ups also happened during daily activities. For example, during circle time, the teachers played 

an animated story via YouTube for children. This finding suggested that ICT use could not be 

separated out from general practices in that context. However, digital pop-ups might be only visible 

in ECE settings where children’s play is valued and teachers respond pedagogically to children’s 

spontaneous interests to support their play; therefore, the digital pop-up pedagogy might not be 

applicable to ECE settings that value teachers’ prescribed pedagogical plans.  

Another recent direction for research has been discussion of ICT’s potential in supporting 

children to engage in collaborative learning. In ECE settings where children have been allowed to 

gather together around ICT devices, researchers have reported examples of how ICT provided 

children with opportunities to engage in collaborative learning through multiple modalities. For 
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example, Danby et al. (2018) indicated that children’s collaborative use of ICT constructs a social 

context for multimodal interactions (such as instructing others, monitoring others’ actions and 

problem-solving), which creates opportunities for peer learning. By arguing children’s collaborative 

use of ICT is a “social enterprise” (Danby et al., 2018, p. 969) rather than a simply solitary activity, 

the researchers highlight the value of children’s ICT use as a social context for practicing social skills 

and collaboration. With more evidence about ICT’s potential in supporting collaborations and peer 

learning, early concerns about the individual child user (such as their reduced social skills) have 

gradually decreased. Additionally, in a study exploring the use of iPads in ECE settings in Australia, 

Yelland and Gilbert (2018) found teachers made use of ICT to extend children’s learning in different 

modalities. They also noted children’s learning experience that related to iPad formed the basis of 

later conversations when engaging in other activities; for example, iPads could provide a context for 

multimodal learning (such as linguistic, visual, gestural and aural) as they can help children record 

what they observed and later let them watch relevant videos on YouTube. 

An agreement has been reached by previous researchers when they analyse the potential of 

ICT in supporting ECE teachers and children to search for information during inquiry-based learning 

(F. Wang et al., 2010). Terreni (2010) argued that, unlike traditional resources like books and 

newspapers, ICT has the power to immediately respond to children’s interests by accessing relevant 

information, which could support just-in-time teaching as questions arose from children. After 

investigating the affordability of iPads in an ECE setting in Hawaii through interviewing teachers, 

Park (2015) reported that ICT was highly valued by ECE teachers because of its anytime-anyplace 

access to a wealth of information and resources. Traditionally, there had been a belief that ECE 

teachers need to be knowledgeable in all areas of interest of the children they work with, and 

therefore ICT had been regarded as a threat to teachers’ roles because it provides access to a wealth 

of information (Leung, 2010). However, this belief is based on the knowledge-transmitting teaching 

mode, in which teachers are considered as the one who deliver knowledge to children. The following 



 24 

example shows how ICT-supported information-searching could be used for knowledge-

construction. 

Johnston (2019) argued that an information-searching activity could engage both teachers 

and children in learning, therefore ICT can support teachers as co-learners while they were 

extending children’s interests and investigations. After observing how two teachers in an Australian 

ECE setting used ICT to support children’s inquiry into space and the solar system, Johnston (2019) 

found the teachers, who were unsure about how to extend children’s learning on this topic due to 

their own limited subject-matter knowledge, used ICT to complement other resources (such as 

books) for finding information for and with children. She noted that ICT was used for reasoning and 

questioning, which provided a context for teachers to follow children’s interests, find information 

and initiate discussion with children, and therefore the teachers and children were actually learning 

about space and the solar system together. In the weeks following that activity, teachers searched 

for pictures and played videos about space in order to extend the children’s learning. Additionally, 

Johnston (2019) was surprised to find that, during the co-learning activity, children also built 

experience and understanding of the online space as the teachers led them to discuss 

advertisements (when they appeared on the search page) and how to find suitable information 

online. This example demonstrates how ICT could support co-learning between teachers and 

children of subject matter (i.e. content about solar system) and online safety matters. 

In many ECE settings, teachers use ICT to document children’s learning. ICT-supported 

pedagogical documentation has been regarded as an effective strategy to facilitate better 

understanding of children (in terms of learning interests and needs) and their own practices, which 

could lead to more meaningful planning and assessment (Kang, 2013). In some countries (such as 

New Zealand), keeping children’s electronic portfolio is an encouraged practice for teachers; this is 

because the documentation of children’s learning can reveal insights into their learning process, and 

help teachers make assessments of individual progress (Hedges & Cullen, 2005). Documentation, a 

pedagogical practice that records and assesses children’s learning that happened in groups (Forman 
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& Fyfe, 1998), is also described in literature related to ECE pedagogy. Yelland and Gilbert (2018) 

noted that ICT-supported documentation of children’s learning has pedagogical implication for 

teachers, as it can assist them with assessing children’s learning, rethinking their pedagogical 

approaches and therefore extending the repertoire of pedagogies they could adopt. The following 

studies demonstrate how ICT can facilitate teachers’ documentation and therefore support 

children’s learning. 

In exploring how interactive whiteboards were used in ECE settings in the UK, Morgan 

(2010) found interactive whiteboards were used as a “time-delay mirror” for displaying videos that 

teachers had made to document children’s work; based on the time-delay mirror the children could 

revisit and reflect upon their learning experiences. Similar findings also emerged from studies that 

involved different ICT devices. Lewis (2017) discussed how children’s learning could be facilitated by 

ICT-supported documentation, by reporting a pedagogy called video-stimulated reflective dialogues. 

According to Lewis (2017), teachers should see the value of using digital cameras to document 

children’s learning, and the potential of using videos to stimulate children’s reflection upon their 

thinking through teacher-children dialogues. The researcher argued that ICT-supported 

documentation provides authentic and meaningful stimulus for discussion, which is a useful practice 

to help children become thoughtful learners and “good thinkers” (Lewis, 2017, p. 14). In summary, 

ICT could support teachers’ documentation and therefore benefit children’s learning both directly 

(helping them revisit and reflect) and indirectly (supporting teachers to make assessments and 

transform practices). 

ICT-supported documentation can also facilitate communication between teachers and 

children’s parents, as many teachers document children’s learning for reporting purposes (Kang, 

2013; Leung, 2010). In early years education, the connections and communications between 

children’s home and ECE settings is regarded as the foundation for supporting children’s learning 

and development; if such connections are overlooked, teachers may not understand children’s 

learning happens across time and settings (Barron, 2006). Due to its unique affordances in 
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supporting communication, ICT could provide many opportunities for strengthening home-school 

links (Danby et al., 2016; Gillen & Kucirkova, 2018; Palaiologou, 2016). After reviewing relevant 

literature on this topic, I found those opportunities could be categorised under two themes: 

supporting children’s learning across different contexts, and, enhancing communications between 

home and ECE settings; more importantly, these two types of opportunities were interrelated, as 

home-school communication could help children engage in learning with few boundaries and limits 

(Fleer, 2018b; Wilbur, 2017). A study conducted in one ECE setting involving children aged between 

3 and 5 years in the UK provides an example of how ICT use could strengthen home-school links 

(Gillen & Kucirkova, 2018).  

After collecting ICT-related artefacts (such as blogs written by teachers, official website of 

the setting) and interviewing teachers and children’s parents, Gillen and Kucirkova (2018) found 

teachers wrote blogs about how children experience learning (in their case, learning of animal 

noises) in the setting with keeping the parents (as the readers of the blogs) in mind. The two 

researchers argued in this way the parents could develop understanding of children’s experience in 

the ECE setting and provide appropriate support to extend this experience at home. Gillen and 

Kucirkova (2018) also highlighted the potential of ICT in affording bidirectional connections between 

children’s learning with ICT at home and in ECE settings, as through ICT-supported communications 

the parents could provide teachers with information of how children play and learn with ICT at 

home. They noted that teachers’ planning for integrating children’s home experiences of ICT into 

learning activities acts as the foundation of effective practice, because in such ways they could build 

on and respond to children’s previous learning experience. Although those opportunities provided 

by ICT could also be offered by other forms of communication (such as face-to-face or teachers’ 

journals), Voss (2008) argued that ICT makes home-school communication easy to establish and 

maintain. More importantly, the ICT-enhanced communication can support children’s learning in 

various areas, not only in the learning of ICT. 
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Issues Arising from Prior Research. The previous section focused mainly on current 

literature on the potential of ICT in supporting ECE pedagogy, including play-based learning, inquiry-

based learning, pedagogical documentation and teacher-parent communication. These examples 

demonstrated that the use of ICT in ECE settings should be fluid and integrated, to enable children to 

navigate between on- and offline worlds and make use of both digital and non-digital resources to 

engage in various learning modes (e.g. Arnott & Yelland, 2020). To further explain teachers’ ICT use 

in an integrated manner, Dardanou (2019) presented an example of how teachers provided children 

with ICT to connect their three-dimensional and digital learning, in which children used digital 

cameras and tablets to take photos during museum visits and then created stories based on that 

experience with a tablet application. This example shows ICT already exists in kindergarten activities 

and could support children’s learning by providing them with opportunities to link “traditional” 

learning and digital learning rather than by contributing to children’s learning as an extra. However, 

it is important to note that, in those studies, ICT did not automatically facilitate teachers’ practice or 

children’s learning; rather, that potential could only be achieved when teachers made informed 

decisions about how to use ICT, or support children’s ICT use, in practice. Therefore, much attention 

has been paid to teachers’ significant roles in making decisions about ICT use.  

Although the potential of ICT is advocated by both researchers and some policymakers, how 

teachers use ICT in kindergarten practice is dependent on their perceptions, as well as the 

kindergarten contexts (Hatzigianni & Kalaitzidis, 2018; Wilbur, 2017). This section has reviewed a 

range of studies from diverse countries; they have different cultural backgrounds, teaching 

philosophies, learning objectives and classroom environments (such as class sizes and teacher-child 

ratio). For example, the studies reviewed in this section, which exemplified ICT’s potential in 

providing children with dynamic and integrated learning experiences, were often conducted in ECE 

settings that adopted a play-based, child-centred approach; this is because ICT is often regarded as a 

tool that supports children’s self-directed play and explorations (Bird, 2018; Marsh et al., 2018). 

Small numbers of children and high teacher-child ratio could be considered as preconditions 



 28 

associated with the play-based pedagogy (Gupta, 2014), as they allow teachers to observe children 

learning and provided necessary supports to cater for different individual needs. This thesis argues 

that the practices advocated by Western researchers might not be valued in the same way in 

culturally different ECE contexts (such as kindergartens in China that use a different approach and 

have bigger class sizes).  

Another issue emerging from those studies is that the findings might not be applicable to 

teachers’ daily practice. This is because some of the ICT-supported pedagogies described in the 

preceding paragraphs stemmed from researchers’ interventions or suggestions, which means those 

activities were designed by both researchers and teachers rather than by the teachers alone. For 

example, in their study, Yelland and Gilbert (2018) established a partnership with teachers, selected 

a tablet app (by researcher themselves), introduced it to the ECE setting, and later suggested 

teachers invite children to create an eBook together. Similarly, in the study by Fleer (2017), iPads 

and slowmation software were introduced to the participated ECE settings for research purposes. 

That is to say, in some cases the researchers might be more familiar with learning theories and could 

look beyond the “traditional” use of ICT; without researchers’ design and intervention, some of the 

strategies may not have been used and the potential of ICT would not be realised in practice.  

The research discussed in this section contributes to the current knowledge base about what 

ways and to what extent ICT could be used to support children’s play, maximise learning 

opportunities, respond to diverse learning interests and help children revisit and reflect on their 

experiences across contexts and time. However, those studies may not represent the current 

situation of the use of ICT in ECE settings because the potential value of ICT use might not be 

reflected in some teachers’ practices. Conducting a naturalistic exploration to gain understanding of 

the current situation of how ECE teachers perceive and use ICT in practice is therefore significant. 

This is because the pedagogical activities that teachers provide, the presence or absence of 

supportive adults, the availability of ICT tools and to what extent children’s ICT use is linked to their 

previous experience, all make a difference to how children’s learning is supported (Mertala, 2019a; 
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Nikolopoulou & Gialamas, 2015a; Savage, 2011). This literature review now shifts focus to empirical 

research investigating teachers’ perceptions of and practices about ICT use in ECE settings.  

Teachers’ Perceptions and Practices related to ICT 

In ECE settings, what matters for children’s play and learning with ICT is teachers’ provision, 

pedagogical planning and appropriate guidance and support (Ludgate, 2018; Plowman & Stephen, 

2007). How teachers use ICT in classroom practice is dependent on their perceptions of it, as well as 

the kindergarten contexts (Hatzigianni & Kalaitzidis, 2018; Wilbur, 2017). To better understand the 

use of ICT in ECE, it is important to take account of teachers’ perceptions of and practices about it. 

This section firstly reviews empirical studies on teachers’ use of ICT in ECE settings. What follows is 

teachers’ perceptions of the value of ICT, before explaining how teachers’ perceptions and practice 

are situated in different contexts.  

Empirical Studies of Current Teacher Practice  

Although the potential of ICT use in ECE settings has been discussed for many years, there is 

still concern that many teachers use ICT in a limited manner, which may neither maximise the 

potential of ICT nor avoid the potential risks of it (Ihmeideh, 2009; X. Liu, 2017). In some cases, 

teachers are providing ICT experience for children, aiming to make teaching and learning digitalised 

without thinking about the value of using it. Although some ECE settings have diverse ICT devices 

(such as China, see Dong, 2014, X. Liu, 2017; New Zealand, see Oldridge, 2010), the use of these 

devices is not always subject to effective pedagogy as noted in the previous section. Yelland (2018) 

asserted that ICT use in ECE settings should not be simply purchasing and adding the devices into the 

curriculum; rather it requires careful consideration of the ways in which they could be integrated in 

meaningful activities that would complement and extend the existing learning experience. The 

current issues regarding ICT use in ECE settings are reported in the empirical studies discussed in this 

section. 

Although in recent years researchers have been encouraging teachers to use ICT in an 

integrated way to support children’s learning, it is evident from studies across different parts of the 
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world that ICT is still sometimes used as an “add on” tool for providing children with “add on” 

learning opportunities. In Australia, Edwards (2005) reported teachers merely used ICT for 

entertaining children and Bird (2018) noted teachers allowed children to use iPads as a special treat 

on rainy days. Teachers’ views of children’s use of ICT as an add on learning experience is also 

reflected by the location of the ICT devices. Researchers reported that in some ECE settings (such as 

Australia, see Edwards, 2005, and Hong Kong, see Leung, 2010), ICT devices (computers in particular) 

were located in a separated room (such as the computer laboratory) or a corner in the classroom. 

One explanation of the location of these ICT devices is that ICT has been regarded as a learning area 

rather than learning tool by some kindergarten teachers, and therefore the computer lab (or 

computer corner) was regarded as similar to music room and arts room in ECE settings.  

For example, after surveying 232 teachers about their use of ICT in ECE settings in Belgium, 

Kerckaert et al. (2015) found almost all participants considered ICT as a separate subject and used 

ICT with the aim of supporting children’s learning of ICT basic skills (such as how to operate tablets). 

In terms of teacher practice, Blackwell et al. (2016) reported teachers in the USA controlled the 

learning rather than supporting children to explore the devices by themselves, by positioning ICT as 

a learning area for children. Researchers (such as Blackwell et al., 2016; Edwards et al., 2017) have 

critiqued the emphasis on learning of ICT-operating skills, arguing children should be provided with 

opportunities to explore ICT by themselves and during this exploration their ICT-operating skills 

could be constructed.  

Among researchers in the field of ICT in ECE, there has been a shared belief that the 

contributions of ICT are not fully explored by teachers (Hatzigianni & Kalaitzidis, 2018; Vidal-Hall et 

al., 2020). This is because there are plenty of studies reporting that teachers are using ICT as a 

screen-based technology in a teacher-centred manner. For example, in a UK study, Morgan (2010) 

reported teachers used interactive whiteboards to engage children in sustained dialogues (by 

recording children’s learning and showing the recordings later) despite the teacher participants’ 

claims that they are using interactive whiteboards in an interactive way. In this case, ICT was used in 
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a whole-class manner, which may reduce the potential for children’s individual use during play-

based learning activities (Johnston et al., 2020). As White (2015) argued, “Utilizing a SmartBoard 

instead of a chalkboard, an E-book instead of a printed book … is not changing the method it is just 

changing the delivery” (p. 32), which could not offer children meaningful learning experiences. 

Additionally, in those activities children may have limited hands-on experiences, due to teachers’ 

dominant style of ICT use (Dong, 2014).  

In contexts where children’s spontaneous play and teachers’ intentional teaching are both 

valued, teachers are often found to struggle to keep balance between child-led and teacher-led 

practice (Edwards, 2017). This tension also arises in learning scenarios that include ICT use. After 

interviewing twelve teachers and conducting focus group interviews and observations with several 

groups of 3-4-aged children in nine ECE settings in UK, Ludgate (2019) found teachers failed to make 

informed decisions regarding children’s ICT use to follow their interests and extend learning. It is 

found that there was a distinction between teachers’ and children’s intentions when using the 

touchscreen devices, and teachers emphasised the rules which might limit children’s opportunities 

for exploration and engagement in activities of interest to them. The researcher encouraged ECE 

teachers to make “smarter” decisions by including children’s voices and rethinking the rules 

regarding children’s use of ICT. Ludgate (2019) highlighted the importance of the balance between 

children’s free exploration of ICT and teachers’ supervision and intervention. 

Furthermore, the connection between children’s experience with ICT at home and in ECE 

settings had been problematised by researchers. While I have presented positive examples in 

previous sections when explaining the potential of ICT in ECE context, this thesis now focuses on the 

current situation of teachers’ practice. Some researchers suggested there are many missed 

opportunities for teachers and children’s parents to work together to promote effective practices 

with ICT (Fleer, 2018b; Gillen & Kucirkova, 2018). For example, teachers’ limited awareness of 

children’s home use of ICT had been noted in ECE settings across the UK (Plowman et al., 2010), 

which means the way teachers provided ICT for children to use may not align with how children 
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experience ICT at home and suggests teachers did not take children’s previous experience into 

account in pedagogical planning. The seamless nature of how children experience the digital world 

has been discussed by researchers (Arnott, 2016; Stephen & Plowman, 2014), which highlights the 

inappropriateness of understanding children’s ICT use based on the home/education dichotomy. It is 

reasonable to argue that the bidirectional connections between children’s learning with ICT at home 

and in ECE settings could benefit children’s learning and make them engage in continuous learning.  

Therefore, ideally, a partnership between teachers and children’s families should be 

established as it can benefit all areas of children’s learning (including ICT-supported learning). At the 

same time, ICT has been perceived as an effective tool in helping the communications between ECE 

teachers and children’s parents in general, and such communication could be regarded as the 

foundation of the partnership. Researchers (such as Oldridge, 2014; Morgan & Saraj-Blatchford, 

2013) have suggested that teachers establish a partnership with children’s parents, where parents’ 

thinking could be involved in teachers’ ICT-related decision-making process. In particular, shared 

understanding has been emphasised by Johnston et al. (2018) and Marsh et al. (2005), in which 

teachers and children’s parents could develop understandings about ICT’s potential in supporting 

children’s development and could know more about parents’ aspirations. When the bidirectional 

communications that occur between teachers and children’s parents are enhanced, children’s 

learning and development could also be facilitated because such communications lets both teachers 

and parents make decisions about ICT use from a more informed perspective. However, researchers 

(such as Leung, 2010; Oldridge, 2010) suggested that parents’ perspectives were not always included 

in teachers’ decision-making of ICT use, because of teachers’ lack of time for communication and 

parents’ resistance to being involved in this process. 

Previous researchers (such as Plowman & Stephen, 2013) have pointed out that, although 

teachers have adequate knowledge about good practice for supporting children’s play and learning, 

this knowledge might not be clearly reflected in their practices related to ICT use. Using early 

childhood teachers and four-hundred 3-4-year-old children in Scotland as their sample, Plowman et 
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al. (2010) found ECE teachers made sensitive and contingent responses when children were engaged 

in non-ICT activities (such as completing jigsaw puzzles), but these aspects of practice were not 

frequently observed by researchers when children were using ICT. This example demonstrates that 

teachers’ knowledge about pedagogical practice (i.e. activities that do not involve ICT use) might not 

contribute to their understanding of how to support children’s play and learning with ICT.  

In summary, investigations into the current situations of teachers’ actual use of ICT in ECE 

settings across diverse countries found many problems, including the emphasis on screen-based 

technology, lack of understanding of the contribution of ICT use in ECE, and the perception of ICT-

supported learning and play as an “add on” to children’s kindergarten experiences. Vidal-Hall et al. 

(2020) emphasised the importance of teachers’ reflections and observations on children’s learning 

experience with ICT, after they conducted an intervention with one ECE teacher in the UK in which 

the researchers and the teachers discussed and reflected on the principles of using ICT as well as the 

related educational theories. Though there was a small sample size, Vidal-Hall et al. (2020) found 

that a process of “observation, reflection, changes to practice and more reflection” (p. 176) 

contributed to the change of view, and correspondingly, the change in teachers’ practice, which 

ultimately resulted in children’s meaningful learning experience with ICT. Additionally, Gibbons 

(2010) noted that, through critical reflection, the “new” beliefs developed by teachers could change 

the way they interacted with children during their ICT use. Similarly, Johnston et al. (2018) suggested 

teachers’ reflection can contribute to the re-conceptualisation of ICT, which could help them to see 

more potentials of ICT use in supporting children’s learning and development. Both Gibbons (2010) 

and Johnston et al. (2018) are important for defining the scope of this research, as their arguments 

revealed that how teachers perceive and understand the potential of ICT could influence the way 

they use it in practice. The next section discusses empirical research on ECE teachers’ perceptions of 

ICT use.  
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Teachers’ Perceptions  

Research on the relationship between teachers’ ICT-related perceptions and practices 

indicated that how teachers perceive the appropriateness and potential benefits of ICT affects their 

kindergarten practices and, consequently, the children’s learning in ECE settings. Indeed, unless ICT 

is regarded by teachers as valuable, they will be unwilling to integrate this new learning tool into the 

learning activities. Before discussing previous studies in this field, it is important to explain what 

perception means in this study. In relevant literature, perceptions (Dong, 2014; Oldridge, 2010; 

Wilbur, 2017), beliefs (Johnston, 2017; Vidal-Hall et al., 2020), understandings (Johnston et al., 2018) 

and attitudes (Blackwell, 2015) have been used for investigating how teachers perceive the use of 

ICT in ECE settings. Sanger (2017) argued that it is challenging to clarify those “messy constructs”, 

because human psychology is complex, and many things could be labelled a belief/perception. 

Furthermore, as the current research was conducted in Chinese and reported in English, the 

perception was regarded as similar as 看法 (kan fa) to refer to an umbrella concept to represent 

how teachers perceive and understand ICT. I acknowledge the translation is another challenge 

because meanings can be imprecise (translation issues in the study are discussed in Chapter Four). In 

summary, for the purpose of this study, I understand perception as how teachers view the 

appropriateness of ICT in ECE context, what they believe about its value and potential, how they feel 

about ICT-supported teaching and learning, and what they think are the concerns regarding ICT use. 

Findings of research that focuses on ECE teachers’ perceptions of ICT use present a complex 

story. To begin with, teachers’ perceptions of ICT use have been varied. For example, Blackwell 

(2014) interviewed four ECE teachers in the USA and found their attitudes toward ICT 

implementation were positive, believing that ICT brings children more learning opportunities. 

However, Ihmeideh (2009) surveyed 154 ECE teachers in Jordan and found participants generally 

held negative attitudes toward it, as they were concerned about children’s passive learning 

experiences with tablets when they watch, listen and follow instructions by pressing buttons 

mechanically. Dong (2014) postulated that one explanation for the inconsistent findings related to 
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teachers’ differing perceptions of the effects of ICT, while Oldridge (2010) stated that ECE teachers’ 

perceptions and practices regarding ICT use are contextually bound.  

Merely investigating teachers’ perceptions of ICT may not contribute to a deep 

understanding of the current situation of ICT use in ECE settings. This is because the relationship 

between teachers’ perceptions of and practices about ICT was found to be dialectical and sometimes 

conflicting. The mismatches between how teachers perceive ICT and how they put it into practice 

has often been explained by researchers as being caused by a variety of factors, including their 

access to ICT, parents’ aspirations for their children, and the concerns of other stakeholders (Dong, 

2014; Savage, 2011; Voss, 2008). After investigating, Johnston (2017) acknowledged the complexity 

of teachers’ perceptions of ICT use by highlighting the “multiple realities” existing in their 

perceptions. She used a spectrum of being “for” and “against” technology to describe the teachers’ 

positioning within an ECE curriculum. Johnston (2017) contended that even an individual teacher 

may have multiple perceptions of ICT use: they understand the values and risks of ICT and shift their 

positions with being influenced by a range of contextual factors. More discussion about those 

influential factors will be provided later. The research by Johnston (2017) contributes to the research 

design by highlighting the “multiple realities” existing in teachers’ ICT-related perceptions, as shown 

in the Methodology chapter. 

Teachers’ perceptions and practices cannot be understood in isolation. Oldridge (2010), in a 

survey of 14 ECE centres in Wellington, New Zealand, reported that although teachers held generally 

positive attitudes toward ICT, only two centres provided children (2- to 5-year-old) with ICT on a 

daily basis. Other centres used ICT with children on a weekly basis or did not even allow children to 

use ICT at all. After interviewing participating teachers, Oldridge found pedagogical explanations for 

their infrequent use of ICT. Teachers felt that long-term exposure to ICT may negatively affect 

children’s social relationship and physical health while relationships with others and their well-being 

are emphasised in the New Zealand national ECE curriculum. The findings suggest that, in order to 

understand teachers’ use of ICT fully, it is necessary to investigate the reasons for their practices 
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while taking contextual factors (such as national curriculum and cultural background) into 

consideration. This study has methodological implications for the current research, as the interviews 

conducted by Oldridge (2010) identified clear explanations for teachers’ practice. The data, 

however, were self-reported (survey and interviews) by teachers, which may not accurately 

represent teachers’ practice about ICT use. The addition of observational data could result in richer 

and more independently collected information regarding teachers’ practices. Therefore, the current 

study adopted observations to investigate teachers’ perceptions and practices of ICT use. 

The reasons behind the perception-practice gap could be complicated; research has shown 

that, although some teachers hold positive attitudes toward ICT, their practices may be influenced 

by the way they understand ECE pedagogy. For example, after observing four ECE teachers’ use of 

interactive whiteboards and interviewing them about their thinking behind such use in Sweden, 

Bourbour and Masoumi (2017) found all participants held positive attitudes toward interactive 

whiteboards, but their positive attitudes did not lead to pedagogical change and their actual 

practices were dependent on to what extent they valued and responded to children’s interests. They 

noted that teachers who valued children’s interests more tended to develop their own applications 

while others tended to use ready-made resources and applications that might not meet children’s 

interests and needs. By highlighting the importance of teachers’ pedagogical knowledge, Bourbour 

and Masoumi (2017) further argued that, although interactive whiteboards could engage children in 

problem-solving situations and support collaborative learning, teachers still needed to interact with 

children because such interactions (such as teacher-child dialogue) could sustain children’s interests 

in the learning activities. Therefore, gaining understandings of how ECE teachers perceive the use of 

ICT is merely the beginning of the investigation, as research showed teachers make ICT-related 

decisions based not only on their perceptions, but also on their understandings of pedagogical 

strategies, subject matter and the affordances of ICT. Therefore, this research adopted a model that 

focuses on teachers’ understandings of pedagogical strategies, subject matter and the affordances 

of ICT – the Technological Pedagogical and Content Knowledge (TPACK) model (Mishra & Koehler, 
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2006), what the model implies and how it is used in the study are discussed in Chapter Three. The 

thesis now shifts its focus to factors influencing teachers’ ICT use. 

ICT Use as a Contextualised Practice: Influencing Factors 

Because of the potential value of ICT in education, researchers in the wider educational 

context (from ECE to secondary school education) have been investigating the factors that support 

or prevent teachers from using ICT in their classrooms since the last century (such as Cox et al., 

1999). The influential factors have been discussed in different ways while most researchers tended 

to categorise them into two types: internal factors and external factors. In the wider educational 

context, Ertmer (1999) described two types of barriers to technology integration – first-order 

barriers and second-order barriers. First-order barriers include factors that are external to teachers, 

such as lack of access to hardware and software, lack of time, lack of support and lack of skills 

training; second-order barriers are internal, involving teachers’ willingness, beliefs and 

competencies. Ertmer’s arguments are supported by research in ECE settings. For example, survey 

studies by Blackwell et al. (2014) and Cox et al. (1999) revealed that factors influencing ECE teachers’ 

ICT use included teachers’ experience related to ICT use, teachers’ perceived support toward ICT and 

national policies. These external factors influenced teachers’ perceptions of ICT (internal factors), 

which in turn shape their practices. Although these studies revealed some factors influencing 

kindergarten teachers’ practices, they did not provide adequate explanations for how and why these 

factors could influence teachers’ practices, and more importantly, how teachers think about, and 

respond to, these influences. 

Furthermore, after reviewing literature in the ECE context, I found many researchers have 

been exploring the barriers that prevent teachers from ICT use. They have aimed at removing 

obstacles in order to enable teachers to use ICT in ECE settings (X. Liu et al., 2014; Nikolopoulou & 

Gialamas, 2015b). As noted earlier, the key matter for consideration is not whether teachers use ICT 

or how frequently they use it, rather it is how important are the ways teachers use ICT and what 

informs their decisions. Therefore, I argue that research focusing on barriers might only contribute 
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to a partial story behind teachers’ ICT use. More importantly, in some cases, contextual factors that 

are seen as hindering teachers’ ICT use do not always affect their practice. For example, after 

surveying 134 ECE teachers in Greece, Nikolopoulou and Gialamas (2015b) found teachers indicated 

that they lack support, confidence and equipment, all of which prevented them from integrating 

computers in class. However, these barriers could be overcome by teachers’ confidence with ICT as 

the researchers found teachers with greater confidence with ICT had higher probability of using it in 

practice. Any explanation of the factors that may influence teachers’ use of ICT would be complex 

and related to many other aspects. 

Previous researchers have reported a range of factors that might influence ECE teachers’ 

perceptions of, and practices with ICT use, with diverse approaches to discuss and categorise those 

factors (such as Blackwell et al., 2016; Dong, 2014; Oldridge, 2010; Voss, 2008). After reading 

relevant literature, I found many researchers’ views (and how they categorised the factors) overlap, 

and it seems those factors appear as three themes: social and cultural background, kindergarten 

context and the individual teacher. Social and cultural backgrounds include cultural values, 

educational norms, the role ECE plays in that context, policies and guidelines (Voss, 2008), and the 

expectation of ECE from policymakers and children’s parents (Dong, 2014). Factors within 

kindergarten contexts include work culture, the expectation from the management body (Wilbur, 

2017), kindergarten structure, available devices and colleagues (Park, 2015). Those factors constitute 

almost every aspect of the context of ECE, but many researchers did not articulate the complicated 

relationships between them. More importantly, factors in relation to the individual teacher (such as 

teacher characteristics, teaching experience, professional development and personal teaching, see 

Blackwell et al., 2016) are also connected to those on the cultural and kindergarten level; 

nevertheless, those connections have not been investigated. 

Findings of in what ways factors at the three levels influence teachers’ ICT use are complex 

and even conflicting. For example, while teachers’ professional development (such as training and 

seminars) was found important in enabling ICT use (Johnston, 2017), Nikolopoulou and Gialamas 
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(2015b) noted the perceptions held by their participants were not directly influenced by in-service 

training related to ICT. While it was found that guidelines and policies were the driving force for 

teachers’ ICT use (Voss, 2008), some researchers have reported that there is a disparity between 

policies and ECE teachers’ practices for ICT use. For example, Blackwell (2015) conducted two survey 

studies in 2012, and again in 2014, to investigate how the ICT environment and ECE teachers’ ICT 

practices in the USA changed over the two years based on the policy issued for more ICT use. The 

findings suggest that, despite a two-fold increase in ICT devices in the ECE settings as a result of 

increased national policy support, most of the teachers did not increase the frequency of ICT use. At 

the end of the two-year study, teachers’ use of ICT remained infrequent and they more often used 

ICT for administration. This thesis argues that, simply considering findings from Voss (2008) and 

Blackwell (2015) as conflicting is problematic, because policy alone cannot explain teacher practice. 

The relationship between policies and teacher practice is a complicated story, which can be 

understood through investigating the interrelated factors influencing teachers’ ICT use (Johnston, 

2017). For example, Aldhafeeri et al. (2016) found ECE teachers in Kuwait were hesitant to use ICT in 

“play-based pedagogy” despite that they were equipped with diverse ICT devices and that the 

government encouraged ICT use. After surveying 195 teachers, Aldhafeeri et al. (2016) reported that 

in Kuwait play was often perceived as physical activities and therefore participants could not see the 

value of ICT in their daily pedagogical activities. In this case, policy is interacting with teachers’ 

teaching philosophy and understanding of pedagogy (which are shaped by social and cultural 

context). Additionally, the research also sheds light on the current study by highlighting the 

importance of understanding the meanings of educational concepts and norms when investigating 

the use of ICT in culturally different ECE settings. 

In recent years, the complexity of influences on kindergarten teachers’ use of ICT has 

emerged from empirical research in this field. For example, after interviewing the management body 

and observing teachers’ ICT use in three Australian ECE settings, Johnston et al. (2018) found there 

was a direct influence between management body’s attitudes toward ICT and how teachers use it in 
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practice. They indicated that that management body’s position against ICT created a situation where 

teachers were resistant to use it and concerned about children’s passive learning experience caused 

by ICT use. Alternatively, management body’s positive attitudes could support teachers to use ICT in 

diverse ways, such as using it for supporting child-led investigations and facilitating teacher-child 

dialogue, which could be collaborative and interactive. Johnston et al. (2018) also reported the 

influence of external stakeholders as they found management body’s position was determined by 

advice received from an assessor during a national ECE service assessment. By arguing stakeholders’ 

conflicting attitudes would inhibit teachers’ meaningful ICT use, the researchers pointed out the 

necessity of teachers’ involvement in discussion with other stakeholders and the value of developing 

a shared understanding of how ICT should be integrated into the kindergarten curriculum.  

To represent the complexity of the nature of factors that influence teachers’ perceptions 

and practices in using ICT, Johnston et al. (2018) used the term interwoven to describe their 

relationships. The word shows factors that influence teachers’ ICT use are interrelated and therefore 

understandings of a sole factor could not predict how teachers use ICT in practice. In a study 

investigating teachers’ perceptions and practices of using ICT with children aged under three years, 

Fotakopoulou et al. (2020) used an ecological perspective to explain how different settings (that 

involve various influencing factors) act together in influencing how teachers perceive and use ICT in 

practice. The metaphor of an ecology is adopted in the current research, as it not only represents 

the interwoven nature of influential factors on teachers’ ICT use but also captures the multi-layered 

structure of the context of this use. In this study, the ecological systems theory described by 

Bronfenbrenner (1979) is adopted. Chapter Three discusses justification for using this theory and the 

TPACK model as the conceptual framework underpinning the current study. The next section 

introduces the ECE context in China and discusses the literature on ICT use in this context.  

Understanding the ECE context in China 

This section aims to situate the use of ICT in the ECE context in China, including the 

background information, educational and cultural traditions and the current situation of curriculum 
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and pedagogy adopted in ECE in China, before reviewing empirical research on teachers’ ICT use in 

this specific context. 

Culture and Curriculum Reform  

How teachers perceive ICT and use it in practice cannot be understood in isolation. Thus, 

this section begins with a brief introduction to the cultural background of ECE in China. Traditionally, 

the culture of ECE in China has been closely related to the Confucian culture. As Confucianism has a 

long history and there had been many scholars with various genres, Tu (2000) concluded that the 

core value in Confucianism is learning to be human. In Confucian values, an ideal person should be 

aesthetically refined, morally excellent, epistemologically well educated, and religiously profound 

(Choy, 2017). Accordingly, moral education, which refers to promoting the concepts of seniority and 

hierarchy, has been one feature of ECE in China (Li & Chen, 2017). The superior-subordinate 

relationship exists not only between teachers and children, but also between teacher leaderships. In 

terms of the relationship between peers, Confucianism encourages a harmonious relationship and 

values desirable child behaviours, therefore regulations and disciplines also have an important role 

to play (Sun & Rao, 2017). As Tu (2000) noted, another emphasis of Confucian values is on academic 

achievement. It has been believed that the exertion of effort leads to high achievement, which can 

lead to the successful life and therefore play is not valued in this context (Y. Yang, 2013). Although 

the points outlined above do not fully cover the Confucian culture, they have shaped China’s ECE 

significantly. As the following paragraphs will show, in some current practices in kindergartens, the 

expectations of desirable child behaviour, respecting teachers and academic achievement are still 

common to see (J. Zhu & Zhang, 2018).  

As China’s government began to implement the curriculum model of the Soviet Union after 

the Communist Party of China came into power, communist ideas and collective values have been 

reflected in China’s kindergarten education (J. Wang & Mao, 1996). This curriculum model adopted a 

teacher-centred pedagogy and focuses on planning and promoting routines, so that children’s daily 

activities follow rigid schedules planned by teachers (Li & Chen, 2017; Vaughan, 1993). Since 
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collectivism respects unity, China’s kindergarten teachers tend to conduct teaching activities and 

game activities in big groups, without valuing children’s individual differences and their diverse 

needs (Rao et al., 2010). Accordingly, children's free play during class time is often not allowed (Y. 

Yang, 2013). Based on communist ideas and collective values, a good teacher is believed to have the 

ability to carefully plan teaching content, control children’s learning and make assessments of 

children’s development (Lee et al., 2014), and this “image of teachers” is still in Chinese 

kindergartens at present (Zhao, 2020). Additionally, as the Soviet Union curriculum model adopted a 

separate subject approach, kindergartens in China had begun to emulate this approach by listing six 

subjects: physical health, language, knowing the environment, drawing, music and numeracy. Li and 

Yang (2017) noted the separate subject approach, which believes teachers’ authority in teaching and 

focuses on teacher-centred and knowledge-transmitting ideas, has profoundly shaped China’s ECE 

till today. 

In recent decades, the educational principles adopted in China’s kindergartens have been 

gradually modified due to the introduction of educational theories from other countries (such as 

cognitive constructivism by Piaget). This was because China’s government launched an education 

reform to emphasise the holistic development of children and students. Some researchers also 

attributed the education reform to Chinese government’s response to the globalisation and noted 

the reform is an “Open-Door policy” (an economic policy that encourages communications and 

collaborations with other countries) reflected in the educational context (J. Wang & Mao, 1996). The 

beginning of ECE curriculum reform is generally regarded as 1989 (W. Yang & Li, 2017), the time that 

Regulations on Kindergarten Education Practice was published (National Education Committee, 

1989). This document includes several suggestions for kindergartens and teachers, among the most 

important developments of which is the emphasis on play. It is suggested that teachers should 

consider children’s all-day experience as the curriculum and provide play activities for children. 

Furthermore, this document discourages whole-class activities by highlighting the importance of 

individual children’s learning needs and interests. Thereafter, the focus of curriculum reform has 
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been changed to a child-centred philosophy. For example, Guidelines for Learning and Development 

of Children Aged 3–6 (a national kindergarten guideline issued by the MoE, 2012b) emphasises the 

importance of “individual differences” and “child-initiated activities” (p. 2). These ideas, however, 

are not generally reflected in teachers’ practices, as they encountered some cultural incompatibility 

when introduced to China’s kindergartens. 

The integration of “Western” educational ideas in China’s culture has been discussed by 

many researchers. They have regarded such integration differently and described it through various 

analogies. For example, Tan and Chua (2015) indicated China is actually borrowing educational 

policy from Anglophone countries such as the USA and argued the West wind has not overpowered 

the East wind yet. It seems Tan and Chua viewed Chinese and Western ideas as opposing parties in a 

tug-of-war. Another researcher shared a belief that ECE in China is struggling to choose among three 

paths, including:  

Use a pair of Chinese shoes to walk a Chinese path (Traditional way), 

Borrow a pair of Western shoes to walk a Chinese path (Westernised way),  

Learn the Western way of shoe-making to make a pair of Chinese shoes and walk a 

Chinese path (Contextualised way) (Xiao, 2010, as cited in Choy, 2017, p. 48).  

Like the third analogy in Choy’s argument, J. Zhou (2013) regarded Chinese and Western 

ideas as the different cords needed for making a Chinese knot. As her research involves using 

Western theories to interpret ECE in China, she viewed herself as a knot-maker, who explores 

different Chinese and Western ideas “through an active process of selecting, reflecting on, and 

interpreting multiple ideas” (p. 23) to conduct investigation. The current study considers the 

relationship between Chinese and Western ideas as co-existing rather than opposing, to gain in-

depth understandings of teachers’ ICT use in kindergartens in China. The co-existence of both sets of 

ideas has shaped the changes in curriculum and pedagogy in China’s ECE, as discussed in the 

following section. 
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Before discussing the curriculum and pedagogy in the ECE context in China, it is also 

important to understand how kindergarten teachers have experienced the education reform. As 

most teachers were born and raised in a time where the “new” educational ideas had not been 

introduced, kindergarten teachers in China mainly learn those educational ideas from textbooks and 

teacher training programmes (Che, 2010). In addition to pre-service training, a range of professional 

development opportunities has been reported by researchers. For example, Huang et al. (2019) 

found kindergarten teachers in Shenzhen engaged in instructional viewing and emulating to learn 

and practice their knowledge about pedagogy. W. Yang and Li (2017) found that, to prepare for the 

lesson (viewing and emulating), teachers needed to practise one lesson repeatedly. This type of 

professional development aims at supporting teachers to learn from peers and practise through 

reflections. Additionally, Song et al. (2014) indicated that some educational authorities in China 

would organise teaching skill competitions and use awards to encourage teachers to transform 

pedagogies and provide opportunities that may facilitate the teaching practice. However, despite 

that the educational organisations and authorities have made efforts to support teachers’ learning 

and implementation of advocated educational ideas (Che, 2010), as the following section shows, 

many teachers are still struggling to put them into practice. 

Pedagogies  

Since this study aims to explore how teachers use ICT as a pedagogical tool in China’s ECE 

settings, the current situation of pedagogies in ECE in China deserves particular attention. In this 

section, educational ideas that are promoted by national documents are discussed, along with a 

review of empirical studies regarding those values and ideas. The use of ICT has been often related 

to play in Western literature, therefore it is important to first understand how play is conceptualised 

and implemented in ECE in China. Although the notions of free play and learning through play are 

embraced in many Western countries (Gupta, 2015), they are not valued in Chinese traditional 

culture and can therefore result in teachers’ confusion when it is encouraged in recent education 

reform. For example, Y. Yang (2013) investigated teachers’ perceptions and practices of play in three 
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kindergartens in Guangzhou and found that teachers constructed the concept of “eduplay”, which 

put more emphasis on the instrumental value than the intrinsic value of play. Compared to 

children’s spontaneous and free play, teachers in her study tended to plan and initiate play activities 

for children, which might prevent children engaging in explorations actively and freely. It was also 

found that teachers implement “eduplay” in formal curricula in different activities for various but 

separate purposes, which suggests teachers saw value in the academic outcomes of play rather than 

the process of play itself. Eduplay, as an attempt to combine Western views of play and pedagogy 

with Chinese educational and cultural traditions, has been reported as a common practice in 

kindergartens in China (see Lin et al., 2019; Vong, 2012; Y. Yang, 2013). Previous investigations of 

eduplay highlighted the importance of developing contextualised understandings of teachers’ 

pedagogical beliefs and practices in kindergartens in China. Given that teachers’ ICT use is 

profoundly influenced by their pedagogical knowledge, how teachers relate eduplay to their ICT use 

should be understood in a contextualised way.  

In China, the view of the child as an active and autonomous learner has been emphasised in 

ECE documents in recent years (J. Zhu & Zhang, 2018). However, this principle has challenged both 

the perceptions and practices in kindergartens, due to its conflicts with educational and cultural 

traditions that values adults’ dominant role and children’s obedience (Naftali, 2010; Y. Yang, 2013). 

As many researchers pointed out, teachers’ high level of control over children’s learning process is 

still apparent in some ECE settings because many activities were designed based on teachers’ 

prescription rather than children’s initiatives (Tang, 2006). For example, in a study of exploring 

children’s learning experience in a kindergarten in China, Y. Guo (2015) found that although teachers 

claimed that children are active learners, they provided limited opportunities for children’s active 

explorations and spontaneous play. Furthermore, in many cases, children were not given autonomy 

to initiate activities, exercise their knowledge and talent, or make choices based on the sense of 

autonomy that their ownership gives them. For example, Y. Guo (2015) did not find children’s free 

choices with regards in what ways they could learn and play in her observation.  
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Research shows that in China kindergarten teachers have been struggling to seek a balance 

between child-centred and teacher-centred pedagogy. For example, J. Zhou’s (2013) investigation of 

three kindergartens in Shanghai demonstrated that although teachers were familiar with child-

centred pedagogy, teacher-centred pedagogy was still prevalent in some teachers’ practices. Li 

(2005) noted that the co-existence of child-centred pedagogy and teacher-centred pedagogy is the 

inevitable result of the fusion of various educational ideas that underpinned ECE in China. Li (2005) 

emphasised that teacher-centred pedagogy is rooted in Chinese traditional culture and has values in 

current; for example, the whole-class teacher-led activities could support children to gain collective 

shared experience, which is valued in Chinese society. Due to the co-existence of child-centred 

pedagogy and teacher-centred pedagogy, after investigating two kindergartens in Shenzhen, W. 

Yang and Li (2019) reported tools in kindergarten classrooms were categorised into two types: 

learning materials for children and teaching materials for teachers. Therefore, this study considers 

ICT as both learning materials and teaching materials in kindergartens in China. 

The Early Learning and Development Guidelines for Children Aged 3 to 6 Years (national ECE 

guidelines hereafter) are formulated in 2012 (MoE, 2012b), to provide guidance to kindergarten 

teachers and families of children based on scientific research and educational practices that 

promote development of the whole child. While suggesting the basic goal is to promote well-

rounded development of children, the national ECE guideline lists five learning domains for teachers 

and parents that support children learning correspondingly. The five domains include health, 

language and early literacy, social development, science and mathematics and the arts. However, it 

raises a concern that, although the guideline suggests an integrated approach to support children’s 

well-rounded development, dividing children’s development and learning in the five domains might 

still seem a separate subject approach. J. Zhou (2013) critiqued that the national ECE curriculum still 

put great emphasis on learning mathematics, language and science. In the Guangzhou study, Y. Yang 

(2013) reported teachers planned eduplay to engage children in activities that focuses on numeracy 

skills, which reflects a separate subject approach. 



 47 

With the increasing emphasis on child-centred pedagogy and the integrated approach, 

kindergartens in China generally have a thematic approach to teaching-learning-activities and set up 

small learning centres for children (Y. Guo, 2015; D. Zhou, 2019). Y. Yang (2013) explained that a 

thematic approach refers to a pedagogical planning method in which teachers arrange all learning 

content according to monthly themes in advance; she noted that play activities she observed were 

developed according to the themes and curriculum and therefore the periodic themes determine 

the content of play. Furthermore, small learning centres refers to small group activities, in which 

children could build blocks, read books and do craftworks. According to Y. Yang (2013), activities in 

small learning centres are generally pre-set by teachers, as teachers often put different learning 

materials in the corresponding areas, based on the theme of the month. It shows that a small 

learning centre is also a part of curriculum, which aligns with the theme and corresponding teaching-

and-learning goals. 

In terms of the kindergarten daily routines, Y. Guo (2015) noted the routines generally 

include a variety of activities, such as whole-class activities, small group activities, out-door activities 

and daily living activities such as tidy-up time and snack or lunch time. Given most of the activities 

are collective and undertaken based on teachers’ organisation, the daily routine also includes 

transition time (for example, children who finish tidy-up tasks need to wait for peers, in order to 

begin the next activity all together, see Y. Yang, 2013). In a study investigating kindergarten 

teachers’ daily work in China, Zhao (2020) indicated that teachers used many oral instructions and 

direct interventions to make sure children could follow the planned daily routine. Zhao (2020) 

pointed out such instructions and interventions mainly aimed to avoid “any unforeseen 

interruptions” in order to let children “fully experience all planned activities” (p. 10). However, 

teachers’ focus on children’s “execution” of daily routines and the accomplishment of planned 

activities would hinder them in understanding children’s needs as well as prevent them from seeing 

children’s whole-day experience as an integrated learning experience. This issue might limit the use 
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of ICT in kindergartens, as previous researchers have argued ICT could provide flexible and incidental 

learning opportunities (Fleer, 2020).  

In this section, the educational ideas promoted in current education reform in ECE in China 

have been examined, along with empirical evidence regarding how teachers interpreted and applied 

them in practice. A gap between policy and teachers’ practice has emerged, because the promoted 

educational ideas have caused “cultural shock” after being introduced in China (Che, 2010; Feng, 

2017). J. Zhou (2013) noted that kindergarten teachers in China are facing various tensions, 

particularly pedagogical tension. She indicated that the overall teacher education programme in 

China has been regarded as being far removed from teaching practices and stays at the theoretical 

level, which might not work efficiently in facilitating teachers’ pedagogies in practice. Furthermore, 

the reviewed studies also demonstrate that, some of the encouraged educational ideas have been 

interpreted by teachers in their own ways; they applied these ideas in practice in a contextualised 

manner (J. Zhou, 2013). Therefore, the current research investigated teachers’ ICT use with paying 

attention to teachers’ own interpretations of educational ideas, in order to gain an in-depth 

understanding of their practice. In the next section, previous research on ICT use in ECE settings is 

discussed. 

Previous Studies in China 

Research on ICT use in kindergartens in China did not appear in the literature until recently, 

when L. Guo et al. (2006) began an investigation. They surveyed 99 kindergartens in Shanghai to 

investigate ICT infrastructures (the range and amount of ICT devices) and teachers’ use of ICT. Their 

research indicates that 98% of participating kindergartens are equipped with a range of ICT devices. 

Additionally, researchers identified barriers to ICT use in ECE in Shanghai, such as a lack of good 

quality ECE software and ICT used more for administration than pedagogy. The study by L. Guo et al. 

(2006) is seminal because it is the first investigation into this research topic. Nevertheless, they 

provide only a general understanding of ICT use in kindergartens in Shanghai. There have been some 

studies related to kindergarten teacher’s perceptions and practices of ICT in other parts of China in 
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the past decade. Although these teachers generally hold neutral to positive attitudes toward ICT use, 

their practices varied from study to study. For example, in a survey in Qingdao City (X. Liu et al., 

2016), sixty-two kindergarten teachers’ use of PowerPoint was investigated, and the results show 

that participants frequently used PowerPoint in teaching activities. Most teachers hold positive 

attitudes toward PowerPoint, believing it can attract children’s attention and facilitate teacher-child 

interactions. In contrast, in a survey of 316 teachers in 20 kindergartens in Shanghai, Dong (2016) 

found that participants infrequently used ICT, despite their positive attitudes toward the role of ICT 

in education. X. Liu et al.’s (2016) study, however, provides a limited understanding of kindergarten 

teachers’ ICT implementation in China, because the use of PowerPoint is only one aspect of ICT and 

it is used more for teachers’ direct instruction and demonstrations. The use of PowerPoint, alone, 

can neither cater to children’s varied needs nor ensure children’s active roles in learning, as 

emphasised in the national guideline.  

There are some limitations of these previous studies. As discussed above, the context plays 

an important role in explaining kindergarten teachers’ use of ICT. However, these researchers did 

not give detailed information on the contexts of their studies (such as policy background). Moreover, 

the studies reviewed above all used surveys to collect data, which could not provide an in-depth 

understanding of teachers’ perceptions and practices of ICT use in kindergartens. According to some 

researchers (e.g. L. Guo et al., 2006; X. Liu et al., 2016), the rationale for conducting survey studies 

was to gain overall information and generalisable knowledge about ICT use in kindergartens. 

Additionally, as the questionnaires used in these studies generally included close-ended questions, 

teachers’ perceptions cannot be explored in depth since they cannot express opinions openly. To 

counter this limitation, X. Liu et al. (2016) recommended that future researchers use qualitative 

methods such as observations and interviews to gain a better understanding of this phenomenon. 

Dong (2014) is the only known study that used qualitative methods to investigate kindergarten 

teachers’ ICT use in China. Dong’s research, a case study in two kindergartens in Shanghai, explored 

four teachers’ perceptions and pedagogical practices in relation to ICT use, and found that 
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participating teachers held positive attitudes toward using ICT. The findings suggested that the 

teachers’ use of ICT is generally for direct instruction. Big class sizes and the limited number of 

devices meant that children’s active and meaningful use of ICT is limited. By employing the case 

study approach, Dong’s research is able to provide thick descriptions of teachers’ practices and the 

investigated context. Therefore, Dong’s research has offered some methodological insights into how 

to gain in-depth understandings of teachers’ use of ICT.  

Research Gap and Research Questions 

This chapter has introduced literature relevant to ICT use in ECE settings. Previous studies 

suggested that teachers’ perceptions and practices related to ICT use are significant for the effects 

on children and application in ECE settings (Hatzigianni, 2018; Stephen & Plowman, 2008). It appears 

that how kindergarten teachers use ICT is contextually bound and cannot be investigated in 

isolation. Previous studies have reported the complexity of contextual factors that influence 

teachers’ ICT-related perceptions and practices, however how these factors interact with each other 

and work together to shape teachers’ ICT use is still unknown. Additionally, ECE teachers develop 

their perceptions of, and make decisions about, ICT use in ECE settings based on their 

understandings of pedagogy, subject content and ICT itself. Nevertheless, little is known about how 

ECE teachers make ICT-related decisions based on their understandings of pedagogy, subject 

content and ICT itself while shaping, and being shaped by, the surrounding context. 

In China, the number of studies on ICT use in kindergartens is limited. The research focus has 

been using quantitative research methods to gain general understandings of the topic, while 

qualitative research that involves interview and observation is scant. The lack of empirical research 

may lead to limited understanding of the current situation of how, and more importantly, why ICT is 

used in kindergartens in China. Taking into account that teachers’ perceptions are essential for how 

children experience ICT-related activities in ECE settings, it is necessary to investigate their 

perception in this context. As noted earlier, few studies have investigated the influential factors on 

kindergarten teachers’ ICT use; such understandings are significant for supporting teachers to use 
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ICT appropriately to support learning. Based on the research gaps, this study aims to conduct an in-

depth investigation into the use of ICT by teachers in three kindergartens in Nanjing, China (the 

research site is described in Chapter Four). The overarching question guiding this study is:  

How is ICT used as a pedagogical tool by teachers in the participating kindergartens?  

Three sub-questions are formulated as follows: 

1. What are the perceptions of kindergarten teachers regarding using ICT as a 

pedagogical tool? 

2. How do the kindergarten teachers use ICT as a pedagogical tool? 

3. What are the factors that influence the kindergarten teachers’ ICT use? 

In this chapter, I have discussed the key concepts related to ECE teachers’ use of ICT, such as 

influential factors and teachers’ understandings of ECE pedagogy and the affordances of ICT. These 

concepts shaped the construction of the conceptual framework underpinning this study. In the next 

chapter, I will explain why the two theories – the TPACK model and the ecological system theory – 

were selected and how they were used to address the research question.  
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Chapter Three: Conceptual Framework underpinning the Research 

This chapter articulates the conceptual framework of the study. The review of relevant 

literature found that, to understand teachers’ perceptions and practices of ICT use, it is important to 

investigate their understandings of ECE pedagogy, ICT-related knowledge and pedagogy, and the 

multi-layered contexts. To understand the reasons behind teacher perceptions and practices, the 

TPACK model (Mishra & Koehler, 2006) is introduced and the rationale for using this model is 

explained. An ecological perspective (Bronfenbrenner, 1979) is also described in this chapter to 

understand the relationship between teachers’ ICT use and the context. This conceptual framework 

which involves combining the TPACK model and ecological perspective, shaped the research design 

and data analysis, which will be explained in Chapter Four. This chapter first describes the models, 

and then explains the rationale for and appropriateness of adopting the two theories one by one. 

This chapter also describes how the two frameworks are used together in this study. 

Understanding Teachers’ ICT Use: The TPACK Model 

As previous studies show teachers make ICT-related decisions based on their understandings 

of pedagogical strategies (Oldridge, 2010; Bourbour & Masoumi, 2017), subject matter and the 

affordances of ICT. TPACK was selected as the conceptual framework of this study to reflect 

teachers’ complex thinking about their use of ICT in ECE settings. TPACK is a model that was 

developed based on Shulman’s (1986) Pedagogical Content Knowledge (PCK). Therefore it is 

important to introduce key concepts in PCK and their complex relationships first. According to 

Shulman (1986), teachers’ PCK is the basis of sound teaching as it involves a teacher’s subject 

knowledge (Content Knowledge), a teacher’s understanding of how to teach (Pedagogical 

Knowledge) and a teacher’s knowledge of how to design specific pedagogical activities that enhance 

the teaching of specific subject matter (PCK). Based on Shulman’s PCK model, and in responding to 

the development of educational technologies, Mishra and Koehler (2006) integrated another 

knowledge base, Technological Knowledge (TK, which refers to a teacher’s technology-related 

competency and skills), to investigate a teacher’s instructional knowledge within the contemporary 
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educational context. According to Mishra and Koehler’s (2006) development of the model, TK is not 

a single knowledge base as it also has complex interactions with the other two key components.  

In TPACK model, both Pedagogical Technological Knowledge (PTK) and Content 

Technological Knowledge (CTK) are important in understanding teachers’ thinking around 

technologies, as they represent “an understanding of how technology can constrain and afford 

specific pedagogical practices” (Park, 2015, p. 68) and “knowledge of the reciprocal relationship 

between technology and content” (p. 67) respectively. According to Mishra and Koehler (2006), 

when teachers are planning technology-supported pedagogical activities for specific subject content, 

they are actually using their TPACK. Figure 1 shows the seven components in TPACK and their 

relationships. However, while Shuman (1986) emphasised that teachers’ knowledge about learners 

is an important component as well, Mishra and Koehler (2006) did not make this knowledge base 

explicit in the model they developed. Therefore, teachers’ knowledge about learners does not fall 

under the main knowledge bases in Mishra and Koehler’s (2006) model. Porras-Hernández and 

Salinas-Amescua (2013) noted that, in some contexts, teachers’ understandings of individual 

students’ specific learning interests, needs, motivations, and prior knowledge is significant for 

pedagogical planning, while literature on TPACK mentions teachers’ understandings of the students 

“in a general manner and without further elaboration” (p. 226). Therefore, it raises a critical issue in 

using the TPACK model in an ECE context; this study adopted the TPACK model with reflections on its 

values and limitations.   
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Figure 1. The TPACK model and its components (Reproduced by permission of the publisher, © 2012 

by tpack.org) 

Researchers argued that the TPACK model could be used as an analytical framework for 

understanding the complexity in both teachers’ perceptions of ICT use and the reasons behind their 

practices (Blackwell et al., 2016; Park, 2015). Through the TPACK lens, previous researchers’ 

discussion about kindergarten teachers’ perceptions and practice in relation to touchscreen 

technologies could be further understood. For example, TPACK could explain why teachers’ 

pedagogical beliefs could influence the way they support children’s ICT use and why some ECE 

teachers make sensitive and contingent responses when children are engaged in non-ICT activities 

while these aspects of practice have not been frequently observed by researchers when children are 

using ICT (see Ludgate, 2019; Plowman & Stephen, 2005). More importantly, the various knowledge 

bases and their complex relationships in the TPACK model could work together to explain teachers’ 

rationales for providing children with ICT, by taking teachers’ understandings of technology, 

pedagogy and subject content into consideration. Therefore, the TPACK model is appropriate to be 

adopted in the current study for addressing the research questions.  
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The TPACK model has been examined and adopted to understand teachers’ use of ICT in 

various educational settings, but little research has been done in the ECE context (Blackwell et al., 

2016; Chuang & Ho, 2011; Park, 2015). Until the writing stage of the thesis, no report has been 

found in the literature about its adoption in kindergartens in mainland China. The previous research 

in ECE contexts all had different research objectives, therefore they adopted the TPACK model in 

diverse ways to address research questions. Traditionally, the TPACK model has been regarded as a 

framework for facilitating teachers’ pedagogical practices with ICT. Chuang and Ho (2011) surveyed 

335 ECE teachers in Taiwan to examine their Technological Pedagogical and Content Knowledge and 

reported that different teachers had different TPACK profiles. By comparing the TPACK held by 

teachers with different demographic backgrounds, Chuang and Ho (2011) noted the younger 

generation gave more weight to the technological knowledge, while experienced teachers have 

developed more sophisticated pedagogical knowledge and pedagogical content knowledge.  

In Hawaii, Park (2015) explored how the affordances of ICT by four ECE teachers transpired 

within a TPACK framework and argued that TPACK is appropriate for exploring how kindergarten 

teachers made use of the affordance of ICT. However, Park further argued that TPACK model does 

not consider teachers’ affective knowledge – such knowledge concerns the affective domain for 

learning (such as feelings and emotions) and is emphasised in Hawaiian ECE settings. Park (2015) 

sheds light on the current research because the TPACK model, a theoretical framework created in 

the context of higher education, might not be entirely appropriate to study teachers’ ICT use in the 

kindergarten context in China. In addition to Park (2015), Blackwell et al. (2016) is another 

researcher adopting the TPACK model in the ECE context. With using the TPACK model as a 

framework to understand teachers’ thinking around their ICT use, Blackwell et al. (2016) investigated 

teachers’ decision-making regarding their ICT use. For example, they found participating teachers 

tended to favour early literacy apps, which suggests their understandings of connections between 

ICT affordances and early literacy learning. However, while emphasising the impact of contextual 

factors at the “student-, teacher-, and school-level” (p. 62), Blackwell et al. (2016) failed to provide a 
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clear explanation for how those factors shape teachers’ TPACK and further influence their ICT use. 

Therefore, one aim of the current study is to investigate the connections between teachers’ TPACK 

and a range of contextual factors (with the adoption of the ecological system theory).  

The current study argues that, instead of a framework for facilitating teachers’ pedagogical 

practices, the TPACK model can provide a lens to understand the decision-making process for 

teachers’ ICT use. That is to say, teachers make decisions regarding the use of ICT for pedagogical 

purposes based on their understanding of technology, pedagogy and the content of their teaching. 

How the TPACK model is used in this study is shown in Table 1, with the definitions of each 

knowledge base and corresponding examples.  

However, the TPACK model is not sufficient to explain why there is a mismatch between 

teachers’ perceptions and practices in ICT use in ECE settings, because their perceptions and 

practices are influenced not only by their TPACK but also by the educational and cultural contexts. 

Voogt et al. (2016) noted TPACK is a highly personal form of dynamic and situated knowledge, which 

has been developed by individual teachers through their education background, experience in 

teaching, and interacting with other stakeholders (such as colleagues and principals). In the ECE 

context, Chuang and Ho (2011) reported teachers’ age and years of teaching significantly influence 

their pedagogical knowledge, content knowledge and pedagogical content knowledge, which 

therefore influence teachers’ TPACK. Similarly, Blackwell et al. (2016) noted professional 

development, school support and policy in the macro context all contribute to teachers’ TPACK, 

which further shape their ICT use. Therefore, the ecological system theory (Bronfenbrenner, 1979) 

was adopted to understand the contexts surrounding teachers’ ICT use. 
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Table 1 

Components of TPACK, with definitions and examples 

Knowledge Definitions Example in ECE context 

Content Knowledge The subject matter to teach  Numeracy skill, literacy skills, science, etc. 

Pedagogical 

Knowledge 

Knowledge about the processes and practices of teaching and 

learning, including pedagogical planning, instruction skills, 

classroom management, and assessment and evaluation 

Teachers’ strategies in supporting children to enquire; 

Teachers’ understandings of how to extend children play 

Technological 

Knowledge 

Knowledge about technologies, including the operating skills and 

understanding of their affordance 

Teachers mentioned that they need to learn ICT skills based on 

their teaching goals 

Pedagogical 

Content Knowledge 

Knowledge that deals with the teaching process and the 

transformation of subject matter into teaching 

For example, to support children’s learning of literacy skills, 

teachers could provide picture books for children or engage 

children in reading activities 

Technological 

Content Knowledge 

 

Understanding of technological representation of content 

knowledge without any account to teaching 

For example, teachers’ understanding that some apps can help 

children learn and practice numeracy skills and social skills 

Technological 

Pedagogical 

Knowledge 

Pedagogically sound ways of using technologies with no 

reference towards any specific subject matter 

For example, teachers’ understanding that children’s active 

interaction with ICT can stimulate motivation and engage in 

explorations 

Technological 

Pedagogical 

Content Knowledge 

Knowledge of the complex interplay and interaction among the 

three basic components of knowledge (CK, PK, TK) that a teacher 

possesses when teaching content using appropriate pedagogical 

methods and technologies. 

To guide children’s exploration of the solar system, teachers 

use ICT for online-searching along with children as a co-learner  

Note. Definitions from Mishra and Koehler (2006) and Park (2015). 
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An Ecological Perspective for Investigating Teachers’ ICT Use 

The ecological system theory developed by Bronfenbrenner (1979) was an attempt to 

understand individuals’ developmental processes from infancy to adulthood. It suggests that human 

development is a dynamic process, dependent on continuous interactions between individuals and 

the surrounding environment. This theory emphasises the context, suggesting that human 

development cannot be understood through an exclusive consideration of the individual but must 

also explore the physical, institutional, interpersonal and socio-cultural contexts of the individuals, 

which constitute their ecological environments. In this theory, the environment around an individual 

is regarded as a set of nested structures, including microsystem, mesosystem, exosystem, 

macrosystem and chronosystem. According to Bronfenbrenner (1979), the innermost level is the 

microsystem, which refers to the immediate settings containing the developing individual. The 

microsystem can be human, activities, or contexts that the individual closely and actively makes 

contact with. The mesosystem is a set of “interrelations among two or more settings in which the 

developing person actively participates” (p. 25). An individual’s microsystem and mesosystem are 

highly interrelated. The exosystem is the wider context which contains the individual’s micro- and 

mesosystems and is defined as “one or more settings that do not involve the developing person as 

an active participant, but in which events occur that affect, or are affected by, what happens in the 

setting containing the developing person” (p. 25). The macrosystem includes the overarching pattern 

of micro-, meso- and exosystem characteristics of a given culture, as well as the ideology or belief 

system of a society (including its economic, social, education and legal background). In a later work, 

Bronfenbrenner (1988) noted chronosystem is another dimension completing individuals’ 

ecosystems, which suggests that human development is an ongoing process and time should be 

treated as being as important as the environment for human development. 

The ecological system theory has been widely used in understanding human development, 

but researchers have critiqued some of the studies for their lack of consideration of the power of the 

individual person. Tudge et al. (2009) have pointed out that some researchers only focused on how 
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individuals’ development is shaped by the multi-layered ecosystems. In his original book The Ecology 

of Human Development: Experiments by Nature and Design, Bronfenbrenner had emphasised the 

role of an active person, who can shape (and be shaped by) the environment and react to it. In this 

way, individuals are not influenced by the environment in a one-way direction, but have 

interrelationships with the environment. A student of Bronfenbrenner also used the active role of 

the developing individual as “a fundamental engine of their own development” (Darling, 2007, p. 

214), which shows the power of the active roles of individuals in development. Bronfenbrenner 

(1979) highlighted that what matters for individuals’ behaviour and development is environment, as 

“it is perceived rather than as it may exist in ‘objective’ reality” (p. 4). Later, Bronfenbrenner (1989) 

emphasised the role of individuals’ subjective beliefs and personal characteristics, by explicitly 

stating that the way individuals perceive and interpret their environment influence their 

development and this influence also shape the environment. Therefore, one key point of ecological 

system theory is about the reciprocal relationships between individuals and ecosystems. 

Ecological System Theory with the Teacher at the Centre  

Bronfenbrenner (1979) defined development as “a lasting change in the way in which a 

person perceives and deals with his environment” (p. 3). Harris (2017) argued teachers’ practices 

could be regarded as development, because there is a lasting change happening in terms of their 

teaching and interactions with students. Therefore, although the ecological system theory was 

developed with a focus on children’s development, many researchers had adopted it with an 

emphasis on teachers as the centre for investigation. There are various interpretations and 

applications of Bronfenbrenner’s theory. Some researchers (e.g. Crowell, 2007; Harris, 2017) 

focusing on teachers’ perceptions and practices, have applied this theory to understand the 

particular issues they had investigated. For example, Crowell (2007) proposed the appropriateness 

of studying the institutional, political and social contexts when investigating the daily work lives of 

teachers in order to understand how they experience professional learning. Hoy et al. (2006) noted 

the necessity of taking a range of contextual factors into account when investigating teachers’ 
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knowledge and beliefs, and adopted this model by explaining the “self level” based on 

Bronfenbrenner’s notion of individuals’ subjective psychological beliefs. Harris (2017), consistent 

with Bronfenbrenner’s work, argued that teachers’ practices cannot be investigated in isolation, 

because they involve ongoing interactions with multi-layered environments such as the teaching 

environment and wider contexts such as school districts and the society.  

The use of the ecological system theory has been found in explorations of the use of ICT in 

many educational contexts. Karabulut (2013) adopted this theory to explore factors influencing 

university-level language teachers’ ICT use and highlighted its usefulness in developing holistic 

understandings of the ecosystem embedding teachers’ ICT use. In a study investigating pre-service 

teachers’ ICT competencies in a university in China, Xiong (2015) reported that pre-service teachers’ 

ability for using ICT in teaching is dependent upon the collaboration between a range of roles, such 

as course coordinators, lecturers and faculty leaders. Most researchers from the above-mentioned 

studies have proposed a nested structure of contexts when investigating the factors influencing 

teachers’ perceptions of, and practices about, ICT use. However, some of them tended to merely 

focus on how teachers’ ICT use was shaped by the contextual factors, ignoring the bidirectional 

connections between teachers and those factors as well as the complex interrelationships between 

different ecosystems. More importantly, drawing on Bronfenbrenner’s (1989) argument about the 

individual’s subjective beliefs and personal characteristics, Shelton (2018) noted that contexts are 

not experienced in the same way by all teachers because they interpreted them in relation to other 

contexts as well as their personal beliefs about ICT use. In line with Shelton (2018), this study 

believes teachers play an active role in interpreting complicated ecosystems, and their use of ICT is 

not only shaped by the ecosystems but by teachers who are also able to respond to and re-shape 

these ecosystems.  

The ecological system theory has already been used in research on the topic of teachers’ ICT 

use in ECE contexts. In Australia, Hatzigianni and Kalaitzidis (2018) adopted this theory to investigate 

teachers’ attitudes to the use of touchscreen technologies by children under three years of age 
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through survey, interview and focus group. In Europe, Fotakopoulou et al. (2020) conducted a cross-

cultural exploration of teachers’ attitudes and experiences related to touchscreen technologies. 

They surveyed 273 ECE teachers from England, Norway and Greece using an online questionnaire 

based on Bronfenbrenner’s ecological system theory. Both studies adapted the theory and used it in 

their own ways. Hatzigianni and Kalaitzidis (2018) focused on two ecosystems (micro and meso), 

indicating those two are directly connected with children and teachers. However, the elements 

within the two systems, for example the teacher-child relationship, or the family-kindergarten 

partnership, could not be understood without considering the broader social and cultural contexts. 

Fotakopoulou et al. (2020) defined microsystem as demographics and personal characteristics of the 

participants and mesosystem as educators’ digital skills and beliefs around digital technology. A 

limitation of this study is that the survey did not explore macrosystem or exosystem factors (such as 

regulations and policies) for each country. In this way, how the exosystem and macrosystem 

interacted with each other and in what ways they shaped (and were shaped) by teachers’ 

microsystem was not addressed. Given those adaptations, both studies made limited theoretical 

contributions, because a valid test of ecological system theory “can only be one that is actually 

based on the theory’s main tenets” (Rosa & Tudge, 2013, p. 256). Although they demonstrated the 

use of Bronfenbrenner’s theory, they treated the theory as simply dealing with contextual 

influences, without offering clear explanations of different levels of the ecosystems or considering 

the interplay between teachers and ecosystems. 

The Appropriateness of Ecological System Theory and its Application in the Study 

Ecological system theory was selected for the study because this perspective corresponds to 

the aims of the research. Ecological system theory includes individuals’ subjective beliefs, 

behaviours, and the factors affecting them (Bronfenbrenner, 1979; 1988). This study aims to 

understand kindergarten teachers’ perceptions and practices related to ICT use, as well as the 

factors influencing these perceptions and practices. Additionally, ecological system theory could 

provide a lens to gain a holistic understanding of the complicated explanations behind kindergarten 
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teachers’ use of ICT. This study also examined the suitability of ecological system theory in 

investigating the multiple influences on some kindergarten teachers’ use of ICT by including more 

aspects of Bronfenbrenner’s theory (such as contextual influences, multiple-layered ecosystems, and 

the interplay between teachers and ecosystems). However, concerns emerged in two aspects: first, 

not all elements in kindergarten teachers’ multiple-layered ecosystems can be accessed, such as 

children’s ICT use at home (exosystem). Secondly, the suitability of ecological system theory, a 

“Western” theory, has not been examined in China’s kindergarten context when the study was 

proposed. Although the interplay between teachers and wider contexts may not always be evident, I 

had been keeping an open mind for any reciprocal relationships that might emerge from the data. 

By analysing the interplay between kindergarten teachers and their multiple-layered ecosystems, 

the research questions could be addressed in a meaningful way. 

In the current study, the ecological system theory was used to explore how teachers use ICT 

in kindergartens in China and what influences their perceptions and practices. Kindergarten 

teachers’ ICT use was analysed based on their perceptions of ICT, their surrounding multiple-layered 

ecosystems, and the reciprocal relationships between teachers and various factors within their 

ecosystems. In this study, teachers’ microsystem includes their families, classrooms (such as 

children, physical settings), and kindergartens (such as colleagues and the kindergarten timetable); 

mesosystem includes peer meetings, mentoring sessions, and professional collaborations. Teachers’ 

exosystem in this study includes social institutions at a local level (such as the local education 

bureau); therefore documents regarding the use of ICT at the local level were reviewed in this study. 

Furthermore, the macrosystem in the study includes social norms and cultural values in China’s 

society, as well as the public policies in the ECE context in China. The chronosystem includes the 

change (or development) of ICT devices in kindergartens, recent policies published by the local 

educational bureau, and the change of educational beliefs that encouraged by national documents 

and policies. 
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In acknowledging the complexity of influences on kindergarten teachers’ use of ICT, I used 

the ecological perspective to explore the intricate interplay between teachers and these factors. In 

the kindergartens, teachers decide how to use ICT based on their perceptions as well as the ongoing 

interactions with ecosystems. In this study, it is believed that kindergarten teachers construct their 

own perceptions and practices through interaction with different factors of their ecosystems. The 

kindergarten teachers’ ecosystems reflect the different contexts surrounding them; as these 

contexts differ, their perceptions and practices differ as well. Even if two teachers have a quite 

similar context, they may have different practices, because their subjective experiences and 

perceptions also have important roles to play. Therefore, the ecological system theory supports an 

in-depth investigation into how individual kindergarten teachers use ICT and what influences their 

perceptions and practices.   

Combining TPACK Model and the Ecological System Theory 

To develop understandings of teachers’ perceptions and practices about the use of ICT in 

kindergartens, it is necessary to investigate the complexities existing in the relationships between 

perceptions and practices, and the influence of contexts. The review of relevant literature 

demonstrates how teachers’ understandings of pedagogy, content and the affordances of ICT 

interact to shape their ICT use. The study also used the TPACK model as an analytical framework to 

understand the complexity in both teachers’ perceptions of ICT use and the reasons behind their 

practices. Through reading literature on ECE pedagogy and the use of ICT, it is found that how 

teachers understand pedagogy, content and technologies is highly contextualised. Furthermore, the 

contextual factors that influence teachers’ ICT use could be regarded as an ecology. Using the 

ecological system theory, an in-depth understanding of how teachers’ ICT-related perceptions and 

practices are shaped by context could be gained based on the analysis of inter-relationships of 

contextual factors. As the ecological system theory also emphasises the reciprocal relationships 

between individuals and contexts, and between the multi-layered ecosystems, this study can offer a 

new perspective on teachers’ ICT use in kindergartens in China by identifying any interactions 
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between the multiple systems, thus adding to theoretical knowledge of ICT in this context. The 

combination of the TPACK model and the ecological system theory is shown in Figure 2. 

 

Figure 2. The combination of the TPACK model and the ecological system theory 

The current study may be the first to combine the ecological system theory and the TPACK 

model in exploring teachers’ use of ICT in ECE in China. As noted earlier, there are some concerns 

relating to the adoption of the two individual frameworks. The main concern is about the 

appropriateness of using “Western” theories to conduct research in the ECE context in China. 

Therefore, it is important to define key concepts relevant to the research (these have been 

discussed on page 57 and 62). Both the ecological system theory and the TPACK model contributed 

to the methodological choice for the study; this is discussed in the next chapter. 
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Chapter Four: Methodology 

Based on the rationale and the research gaps discussed in the previous chapter, the purpose 

of this study is to investigate ECE teachers’ use of ICT in three kindergartens in Nanjing, China. 

Kindergarten teachers are gatekeepers who decide whether, and how to use ICT. It is therefore 

important to hear their voices and understand their perceptions and practices related to ICT use. 

This chapter explains the research design and is presented in seven sections: 

1. Justification for the selection of an interpretive paradigm and qualitative case study 

approach; 

2. A description of the sampling method, research setting and participants; 

3. The rationale for each of the methods and procedures used in the study; 

4. Data analysis methods and procedures; 

5. Trustworthiness; 

6. The researcher’s reflections on a qualitative case study and the languages used in 

the research; 

7. Ethical considerations. 

Research Design 

According to Creswell (2007), the research design process starts from philosophical ideas 

held by the researchers. Lincoln et al. (2017) indicated that those ideas contribute to a philosophical 

foundation, called a research paradigm, which shapes the entire research process. In this section, I 

will discuss the theoretical stance of the study and how this led to a qualitative case study research 

design. 

Theoretical Stance of the Research 

Lincoln et al. (2017) noted that a research paradigm represents a worldview that defines the 

nature of the “world”, for example, what is the nature of reality and how can it be known? The 

current study was based on interpretivism, which holds that each individual constructs meanings 

and his/her experience through social interaction (Denzin & Lincoln, 2005). This is because of my 
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personal experience related to this research study. While I was working in the kindergarten and 

using tablets with children, I found the use of ICT could benefit children in their early literacy and 

numeracy skills; however, the beneficial effect was not perceived by my colleagues and therefore 

they did not hold the same positive attitudes as I did. At the beginning, I believed I was “right” and 

tried to persuade my colleagues to use the educational applications that I used. Until I read a large 

amount of relevant research articles and began to reflect on my understanding of the research 

paradigms during the doctoral study, I started to realise that individual teachers gain understandings 

of and construct meanings about the usefulness of ICT through our different personal experiences. 

These might include different children in the classroom, different outcomes of the uses of ICT, or 

different expectations of ICT use. Lincoln and Guba (2013) noted “reality” and “fact” are relative 

concepts because they are “semiotic signs” (p. 54) which are relative to individuals who have 

“particular sense-making, constructions, or meanings” (p. 46). The above example shows that 

multiple realities existed in terms of the usefulness of ICT, however both of the teachers and I were 

“right” because we perceived the “realities” (i.e. usefulness of ICT) based on individual 

constructions, which were subject to a variety of factors. As the study aims to investigate teachers’ 

ICT-related perceptions and practices, and influencing factors, this study followed what Lincoln et al. 

(2017) suggested: realities could be apprehended in the form of multiple, intangible mental 

constructions, socially and experientially based, and dependent on the individual person or groups 

holding the constructions. Based on the interpretive paradigm, this study believes there is no 

absolute “reality” of teachers’ ICT-related perceptions and practices as they construct the meaning 

of ICT based on individuals’ experiences and subjective interpretations. 

As Crotty (1998) noted the interpretive approach looks for culturally derived and historically 

situated interpretations of the social life-world. This approach is appropriate for the current study, 

which believes teachers develop understandings of the use of ICT, and use it in practice, based on 

their experiences that are socially, culturally and historically contextualised. Some research reviewed 

in Chapter Two has demonstrated that how teachers use ICT and how they perceive the use of it in 
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ECE context are contextually situated and should be interpreted through taking the social and 

cultural contexts into consideration. Findings of those studies also show how teachers’ use of ICT has 

changed over recent decades. Therefore, as a researcher, I needed to address the research 

questions by trying to interpret and explain the subjective ways in which individuals have made 

sense of their experiences, in what ways they have constructed their own realities of a 

phenomenon, and how they have ascribed meanings to their experience (Merriam, 2009). Lincoln 

and Guba (1985) concluded that the interpretive paradigm engages both the hows and whats of 

social realities in a particular situation. This theoretical stance could help to address the research 

questions related to teachers’ perceptions of ICT (what) and practices about ICT (how) along with 

investigating influencing factors (situation). Therefore, the interpretive paradigm corresponded with 

the research purpose and offered a lens to understand the various meanings that kindergarten 

teachers’ attribute to ICT use. 

To address the research questions, I needed to make sense of the meanings that 

participants have ascribed to their ICT-related experience. However, my interpretations cannot 

represent “foundational realities” (Lincoln & Guba, 2013, p. 51) of participants because the 

constructions are the creations of the interaction between the researcher and participants and the 

findings are new understandings of the world on the part of them. Therefore, throughout the inquiry 

process, I co-constructed meanings with participants, which meant my subjective interpretations 

could not be ignored. To ensure my interpretations and the findings of the study can represent 

participants’ perspectives, I used quotes and themes in words of those teachers when I discussed 

the findings, as shown in the following chapters.  

Adopting an interpretive paradigm is consistent with the ecological system theory and the 

TPACK model that underpinned the current study, as both theories have a similar theoretical stance 

with interpretivism. In the views related to the TPACK model, teacher knowledge is defined as “the 

whole of the knowledge and insights that underly teachers’ actions in practice” (Verloop et al., 2001, 

p. 446). Therefore, it is not only about theoretical (or “objective”) knowledge, but also knowledge 
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constructed through day-to-day teaching experiences. As a set of various knowledge bases 

(technological knowledge, pedagogical knowledge and content knowledge), teachers’ TPACK is a 

highly personal form of dynamic and situated knowledge (Voogt et al., 2016). This study adopted the 

TPACK model to investigate the reasons behind teachers’ ICT-related perceptions and practices. The 

study also believes teachers construct TPACK based on their subjective experiences and that such 

constructions shape how they ascribe meanings to ICT (perceptions) and how they make decisions 

based on the meanings (practice). With the interpretive research paradigm, I could construct my 

subjective interpretation of teachers’ TPACK, to address the research questions. 

Furthermore, based on the ecological system theory, this study believes that teachers 

interact with their dynamic ecosystems in markedly different ways, and their subjective perceptions 

of ICT are shaped by their experiences and contexts surrounding them. Therefore, there can be no 

single truth of how kindergarten teachers use and perceive ICT; those multiple realities are 

constructed by their subjective interpretations and experiences. Furthermore, while Bronfenbrenner 

noted that environment is important for individuals, he also highlighted the role of an active person. 

He pointed out the environment is perceived and could be changed by individuals rather than 

existing in an “objective” reality (p. 4). In his original book, Bronfenbrenner (1979) also explained the 

research methodology for studies drawing on the ecological system theory. He argued that 

individuals’ “evolving construction of reality cannot be observed directly; it can only be inferred from 

patterns of activity as these are expressed in both verbal and non-verbal behaviour, particularly in 

the activities, roles, and relations in which the person engages” (p. 11). This argument aligns with 

the interpretive paradigm which believes individuals’ construction of reality (meanings) could only 

be interpreted by researchers. Additionally, the works by Bronfenbrenner (1979) also offered some 

methodological insights into how to gain deep understandings of teachers’ use of ICT. To investigate 

how teachers perceive the use of ICT in ECE settings and how they use it in practice, their verbal and 

non-verbal behaviour, particularly when they use ICT in classrooms, are equally important. 

Bronfenbrenner argued individual’s construction of realities can only be inferred from patterns of 
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their verbal words or non-verbal behaviour. As the later sections will show, this argument also 

shaped how I collected and analysed data. 

A Qualitative Case Study  

Qualitative studies aim to explain the meaning of a social phenomenon with “a detailed 

account of what goes on in the setting being investigated” (Bryman, 2012, p. 401). In this study, 

drawing on an interpretive paradigm, the qualitative methodology was adopted to investigate 

kindergarten teachers’ various perceptions and practices regarding ICT use. As Merriam and Tisdell 

(2015) noted, qualitative researchers are interested in investigating how people interpret their 

experiences, how they construct their worlds, and ascribe meanings to their experiences. The 

adoption of qualitative methodology maintains consistency with the research objectives that guide 

this investigation. The open-ended nature of qualitative methodology enables the researcher to 

explore participants’ subjective perceptions, experiences, meanings in detail and depth, and to 

produce thick descriptions of the contexts (Creswell, 2007). Denzin and Lincoln (2005) explained that 

qualitative researchers believe that knowledge (or meanings) cannot be discovered, but rather are 

constructed. Therefore, the qualitative methodology was adopted for the research purposes.  

Previous studies on kindergarten teachers’ ICT use had also influenced my methodological 

decision. Researchers (e.g. Dong, 2014; Sargent, 2017) had suggested using a qualitative 

methodology to investigate kindergarten teachers’ use of ICT because it enables researchers to: (1) 

look closely at their practices; (2) explore the reasons for their perceptions and practices; and (3) 

take into account the contexts. In order to gain understandings of teachers’ ICT-related perceptions 

and practices, which are constructed by teachers but could not be “investigated” by me, I needed to 

look for the patterns of their verbal and non-verbal behaviour to construct my own interpretations. 

With the adoption of a qualitative methodology, I could get close to the context where they have 

constructed meanings and gained experiences. Additionally, considering there has been only one 

research study using a qualitative approach to investigate ICT use in China kindergartens (Dong, 

2014), this study aims to contribute to the literature by adopting a qualitative methodology.  
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This study adopted a qualitative approach within an interpretive paradigm, despite some 

critiques around it. Qualitative research had been considered as “subjective” and lacking 

reproducibility and generalisability (Bryman, 2012). It has been widely agreed that an individual 

qualitative researcher is the primary instrument of his/her data collection (Creswell, 2014; Merriam 

& Tisdell, 2015) and therefore the researcher’s subjectivity and bias should not be ignored. In this 

study, I adopted an interpretive paradigm to co-construct meaning with teachers; this meant my 

subjectivity is vital to the study’s findings. Researchers also noted that researchers’ subjectivities can 

be regarded as virtuous, because “it is the basis of researchers’ making a distinctive contribution, 

one that results from the unique configuration of their personal qualities joined to the data they 

have collected” (Peshkin, 1985, as cited in Peshkin, 1988, p. 18). 

Furthermore, the lack of reproducibility and generalisability is not an issue for this study, 

because interpretivism believes knowledge is relative to time and place (Patton, 2015). As each 

kindergarten teacher’s use of ICT is complex and contextualised, this study aims to investigate this 

specific issue in depth by focusing on the practices of a small group of teachers in one city in China. 

While acknowledging the multiple realities of teachers’ perceptions of ICT and practices regarding 

ICT use, this study does not aim at seeking for reproducible or generalisable findings of the research 

topic but adding more understanding into the current knowledge of kindergarten teachers’ ICT use. 

Therefore, the knowledge produced by this study would be detailed and contextualised, rather than 

generalisable or reproducible knowledge. In this study, I provided rich descriptions of pariticipants’ 

perspectives and the kindergarten settings to show how the “knowledge” produced by the study is 

relative to the contexts. 

To investigate teachers’ ICT-related perceptions and practices by focusing on the practices of 

a small group of teachers, a case study approach was selected for the research. According to 

Creswell (2007), case study is a strategy to explore in depth a programme, activity, process, or one 

or more individuals. It focuses on a particular phenomenon and lets researchers explore it in-depth 

(Merriam, 1998). Therefore, this approach corresponds to the aim of this research. Moreover, this 
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approach plays a significant role in answering how and why questions, rather than merely what 

questions. In this study, how kindergarten teachers perceive/use ICT and the reasons why they 

perceive and use ICT in this way are the focus of the investigation. The conceptual framework also 

justifies the choice of research design. The case study is holistic, which means the interrelationship 

between the phenomenon and its contexts should be included in the investigation (Stake, 2006). The 

ecological system theory suggests that it is impossible to understand teachers’ perceptions and 

practices without considering the environment. Therefore, the case study approach was chosen to 

let the researcher explore teachers’ perceptions and practices regarding ICT, through detailed and 

intensive analysis of the situation and its contexts (Bryman, 2012). 

According to Merriam (1998), the major feature of case study research is how to define the 

case. There are diverse clarifications in relation to a case; for example, Stake (2006) noted a case “is 

a noun, a thing, an entity” (p. 39) and Merriam (2002) indicated a case refers to “an intensive 

description and analysis of a phenomenon or social unit such as an individual, group, institution, or 

community” (p. 8). The definitions researchers have provided are relative to their understandings of 

case study research. For example, Stake (2006) highlighted that a case should be an entity rather 

than functioning (such as teaching and managing) because she believed case study is a choice of 

what is to be studied rather than a methodological approach. This study aligns with the other 

understanding of case study research: that it is a comprehensive research strategy (see Creswell, 

2007; Merriam, 1998; Yin, 2003). Therefore, I followed Merriam’s definition of the case; in this 

study, the case was bounded in time, activity and place (Creswell, 2014; Merriam, 1998) – a specific 

group of teachers who use ICT in a small number of kindergartens in one city during the time of the 

investigation. As my research focuses on understanding the phenomenon of teachers’ ICT use rather 

not comparing their use among different settings, I considered the selected kindergartens as an 

integrated case rather than three cases. 

According to Yin (2009), a case study can include a series of embedded units of analysis. 

Researchers have pointed out that the unit of analysis is not the topic of inquiry (Merriam & Tisdell, 
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2015), but what is to be analysed (Baxter & Jack, 2008). From an ecological perspective, the 

individual teacher’s perception and practice of ICT and their ecosystem are unique and complex. The 

TPACK model believes individual teachers construct their own knowledge bases through teaching 

experience. Based on the conceptual framework of the study, each participant’s perception and 

practice were analysed in relation to her own experience and context (such as personal interest and 

life). Therefore, each kindergarten teacher was considered an embedded unit of analysis, in order to 

gain in-depth understandings of each of the individual teachers’ unique and complex environment 

while investigating their perceptions and practices. To achieve this goal, the case study approach 

requires multiple data collection methods, as the multiple sources of information could contribute 

to a thick description of the case and triangulation of it (Creswell, 2007). In this study, individual 

interviews, classroom observations, document analysis and field notes were used. The next section 

discusses the research settings and participants, followed by a detailed discussion of the justification 

and adoption of data collecting methods. 

Research Settings and Participants 

Chapter Two has discussed that kindergarten teachers’ use of ICT and their perceptions of it 

may vary in different settings and cultures, and the ecological contexts within these. Researchers 

(such as Lindfors, 1999; Wellington, 2015) suggested it is important that inquirers conduct research 

in the contexts they understand. Realising that the understanding of the contexts may help me 

better interpret participants’ perceptions and experiences, I chose to conduct research in the city 

where I had lived for a long time – Nanjing, China. Furthermore, as the capital city of Jiangsu 

Province (an economically advanced province with well-developed educational resources), Nanjing 

has been a pioneer in launching ICT-supported education reform (MoE, 2012c) and the government 

of Jiangsu requires each kindergarten to have computer rooms and multimedia rooms (Jiangsu 

Provincial Department of Education, 2011). Nanjing, therefore, is an appropriate site for me to 

collect data. The following section discusses how the research sites were selected, how permissions 
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were gained from kindergarten principals and teachers, and how the researcher-participant 

relationship was negotiated during the data collection period. 

Sampling and Selection 

Patton (2015) suggested qualitative researchers adopt purposeful sampling to select 

information-rich cases to learn about the issues of the research focus. After reviewing ICT-related 

information (such as photos of children using ICT devices) shared on websites of kindergartens that I 

could approach, this study purposefully selected kindergartens that have a range of ICT devices in 

order to gather relevant data for answering the research questions. These ICT devices could include, 

but were not limited to, computers, tablet computers, software/applications, smartphones, 

digital/video camera, projectors, interactive whiteboards, the internet, and so on. In addition to this 

criterion, I also considered the type of kindergartens’ funding sources when I approached 

kindergartens, because I aimed to maximise the differences between kindergarten settings to 

disclose the diversity of teachers’ ICT use in the context of ECE in Nanjing (Creswell, 2007). This is 

because Feng (2017) noted kindergartens with different funding sources often provide different 

services in terms of quality, daily activities, etc. Therefore, I planned to recruit one public and one 

private kindergarten to gain in-depth understandings of the use of ICT by interacting with teachers 

from diverse kindergarten settings. However, due to some issues regarding accessing kindergartens, 

I changed the plan and recruited three public kindergartens for the research. Explanations for this 

action will be provided in following paragraphs.  

Cohen et al. (2007) indicated that there are no clear criteria to determine the sample size in 

qualitative research, since the sample size is generally dependent on the research purpose. The 

sample size of this study was small because: (1) it aims to gain detailed information of a particular 

case, rather than generalisable knowledge; (2) the ecological perspective adopted in the study 

highlights the uniqueness and complexity of individual teacher’s use of ICT. A small sample size 

(fifteen kindergarten teachers recruited from three kindergartens) could assure me of investigating 
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their perceptions and practices in-depth, while ensuring the manageability. Criteria for the 

purposeful selection of the participants were as follows:  

Firstly, the teachers should have a minimum of one year in using a range of ICT in teaching. 

This decision was based on the assumption that teachers with more than one year of experience can 

provide more valuable data regarding ICT use experience than novice teachers. Secondly, teachers 

were selected for their range of educational backgrounds, teaching experiences and qualifications, 

to gain diverse perspectives about the case (Creswell, 2007). These diverse perspectives could 

contribute to a rich and holistic account of a phenomenon, as Merriam (1998) suggested. 

Furthermore, a small sample size enabled me to build and manage relationships with participants 

easily. This process is discussed next. 

Establishing and Negotiating Research Relationships 

The relationships established between the researcher and researched is a vitally important 

aspect of qualitative studies, as the researcher could not avoid influencing the participants nor being 

influenced by them. It is particularly reasonable in this qualitative study to include the interpretive 

nature of reporting and the reciprocity in the co-construction of the knowledge (Creswell, 2007). As 

suggested by Wellington (2015), how a researcher initiates and negotiates those relationships can be 

considered as an important phase of research. The following paragraphs explain how the research 

relationships were negotiated in the study, instead of simply reporting “how the access to the 

settings was gained”.  

The recruitment process began in Nanjing at the end of August 2018, after my ethics 

application was approved by the University of Auckland Human Participants Ethics Committee. At 

the beginning of participant recruiting stage, I searched the telephone numbers of possible 

kindergartens online (email addresses are not posted on the kindergarten websites) and made 

phone calls. Those who answered the phone told me they would forward my request to the 

principals, but I received no call backs from them. Since “visiting someone in person” means showing 

respect in Chinese culture, I tried to visit possible kindergartens in person; I left a Letter for 
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Principals (see Appendix A, with a Chinese version) at the receptions that contained basic 

information of my research (and my personal contact information) at the receptions, but again I 

could not make connection with the principals. Realising that I needed an introduction and a 

relationship of trust to conduct the research, I decided to use the guided sampling strategy to 

approach possible kindergartens (Wellington, 2015). This sampling technique involves inviting a 

knowledgeable expert to guide the researcher to settings, and, to help the researcher gain access to 

the settings. Using this sampling strategy, I turned to a lecturer in the university where I studied for 

the Master degree for help, assuming that he might be a knowledgeable “expert” for me to select 

and access the research sites.  

Inviting a knowledgeable expert to guide the researcher to settings had been reported by 

many researchers in China (Y. Guo, 2015; Y. Yang, 2013; J. Zhou, 2013). Y. Yang (2013) noted that, in 

China, kindergarten principals and teachers may not want to be involved in a study by a researcher 

they do not know, and a person who has connections with kindergartens could introduce the 

researcher to the settings. The lecturer introduced me to a teacher-researcher who works at an 

organisation called the Research Centre for Teaching in Nanjing. As the teacher-researcher’s job 

included supervising kindergarten teachers' teaching and providing training, he knew many 

kindergarten principals in Nanjing. During the entry stage, the teacher-researcher helped me to 

access three kindergartens by introducing me to the kindergarten principals through phone calls. 

Two principals expressed their willingness to participate in my study, while one principal said that 

she needed to give further consideration to the participation. In the end, the third stopped 

responding to my messages. There might have been a power relationship between the teacher-

researcher and the principals/teachers, as the teacher-researcher’s work involves supervising and 

evaluating kindergarten teachers’ works.  

Because of the power relationship, I was worried that the participants were being “forced” 

to take part in the research and therefore they were not participating voluntarily. I reported this 

concern to my thesis supervisors. They suggested that I think about other methods (without the help 
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of the teacher-researcher) to approach the third kindergarten. I thought of another lecturer in my 

previous university, whose wife had worked as a teacher in the kindergarten attached to the 

university. I invited her to assist with my access, and she gave me the phone number of the 

kindergarten principal and promised me she would introduce me to the principal. Then, I sent the 

principal the background information of my research through WeChat (a Chinese messaging app), 

and the principal expressed her interest in participating in my research. The recruitment of the third 

kindergarten had not been planned when the research was proposed; however this change was 

reasonable due to the issue I discussed in the previous paragraph. Additionally, this change would 

not affect the quality of data because the three kindergartens had different funding resources and 

this could contribute to the diversity of data.  

I then visited the three principals to discuss the details of my study and how to conduct the 

research. During the initial visits, I brought printed Participant Information Sheets (PIS) and Consent 

Forms (CF) for the principals (see Appendix B – E, Chinese versions are also attached), and explained 

the details about the research purposes and data collection methods before they signed the CFs. 

After I explained the selection criteria, the principals told me they would introduce me to the 

teachers who met the criteria. I assured the potential participating teachers that my research did not 

include any evaluation, and that their participation was entirely voluntary. No teacher declined my 

invitation. In the end, in the first two kindergartens, I recruited six participants from each site; for 

the third kindergarten, I recruited three participants because the principals told me that they could 

only select three teachers for me. However, as the later chapters will demonstrate, some teachers 

often did what they were told by the principals. This issue led to ethical considerations which will be 

discussed at the end of this chapter. 

After obtaining consent from both principals and teachers, I discussed with them how to 

inform children’s parents of this research. Although my research did not include any children as 

participants, it is respectful to inform the parents and the children of my role as a researcher 

because they may feel strange after seeing me in the classrooms. Instead of distributing the Letter 
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for Children’s Parents (Appendix F, Chinese versions are also attached) that I prepared, all of the 

principals suggested that the participating teachers could help me to introduce the nature of my 

research when the parents pick up their children. When the teachers introduced me to the children, 

some of them asked me whether I am a new teacher in their class. The time was also the beginning 

of some student teachers’ practicum, therefore the children were not surprised by strangers in the 

classrooms. To answer their questions and inform them of my researcher role, I explained that I am 

a researcher wanting to learn from them and their teachers to become a teacher in the future. 

Furthermore, some parents asked me questions after listening to the teachers’ explanation, such as 

why I chose Nanjing to “do the experiment”. I explained that my research mainly uses interviews and 

observations and does not include any “experiment”. After I explained that the research did not 

focus on children and would not influence the teachers’ normal teaching, none of the children’s 

parents resisted my role as a researcher.  

This section has explained how I gained access to the three kindergartens. Although my 

proposed research plan was to invite one public and one private kindergarten to the inquiry, I 

changed the plan because of the issues I reported in this section. As a result, I invited three 

kindergartens with different funding resources for the research. This means this research still 

maximised the differences between kindergarten settings. The next section explains how the 

relationships were negotiated.  

The Three Kindergartens 

The kindergartens that participated in the research were located in different districts in 

Nanjing, China. Different districts mean the three kindergartens are managed by different education 

authorities, although they were all under the municipal education bureau. All the three 

kindergartens are public kindergartens, but the funding resources of these kindergartens varied 

from government-funding to self-funding. Table 2 includes the profile of the three kindergartens (all 

names in the study are pseudonyms). Class size of the participants’ classes were similar, ranging 

between 32 to 34 children. 
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Table 2  

Participating Kindergartens 

 River Kindergarten Lake Kindergarten Stream Kindergarten 

Location District J District X District G 

Funding Resource The Government The University Self-financed  

Level or Category Provincial Exemplary 

Kindergarten 

Provincial Quality 

Kindergarten 

Provincial Exemplary 

Kindergarten 

Special Learning 

Programme 

ICT-related programme Science education “Festival-based” curriculum 

Number of 

Registered Children 

370  500  260  

Note. In China, kindergartens are reviewed and evaluated by the local education bureau every year. 

The evaluation result determines their level. There are four levels of kindergartens in Nanjing (high 

to low): Provincial Exemplary Kindergarten, Provincial Quality Kindergarten, Municipal Quality 

Kindergarten and normal kindergartens. 

River Kindergarten. The river kindergarten is a public kindergarten located in an old public 

housing zone in District J. It was established in the year 1986 and received funds from the 

government. In terms of the lower grade (for children between 3 and 4 years old) and middle grade 

(for children between 4 and 5 years old), there were four classes for each grade; for the upper grade 

(for children between 5 and 6 years old), there were three classes. As a result, this kindergarten had 

twelve classes in total. The number of children was 370, which means the average number of 

children in each class was 30.8. River Kindergarten had 45 teachers, all of them qualified (three-year 

Diploma in ECE or higher degrees) and 50% had a bachelor’s degree. Generally speaking, two to 

three teachers were responsible for one class. A timetable of daily routines is presented in Table 3. 

River Kindergarten was the first kindergarten that agreed to participate in the research. 

During the first meeting with the principals, they said I was welcome to conduct ICT-related 

research, as their kindergarten is specialised in ICT-supported teaching. They told me that the 

kindergarten had specialised in an ICT-supported programme since the 1990s and had received 
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awards for this learning programme many times by the Municipal Education Bureau. In recent 

decades, River Kindergarten has conducted many research projects on implementing ICT for 

teaching and learning.  

However, during the first meeting, the principals also expressed their concerns that my 

research may reveal the “drawbacks” of the ICT implementation in this kindergarten. It seemed that 

they were concerned that my findings regarding how they use ICT might not align with what they 

showed to the public (such as children’s parents, the teacher-researcher and the local education 

bureau). I reassured them by explaining the exploratory nature of my research and emphasised that 

I would not make judgements about their ICT use. I noted I would maintain the confidentiality as the 

PIS and CF described.  

Table 3  

Timetable of River Kindergarten 

Time Activities 

7 : 50 – 8 : 10 Morning reception 

8 : 10 – 8 : 40 Outdoor physical activity 

8 : 40 – 8 : 55 Morning tea, small learning centres 

8 : 55 – 9 : 10 Morning exercise 

9 : 10 – 10 : 00 Small learning centres 

10 : 00 – 11 : 00 Play activity 

11 : 00 – 11 : 40 Tidy up, lunch 

11 : 40 – 12 : 00 Taking a walk 

12 : 00 – 14 : 30 Nap 

14 : 30 – 14 : 45 Getting up, tidy up, drinking water 

14 : 45 – 15 : 15 Afternoon tea, “free” activity 

15 : 15 – 15 : 45 Outdoor activity 

15 : 45 – 16 : 50 Small learning centres, or individual function rooms 

16 : 50 – 17 : 00 Pick up time 

 

Lake Kindergarten. The Lake Kindergarten is attached to a national-level university, from 

which it receives funding. Both the university and kindergarten are located in an old public housing 

zone in District X. The kindergarten was established in 1952. There are four grades in the 
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kindergarten, the nursery grade, the lower grade, the middle grade and the upper grade. Each grade 

had four classes; hence, the kindergarten has 16 classes in total. The number of children in the 

kindergarten was about 500. As it is attached to a university, parents of the children who enrolled in 

the kindergarten generally worked as lecturers or professors in the university. The kindergarten has 

53 teachers and 80% of them have a Bachelor Degree in ECE. Each class was taught by two teachers. 

A timetable of daily routines is presented in Table 4. 

As the university is specialised in technology and engineering, Lake Kindergarten paid more 

attention to science education. The teaching philosophy encouraged in this kindergarten is “learning 

by doing”. It was awarded “high-quality kindergartens in Jiangsu” in recent years. During our first 

meeting, the principal also expressed her concern that although ICT use is a daily teaching method in 

this kindergarten, they do not have as many ICT devices as other kindergartens. I emphasised that 

my research only focuses on teachers’ perceptions and how they used ICT in that way, rather than 

aiming to critique the frequency of ICT use. 

Table 4  

Timetable of Lake Kindergarten 

Time Activities for middle/upper grade  Time Activities for lower grade classes 

7 : 45 – 8 : 10 Morning activity 7 : 45 – 8 : 10 Morning activity 

8 : 10 – 8 : 50 Outdoor exercise 8 : 10 – 8 : 50 Small learning centres, morning tea 

8 : 50 – 9 : 05 Morning tea, tidying up 8 : 50 – 9 : 30 Outdoor exercise 

9 : 05 – 9 : 35 Big group activity 9 : 30 – 9 : 50 Big group activity 

9 : 35 – 10 : 20 Individual function room 9 : 50 – 10 : 15 Outdoor activity 

10 : 20 – 10 : 55 Outdoor activity 10 : 15 – 10 : 50 Individual function room 

10 : 55 – 11 : 05 Pre-lunch activity (preparation) 10 : 50 – 11 : 00 Pre-lunch activity (preparation) 

11 : 05 – 11 : 35 Lunch 11 : 00 – 11 : 35 Lunch 

11 : 35 – 12 : 00 Taking a walk 11 : 35 – 12 : 00 Taking a walk 

12 : 00 – 14 : 30 Nap 12 : 00 – 14 : 30 Nap 

14 : 30 – 15 : 15 Getting up, afternoon tea 14 : 30 – 15 : 20 Getting up, afternoon tea 

15 : 15 – 15 : 50 Outdoor activity 15 : 20 – 15 : 50 Outdoor activity 

15 : 50 – 16 : 30 Group/Small learning centres 15 : 50 – 16 : 30 Small learning centres 

16 : 30 – 17 : 30 Pick up time 16 : 30 – 17 : 30 Pick up time 
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Stream Kindergarten. The Stream Kindergarten is a public kindergarten located at a new 

public housing zone in the district G, therefore it is a new kindergarten compared to the other two. It 

was established in 2000 by a government institution, and became responsible for its own profit and 

loss in 2013. During the data collection period, Stream Kindergarten had eight classes and 260 

children; generally speaking, there were 32 children in each class. The total number of teachers and 

other staff was 42; 92% of the teachers had a three-year diploma in ECE or higher degree. Two 

teachers shared the responsibility for one class. A timetable of daily routines is presented in Table 5. 

Stream Kindergarten had many play-based activities and the programme conducted in the 

kindergarten was called “festival-themes learning programme”, which means teaching and play 

activities were planned based on different festival themes throughout the school year. For example, 

the Friends Festival and the Middle Autumn Festival were “celebrated” during the data collection 

period; teachers designed drawing, dancing, math, story-listening activities based on each theme. 

Stream Kindergarten was awarded as “high-quality kindergarten in Jiangsu”.  

When I made the initial visit, the principal of Stream Kindergarten told me that my research 

project was more complicated and time-consuming than she had imagined. She explained that they 

already had their own research projects for the new semester. Realising the principals and 

participants may consider my research as an extra workload, I emphasised that their participation 

should be voluntary. The principal pointed out their participation was voluntary, but they could only 

cope with my research by introducing three teachers to me.  

Table 5  

Timetable of Stream Kindergarten 

Time Activities 

7 : 45 – 8 : 05 Small learning centres 

8 : 05 – 9 : 00 Outdoor activity 

9 : 00 – 9 : 20 Morning tea, reading activity 

9 : 20 – 9 : 50 Big group activity 

9 : 50 – 11 : 05 Outdoor activity/ Small learning centres 

11 : 05 – 11 : 20 Pre-lunch activity (preparation) 
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11 : 20 – 12 : 00 Lunch 

12 : 00 – 12 : 15 Taking a walk 

12 : 20 – 14 : 30 Nap 

14 : 30 – 15 : 00 Getting up, afternoon tea 

15 : 05 – 15 : 50 Outdoor exercise, outdoor activity 

15 : 50 – 16 : 00 Small learning centres 

16 : 10 Pick up time 

 

The Participants 

Fifteen teachers opened up their classrooms to me, with six from River Kindergarten, six 

from Lake Kindergarten, and three from Stream Kindergarten. As Lun, Jing and Wan came from the 

same classroom, the number of classrooms that I could access was thirteen. The demographic 

information is presented in Table 6. 
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Table 6  

Demographic Information for Participating Teachers 

 Pseudonym Age Years of 

Teaching 

Degree (years of pre-

service training) 

Class Number of 

children  

Notes 

 

 

River 

Kindergarten 

Xuan 27 4 yrs Bachelor (4) Middle 1 31 A member of ICT research group 

Yan 26 2 yrs Bachelor (4) Middle 2 32 A member of ICT research group 

Xing 26 4 yrs Bachelor (4) Upper 1 32 Smart Room 

Jing 33 11 yrs Vocational College (5) Upper 2 32 A member of ICT research group 

Wan 32 12 yrs Diploma+Bachelor (5+) Upper 2 32 Interactive Whiteboard  

Lun 36 16 yrs Vocational College (5) Upper 2 32 A member of ICT research group 

 

 

Lake 

Kindergarten 

 

 

Xie 24  1 yr Bachelor (4) Upper 2 31 / 

Tong 30 6 yrs Bachelor (4) Lower 2 30 / 

Jia 23 3 yrs Vocational College (5) Lower 1 31 / 

Chen 26 1 yr Bachelor (4) Middle 1 30 / 

Yong 27 5 yrs Bachelor (4) Upper 3 32 / 

Qiong 24  1 yr Bachelor (4) Middle 2 34 / 

 

Stream 

Kindergarten 

Dang 35 17 yrs Diploma+Bachelor (5+) Upper 2 31 Was a member of ICT research group 

Bai 28 5 yrs Bachelor (4) Upper 1 32 / 

Fan 37 18 yrs Vocational college + 

Diploma (5+) 

Middle 1 33 Was a member of ICT research group  
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The consent from participating teachers was gained at the beginning of September 2018. I 

decided to spend time acquainting myself with the participants rather than starting to collect 

interview and observation data immediately. Establishing good relationships with participants is 

important in qualitative studies (Wellington, 2015). Glesne (2011) suggested researchers develop 

trust and learn the culture of the settings to co-construct the meaning of the problem under 

investigation. I spent one to two weeks in each kindergarten to become familiar with participants 

and settings. During this phase, I attended participating teachers’ classrooms every day, helping 

them to do some daily work such as handing out worksheets. Through casual conversations with 

participants, sound relationships were established, which was useful for prompting participants 

during interviews and thus collect meaningful information. In the next section, filed notes, along 

with other data collecting methods, are discussed. 

Data Collection Methods 

The data collection phase lasted for one semester, from the beginning of September 2018 to 

the beginning of January 2019. The five-month data collection period also included a four-week 

familiarisation phase, as explained above. Figure 3 visualises the data collection procedures in three 

participating kindergartens and Table 7 details the total number of days I spent in each kindergarten, 

the hours of interview recordings and sessions of observations. Data collection methods are 

discussed next. 
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Figure 3. Procedures of data collection in three kindergartens 

 

Table 7  

Summary of Fieldwork and Collected Data  

 Days of 

Fieldwork 

Days Spent for 

Developing Familiarity 

Hours of Interview 

Recordings 

Sessions of 

Observations 

River 

Kindergarten 

37 8 13 hours 24 half-days 

Lake 

Kindergarten 

29 7 12 hours 24 half-days 

Stream 

Kindergarten 

18 5 6.5 hours 10 half-days 

 

Individual Interview  

Interviewing is one of the most effective ways of understanding other people’s ideas 

(Patton, 2015). Therefore, this method was used to access kindergarten teachers’ perceptions and 

experiences (Cohen et al., 2007). Based on the TPACK model that underpinned the study, when 

making decisions about the use of ICT, teachers’ subjective perceptions have an important role to 

play. Individual interviews provided me with opportunities to understand the meanings that 

participants attribute to ICT use. Merriam and Tisdell (2015) noted such construction depends on 
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the large volume of communication and interactions between the interviewer and interviewee. For 

research on kindergarten teachers’ perceptions of, and practices regarding, ICT use, other 

researchers mostly used either questionnaires or interviews to gather information. According to X. 

Liu et al. (2016), the reason that they adopted questionnaires was that it had potential in gaining an 

overview of teachers’ ICT use from a larger size sample. However, the questions in their survey were 

pre-determined and close-ended, teachers’ perceptions could not be explored in depth since they 

could not express opinions openly or give detailed explanations. Additionally, without being 

validated, the questions might not be interpreted by participants in the same way. Merriam and 

Tisdell (2015) noted that surveys aim at systematically describing the factors or characteristics of a 

given phenomenon, while qualitative methods are intended to uncover the meaning of a 

phenomenon. This study aims to interpret the meaning that participants have ascribed to their ICT 

use and how they make sense of their ICT-related experiences. Compared to questionnaires, 

individual interviews were selected for this study as they not only enabled me to investigate 

participants’ views, experiences, emotions, perceptions and meanings, but also they ensured my 

inquiry would be immediately responsive and adaptive (Merriam & Tisdell, 2015). Thus, I could 

further explore the reasons behind those perceptions and practices. 

The individual interviews were semi-structured because this format allows flexibility. This 

type of interview enabled me to use both open-ended and closed questions to understand 

participating teachers’ perceptions of ICT use and their actual practices. In addition, due to the semi-

structured nature, I could follow a standardised list of questions while maintaining the flexibility to 

raise questions and probe more deeply into the meaning behind respondents’ answers (Gall et al., 

2003). Interview questions were formulated based on literature on this topic, the research 

questions, conceptual framework, and the research context such as the policy background. The 

questions included four categories: the descriptive information of the teachers and classes, their 

perceptions, attitudes (Research Question 1), and rationales in relation to ICT use (Research 

Question 2), their description of ICT use, and how their practice was shaped by others (such as 
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kindergarten principals, colleagues, children’s parents, and relevant policies; Research Question 3). 

Most of the interview questions were open-ended, which aimed to provide interviewees with 

opportunities to voice their perspectives freely (Creswell, 2007). Before conducting the interviews, I 

invited some friends who had worked in kindergartens in China to give feedback on the interview 

questions. The aim of the pilot was to see: (1) whether these questions were useful to gain the 

necessary data and (2) whether they can be interpreted in a straight forward manner. The questions 

were then revised to make sure they were clear and understandable (Wellington, 2015). For 

example, when asking them “in what ways do you think ICT could influence children’s development 

and learning?”, I found some of them answered “no influence” because the “influence/影响” tends 

to have negative meaning in Chinese. As a result, I revised it as “in what ways do you think ICT could 

support children’s development and learning … how about its influence on children’s development 

and learning?”, to make sure I could gain the necessary data via this question. 

Each participant was interviewed twice, once before and once after all the observation 

sessions. The first interview focused on teachers’ perceptions of ICT (such as the perceived strengths 

and the drawbacks of ICT in kindergartens) and other factors such as their teaching style and daily 

arrangements. The second interview explored participants’ practices regarding ICT use (see 

Appendix G for interview questions). Questions about how they interact with multi-layered 

ecosystems such as colleagues, children’s parents and curricula were included in the second 

interview, based on the assumption that participants may be more willing to share this information 

once their relationship with the researcher was stronger. Apart from two rounds of interviews, I also 

planned to ask teachers questions after each observation session to investigate teachers’ practices 

during classroom observations further. While intending to conduct the interviews immediately after 

each observation session, I found participating teachers were extremely busy, and it seemed 

impossible for me to have a chance to ask questions or get meaningful responses. Due to the flexible 

nature of qualitative research (Merriam & Tisdell, 2015), I decided to ask questions regarding 

teachers’ observed teaching practices in the second-round of interviews. Those questions aimed to 
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let teachers clarify the intentions of their practices and to explain the mismatch that emerged from 

their practice (observations) and perceptions (interviews). 

Interviews with teachers were conducted in rooms they suggested. These interviews 

generally lasted for 60 minutes and were conducted during children’s naptime or “after-school” 

hours. With the permission of participants, all interviews were audio-recorded. The recordings were 

transcribed immediately after the interviews using a voice recognition software called Xunfei 

Tingjian (iFLYTEK, 2017). Although the software could assist me with the initial transcribing work, I 

still reviewed and edited the transcripts while listening to the recordings. In this way, I became very 

familiar with the data and had opportunities to keep a memo which was useful for analysis. Creswell 

(2007) noted keeping a memo during data collection and analysis period is helpful, as it can make 

implicit thoughts explicit and expand the data corpus. Through transcribing, I found some of the 

interview responses deserved further investigation; therefore the questions for the second-round 

interview had been adapted based on my memo. For example, I invited participants to give further 

explanation about some terms they mentioned during the first-round interview (such as “micro-

lesson competition”); I also recapped some of the responses generated in the first interview and 

asked the participants to clarify, such as “You mentioned you have a personal teaching-and-research 

project on the motion sensing device, can you explain your perception of this device and also the 

project? How does this project influence your daily practice?” 

Classroom Observation  

The classroom observation was used as a data collection method in this study; it could 

provide first-hand evidence of kindergarten teachers’ use of ICT in a naturalistic environment to 

address Research Question 2 and 3 (Hamilton & Corbett-Whittier, 2013). The additional evidence 

could compare and/or complement teachers’ self-reported data from individual interviews. This 

method could enable the researcher to understand the interrelationships between teachers and 

some elements of their classrooms, such as how teachers’ use of ICT influenced children’s learning, 

and how children’s behaviour influenced the way teachers used ICT. However, classroom 
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observation can be problematic as it might be interpreted by teachers as an intrusion into the 

natural classroom settings (Creswell, 2007). In this way, it is possible that the classes being observed 

would not reflect teachers’ daily practices; this is known as observer effects (Yin, 2009). One strategy 

to deal with this concern is letting participants become familiar with the researcher (Merriam, 1988). 

Therefore I stayed in each classroom for several days before the observations. J. Zhou (2013) noted 

this approach can help the researcher to observe a more real classroom life rather than the show-off 

performance type of practice. Additionally, the visits also made me become familiar with teachers, 

children, the daily arrangement and the context. D. Zhou (2019) indicated the familiarisation process 

could support the researcher to develop trust with teachers, learn the culture of kindergarten, and 

check out researcher’s hunches.  

Another strategy to avoid the observer effects is related to the change of my role. As the 

intention of this study is to investigate teachers’ actual practices in naturalistic settings, I planned to 

play the role of non-participant observer to reduce the potential impact from interruptions the 

researcher might bring to the regular activities of the classes, which could influence the research 

findings. However, during the initial visits and observations, I found my role was a mixture of 

participant observer and non-participant observer. To be specific, although I chose to act as a non-

participant observer at the beginning, the teachers would ask me to help them hand out the 

teaching and learning materials and review children’s worksheets. My involvement in the classes 

made me become a participant observer in the study. As Adler and Adler (1994) noted, all research 

is some form of participant observation, because researchers cannot investigate the world without 

being part of it. Y. Yang (2013) indicated the value of being a participant observer in researching ECE 

in China, as this role can make the researcher immerse herself in the culture context more deeply; 

the understanding of culture context also contributed to my data analysis. 

Each of the fifteen teachers was asked to nominate four lessons during the first semester 

(September 2018 - January 2019), and the observation was carried out respectively in their classes. 

The proposed plan was to observe each teacher for one hour each time, however during the 
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familiarisation phase I found teachers’ ICT use was throughout a day. As a result, I decided to stay in 

the kindergarten for a half-day for the observation of each class. I entered a classroom at the 

beginning of the day or after children’s nap time and began observing in what ways ICT had been 

used by teachers and children. Furthermore, while the intention was to observe each teacher four 

times, two teachers (Dang and Fan) were only observed three times because a few children in their 

classes got chickenpox and the classrooms were “closed off” at the end of December. At that point, 

the semester was nearly finished and there was no time for me to re-schedule another observation 

after the classrooms “reopened”. The qualitative research design means this study is responsive to 

changing conditions of the research progress (Merriam & Tisdell, 2015). Considering the flexible 

nature of qualitative study and the fact that some patterns had already emerged from observations 

with the two teachers, I decided to cancel the fourth observation and conduct the second-round 

interviews with teachers directly. 

An observation schedule was used to guide classroom activity (see Appendix H). I took notes 

about when and why teachers use ICT, and what teaching/learning content they were aiming at 

when they used ICT. Additionally, I also took field notes about the physical settings of the observed 

classrooms and what ICT devices the teachers used or provided for children to use. As mentioned 

above, this information was useful for me to understand the teachers’ decision-making process. 

Document Analysis  

Document analysis, which is a synthesis of artefacts yielding empirical knowledge pertaining 

to the phenomenon under study (Hamilton & Corbett-Whittier, 2013), was used throughout the 

research process. The rationale for analysing documents included gaining background information 

about the context and enriching knowledge of the research topic (Merriam, 1998). A possible 

disadvantage of this method is that documents might provide insufficient detail, therefore multiple 

data sources were included in this research (Creswell, 2007). The document analysis also offered an 

opportunity to triangulate the data collected through interviews and observations; some alignments 

and misalignments between documents and teachers’ actual practices were investigated; these will 
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be discussed in the following chapters. In this study, document analysis had already begun as this 

research project was being planned. The documents included public policies and curriculum, such as 

Jiangsu Early Childhood Education Technical Equipment Standard (Jiangsu Provincial Department of 

Education, 2011) and Early Learning and Development Guidelines for Children Aged 3 to 6 Years 

(MoE, 2012b). Analysing these documents showed whether the educational authorities required ICT 

devices to be available in kindergartens, and, whether and in what ways ICT use is emphasised by 

the national curriculum (Table 8 provides a list of documents that I collected); this type of 

information was used to design interview questions and the observation schedule. Furthermore, at 

the beginning of the fieldwork, I invited the principals to provide me with documents regarding ICT 

use in their kindergartens. One principal sent me the list of research projects regarding ICT use in her 

kindergarten (River Kindergarten). The principals from the other two kindergartens sent me 

summaries of the background information about their kindergartens, such as the requirements for 

teachers, the total number of children, etc. As the three kindergartens all had official websites or 

WeChat public subscription accounts (similar as Twitter or Facebook accounts), I searched for 

information regarding ICT use in the published articles in their websites. The aim in doing this was to 

find evidence of in what ways they had used ICT and whether the ICT-related practice has changed. 

All this information helped me with preparing and modifying interview questions.  

Additionally, I invited teacher participants to provide me with the teaching plans for the 

lessons I observed. Collecting teaching plans aimed to look for evidence of how teachers make 

decisions about using ICT in their teaching activities. Details such as the teaching goals, time 

allocation, the needed materials and what possible difficulties would happen in teaching and 

children’s learning were generally included in the plans. I read the plan before each corresponding 

lesson, therefore I could know what to expect and it would be easy for me to find out in what ways 

they changed their teaching plans. Furthermore, some participating teachers, mainly from River 

Kindergarten, indicated that they had published articles about using ICT in kindergartens in local 

educational magazines. After consulting my doctoral supervisors, I invited those teachers to send me 
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their published articles because these documents can complement the information gathered from 

interviews and observations. The published articles were generally about those teachers’ reflections 

on their experiences of using ICT, or their arguments about how to combine ICT effectively with a 

specific subject, such as music teaching and language teaching. As not all teachers had published 

articles, this information was analysed in the light of other findings rather than a separate data 

source.
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Table 8 

Summary of Documents Examined 

Documents Lead 

Department  

Contents regarding ICT use Notes 

National Medium 

and Long-term 

Plan for Education 

Reform and 

Development 

(2010–2020) 

 

The State 

Council of 

China, 2010 

The plan set several development goals in relation to ICT, including: (1) 

accelerate the infrastructure construction (such as the amount of ICT 

devices and the connection to the high-speed networks), (2) facilitate the 

development and application of digital educational resources, (3) 

construct the ICT-supported educational management system and (4) 

enhance the application of ICT in teaching and learning. 

The fourth goal specifically emphasises the 

importance of improving teachers’ ICT 

competency and updating teaching 

philosophy and teaching approach for 

better teaching efficiency (in terms of ICT 

use).  

 

 

National 

Development 

Plan for ICT in 

Education (2011-

2020) 

 

Ministry of 

Education of 

China, 2012 

It aims at constructing an ICT-supported learning environment for “all 

levels and all types of education” and for “every individual to have access 

to such informatised learning environment” (p. 5), including kindergarten 

education. This Plan requires educators at the basic education sector 

(including kindergarten education, primary and secondary education) to 

integrate ICT into teaching and explore the student-centred pedagogies 

and use ICT to cater for different students/children’s learning needs and 

interests. Additionally, the Plan encourages students to use ICT for active 

and independent learning, and to use ICT for a better problem-solving 

ability. 

This document considers ICT as both a 

potentially efficient teaching-and-learning 

goal as well as an important subject. 
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Early Learning 

and Development 

Guidelines for 

Children Aged 3 

to 6 Years 

 

Ministry of 

Education of 

China, 2012 

This national guideline lists five learning areas for children, including 

Health, Language and Early Literacy, Social Development, Sciences and 

Arts. 

The only one educational goal related to ICT is listed in the Science area 

(p. 38), which suggests that teachers should support children to develop 

understandings of the relationship between technological products and 

people’s lives, and help children become aware of the benefits and 

negative effects of those products.  

The description of the learning area is not 

directly related to ICT. 

It seems this guideline considers 

“children’s understanding of ICT (i.e. 

technological products)” as the learning 

content; it does not consider ICT skills as a 

learning area. It does not consider ICT as a 

learning tool as well. 

Professional 

Standards for 

Kindergarten 

Teachers (Trial 

Version) 

Ministry of 

Education of 

China, 2011 

It requires kindergarten teachers to have a wide range of knowledge such 

as in the areas of child development and ICT. 

Both of the national development plan and 

the ICT plan emphasised the importance of 

improving teachers’ competency to use ICT 

for teaching and doing administrative 

works. 

These documents showed that 

kindergarten teachers are expected to gain 

ICT skills from pre-service education, which 

perhaps is suggesting that they are 

expected to use ICT for teaching and other 

purposes 

 

Teacher 

Education 

Curriculum 

Standard (Trial 

Version) 

 

Ministry of 

Education of 

China, 2011 

ICT competence and its application were listed as a specific subject for 

pre-service kindergarten teachers.  
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Jiangsu Early 

Childhood 

Education 

Technical 

Equipment 

Standard 

 

 

 

 

Jiangsu 

Provincial 

Department 

of Education, 

2011 

Each kindergarten should have high-speed networks; each kindergarten 

should have different rooms for various purposes (mandatory): 

• Classrooms: One recorder, one set of multimedia (including one 

TV, DVD player, one computer, one projector), one digital camera, 

two to six digital reading devices (can be borrowed from the 

reading room) 

• Multi-function activity room (多功能活动室, duo gong neng huo 

dong shi): One computer and one projector (could be replaced 

with the interactive whiteboard), one DVD player, one set of 

acoustics 

• Function room – art room(功能室, gong neng shi): One TV, one 

projector, one computer, one DVD player, one recorder 

• Function room – science room: Two to three computers, one 

recorder, electronic toys such as robots 

• Function room – computer lab (not mandatory): Twenty 

computers for children to use; one computer for the teacher 

• Teachers’ office: One computer, one to five printers, one camera 

and one scanner 

With the development plans being 

published at the macro level, some 

provinces and cities have established 

requirements and standards related to the 

use of ICT in education. 

 

The amount and types of ICT devices is also 

a criterion of the evaluation of Municipal 

Quality Kindergartens in many cities, 

including Nanjing; I did not list all of the 

relevant documents.  

 



 96 

Requirements for 

Implementing 

Eduplay 

Curriculum in 

Kindergartens in 

Jiangsu 

Jiangsu 

Provincial 

Department 

of Education, 

2017 

This document encourages kindergarten teachers to observe children’s 

play and learning, and suggests teachers share the observation-related 

materials (such as videos and photos) with children to “listen to children’s 

voice, understand their intentions” (p. 2). 

ICT is considered as a useful tool for 

observing and documenting children’s 

learning in this document. It highlights the 

potentially pedagogical value of teachers’ 

use of ICT. 

 

 

 

The Notification 

of Conducting 

Jiangsu Provincial 

ICT-Supported-

Teaching Master 

Competition 

 

 

 

Jiangsu 

Provincial 

Department 

of Education, 

2018 

Jiangsu Provincial ICT-Supported-Teaching Master Competition is an 

annual competition which opens to teachers from kindergarten education, 

primary education, as well as secondary education. It indicates that for 

participation, the teacher should make a video-recording of one ICT-

supported lesson and send the video-recording to the education bureau of 

the local district. Evaluation criteria were grouped into four categories, 

including: (1) the design of ICT-supported teaching (such as the 

appropriateness of ICT for the teaching/learning content), (2) the actual 

ICT-supported teaching (for example, teachers’ proficiency of ICT skills 

showed in the video-recording), (3) the teaching effect (whether the use 

of ICT can effectively support teaching) and (4) the innovation realised by 

the use of ICT (it refers to whether the effect of ICT-supported teaching is 

distinct from “traditional teaching”). 

I found some competitions about ICT 

application had been conducted by 

different levels of education authorities, 

(such as the National Centre for 

Educational Technology, the provincial 

education department, the municipal 

education bureau, and the education 

bureau of the local district) and I did not 

list all relevant documents here. 
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Field Notes 

Field notes, a written account of what the researcher observes (Merriam, 1998), allow the 

researcher to record valuable information about the contexts. From an ecological perspective, a 

thick description, referring to the process of paying attention to contextual details and interpreting 

social meaning when conducting research (Glesne & Peshkin, 1992), is useful for understanding the 

phenomenon of ICT use. The field notes complemented the data collected through other methods. 

During the familiarisation phase, I kept notes on: (1) the physical settings of kindergartens and 

classrooms (e.g. physical environment, objects, ICT devices); (2) the characteristics of kindergartens 

(e.g. pictures and posters on the walls); (3) the descriptions of participants (e.g. normal time 

allocation for everyday teaching). I also made notes on how the participants were introduced to me 

and how we built relationships; all the information assisted with recalling events during the data 

analysis phase. According to Saldaña (2013), qualitative data are complex and contextual, and 

additional information about the sources and the settings are significant for later analysis. 

Therefore, after I interviewed each participant, I took notes about the context of the interview, such 

as the time, duration and where the interview took place. Furthermore, as discussed above, during 

each field visit I also kept notes about what is happening in the kindergarten (for example, River 

Kindergarten held an activity related to ICT for other kindergartens to visit), to supporting data 

analysis.  

Analysis of Data 

Data do not speak for themselves; the researcher is the instrument to make sense of the 

collected information (Maxwell, 2013). According to Merriam (1998), analysis of data could start 

during the research process and even begin after the first document is read by the researcher. 

However, I also needed to make sense of the data in full after collecting it all. This section illustrates 

how the data were analysed in the study. 

The study used thematic analysis, a technique for investigating patterns and themes in 

collected information (Patton, 2015). This analytical approach could assist the researcher in 
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understanding the realities and unravelling the surface of them (Braun & Clarke, 2006). This 

approach is appropriate for research based on the interpretive paradigm, because it enables the 

researcher to analyse participants’ perceptions and experiences by unpacking the meanings in their 

words and actions. As Bronfenbrenner (1979) noted, the individual’s construction of reality could 

only be inferred from the patterns of verbal and non-verbal behaviour, a thematic approach was 

adopted to seek for the patterns regarding the ways in which the participants constructed their 

perceptions of ICT use, used ICT in their teaching activities, and how their perceptions and practices 

were influenced by contextual factors. To manage and retrieve collected data more effectively, a 

qualitative software analysis programme, NVivo 12 (QSR International, 2018), was used. After 

transcribing and translating collected data, I uploaded those files to Nvivo 12 and created folders 

based on the data sources: first-round interview, second-round interview, classroom observation, 

field notes and collected documents. Analysis of these data was based on the six-step guide by 

Braun and Clarke (2006), which includes: (1) familiarising with data; (2) generating initial codes; (3) 

searching for themes; (4) reviewing themes; (5) defining and naming themes; (6) producing the 

report. However, this analytical approach was not a strictly linear process, and “the researcher often 

moves back and forth between the different phases” (Terry et al., 2017, p. 23). 

Before moving to explain how I applied the six-step approach, it is important to explain what 

“theme” means in this thesis. Within the methodology literature, there are various ideas about its 

definition. Braun et al. (2018) noted some researchers regard themes as domain summaries of the 

data while others tend to consider themes as “a pattern of shared meaning” (p. 3). Braun et al. 

(2018) indicated their definition of the “theme” also focuses on describing the underlying ideas and 

meanings that participants ascribed to their experiences. I adopted the second type of definition 

because the current study aimed at unpacking the meanings behind participants’ words and actions. 

Merely summarising participants’ words may only gain understandings at the surface level of 

meaning. According to Braun et al. (2018), a theme is built from smaller meaning units – codes. 

Saldaña (2013) noted that a code often refers to “a word or short phrase that symbolically assigns a 
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summative, salient, essence-capturing, and/or evocative attribute for a portion of language-based or 

visual data” (p. 3) and a theme is an outcome of coding and categorisation. In the following 

paragraphs, I will explain how I came up with codes and how I developed them into themes based 

on the six-step approach. 

Familiarising with data. As Merriam (1998) suggested, the data analysis started during the 

data collection period where I transcribed all the interview recordings and translated them from 

Chinese into English. The transcribing and translating works required several rounds of listening to 

the recordings and reading the transcripts; thus I familiarised myself with the data during this 

process. The work of translation was not easy, because I needed to think deeply about what the 

participants meant instead of simply translating their responses word-for-word, because some terms 

needed to be understood by considering the social and cultural background (Shklarov, 2007). Both 

interview data and collected documents were translated. I used English to take notes for classroom 

observation and field notes and therefore these two data sources did not need translation. For 

collected documents, I only translated the sections related to ICT for data analysis. Other work I did 

in the first step was keeping an analytical memo, in order to ensure the early analytical ideas were 

recorded and could be referred back to (Terry et al., 2017). The early analytical memo generally 

included questions that I wanted to investigate further. For example, at the beginning of data 

analysis, I read the translated transcripts of interviews and wrote: 

27/03/2019 A Possible Theme? 

Today I read five interviews and found a possible “theme” – “I cannot teach without 

ICT”. Many participants said this in my research. Maybe I can explore the reasons 

behind it – it might be the nature of Chinese style teaching, it might be the focus on 

demonstration or presentation. Many teachers think ICT is important for their teaching, 

but few of them think ICT is necessary for children’s learning. Why do they think so? It is 

something that I need to further investigate.... 
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Generating initial codes. In the second step, the initial codes were generated by searching 

for recurring elements in the raw data (Bryman, 2012). The initial analysing plan was to use an 

inductive approach, which means the researcher searches for codes and themes emerging from 

collected data without trying to fit them into a pre-existing coding frame (Braun & Clarke, 2013). 

However, when I was reading the data, I found it impossible to search for codes without being 

influenced by the studies and theories I read before. Therefore, the analysis approaches used in this 

study included both inductive approach and deductive approach (an approach for researchers to do 

coding work with theoretical interests in mind, Terry et al., 2017). As a novice researcher, I had been 

worried that I might not develop “right” codes and this issue might influence the findings of the 

study. Braun and Clarke (2013) indicated that thematic analysis does not require a researcher to 

generate “right” codes because coding involves his/her personal interpretation and reflection.  

Nevertheless, Braun and Clarke (2013) provided suggestions in relation to the “good quality 

coding”: researchers should generate codes in a consistent manner. To ensure the consistency of my 

coding work, I employed a range of coding approaches to ensure I could understand the “realities” 

(what the participants meant) through its “surface” (what they said) in a systematic manner. The 

coding approaches employed in the study are listed in Table 9, along with the examples of how 

codes were generated from the data extracts. When I was analysing data, I read transcripts line-by-

line and coded sentences or paragraphs with approaches listed in the table. In that process, I found 

the boundaries between them were not always distinct. For example, the following interview 

excerpt can be coded with attribute coding and value coding at the same time (see Table 8 for its 

definition): 

In the kindergarten, we generally use cameras, TVs and projectors. The projector is 

more problematic because we need to borrow it from the leaders. 

Saldaña (2013) suggested researchers exercise flexibility during coding, because coding is a 

cyclical process that involves coding and recoding. For the example interview excerpt, I coded it 

under both approaches, and maintained flexibility to make sure I would not miss valuable details. In 
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summary, the coding work in the study was iterative and complex, as suggested by Terry et al. 

(2017). The first round of coding mainly focused on basic descriptive information of the participants 

and the settings, the information directly related to the research questions, and the apparent beliefs 

or values held by participants. As mentioned above, the data were also coded deductively in light of 

the conceptual framework. For instance, teachers’ understanding of using ICT for numeracy skills 

that reflected via their interview responses, was coded as Content Technological Knowledge. For 

another example, how the teachers described their: (1) collaboration regarding ICT with colleagues 

(microsystem), (2) negotiation with children’s parents (exosystem), (3) interactions with children 

during the ICT use (microsystem), were coded based on the ecological system theory because their 

colleagues, children and children’s parents were considered as the elements in their ecosystems.  

Later rounds of coding went beyond the surface level of the data – the teachers’ attitudes, 

ideas, preference, pedagogical or personal goals for using ICT which are not explicitly stated in their 

narratives, were coded at a “deeper” level of data analysis. Taking observation data as an example, 

one participant took photos of children’s play and displayed the photo to show them what 

dangerous behaviours are. In the initial coding, I coded her narratives under “teacher using ICT for 

documentation”; in the later rounds, I also coded it under “teachers emphasis on children’s safety” 

because the teacher’s rationale for her documentation was related to her concern about whether 

children might get hurt during play.
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Table 9  

Coding Approaches Used in the Study and Examples 

Coding Approaches Examples 

Methods Definition Rationale Transcripts Codes 

Attribute 

coding 

It refers to the basic descriptive 

information such as the setting, 

participants, and time, etc. 

Coding such information could 

provide contextual information for 

the analysis.  

In the kindergarten, we generally use cameras, TVs, and projectors. 

The projector is more problematic, because we need to borrow it 

from the leaders. 

Available ICT 

devices  

Descriptive 

coding 

An approach to summarise data in 

a word or short phrase  

For identifying the topic of what is 

talked or written about 

We have received some training for ICT skills. For example, as the 

Micro-lesson is popular now, the principals invited some experts to 

teach us how to make video recordings and how to edit recordings.  

Training related 

to ICT 

Process 

coding 

An approach using “-ing” words to 

emphasise action in the data 

To emphasise the ongoing actions, 

interactions, and emotions  

If we decide to use ICT in the kindergarten, we would inform their 

parents in advance, that we will control the time about how long 

time children could use ICT. 

Letting parents 

know in advance 

Value 

coding 

Coding on participants’ attitudes, 

values, beliefs 

For interpreting the value and 

meaning attributed by participants 

In fact, during the kindergarten education, we want children to have 

more interactions with real materials and gain more hands-on 

experiences. 

Teachers prefer 

hands-on 

activities 

InVivo 

coding 

Using the direct language of 

participants as codes rather than 

researcher-generated words and 

phrases 

Using the actual language to reflect 

participants’ perceptions directly 

For children, ICT can bring them a visual shock. They can have a 

deeper impression and remember knowledge quicker based on ICT. 

“Remember 

knowledge 

quicker” 

 

 

 

Subcoding 

 

 

 

 

Assigning a second-order tag after 

a primary code 

 

 

 

 

For detailing the code entries 

 

I think there are benefits… In terms of the drawbacks… If children 

use ICT for a long time, I am afraid that it will cause addiction. 

ICT affects 

children (code) 

causing addiction 

(sub-code)  

 In my view, children should not be exposed to ICT for a long time, as 

we need to protect children’s eyesight.  

ICT affects 

children code) 

damaging 

eyesight (sub-

code) 

Note. The reference of the coding approaches used is from Miles and Huberman (1994) and Saldaña (2013). 
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Searching for themes. The third step involved constructing themes. I grouped and combined 

similar codes (and coded data) into different categories. This grouping work was dependent on 

whether I thought codes and data “look alike” (Lincoln & Guba, 1985). I also considered how 

different codes would combine to form an overarching theme or sub-theme. For example, as the 

code “letting children’s parents know in advance” and the code “(teachers’ awareness of) parents’ 

concern about children’s eyesight” were both related to children’s parents, I grouped them and 

developed a theme “teachers considering children’s parents’ attitudes”. Another strategy I used 

during this phase was writing down my assumptions and interpretations of the relationships 

between codes, categories, as well as the connections between categories themselves. Braun et al. 

(2018) named themes developed in the third step as candidate themes, because they need further 

analytic work; some of the candidate themes would not survive if they do not relate to the research 

questions. Furthermore, the conceptual framework also guided how I organised and grouped the 

candidate themes and sub-themes; this work was dependent on my interpretations of the 

interrelations between key concepts. For example, when I was analysing teachers’ rationales for 

different ICT use, I grouped codes (which related to their pedagogical beliefs, understandings of the 

teaching content and affordances of ICT) into teachers’ Pedagogical Technological Knowledge and 

Content Technological Knowledge. This was because these two elements could work together in 

making interpretations of teachers’ complicated decision-making process and therefore contribute 

to answering research questions. 

Reviewing, defining and naming themes. In the fourth and fifth steps, I reviewed and 

refined candidate themes by re-reading datasets and checking whether the themes related to the 

research questions. Then, themes were defined and particulars of different themes were revised to 

produce a coherent overall picture of the analysis. I also made a table containing codes, themes and 

data extracts, and invited my thesis supervisors and doctoral peers to review the table as “critical 

friends”. The reason for doing this was to find out the mismatch between what was actually 

contained in the data extracts and what I claimed the extracts demonstrated. Following suggestions 
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from Braun et al. (2018), I also made a thematic map to visualise how the themes fit together and 

“tell the overall study of your [my] data – and to check that themes do not overlap” (p. 13, italics in 

original). Appendix I presents the thematic map of the study. Based on the six-step approach, all 

codes, themes and sub-themes were examined in relation to the previous literature to provide 

answers to the research questions and integrated to produce a report of the study (Braun & Clarke, 

2006).  

Trustworthiness 

Lincoln and Guba (1985) argued that trustworthiness is an important criterion to evaluate 

qualitative research; trustworthiness emphasises that qualitative research is only worthy of 

attention when the findings are considered trustworthy. Lincoln and Guba (1985) argued 

trustworthiness could be ensured by establishing four criteria: credibility, dependability, 

transferability and confirmability. How the four criteria are defined and how they were ensured in 

the study is discussed next. 

 Credibility refers to the extent to which the readers could believe and be convinced by the 

findings and interpretations of the study or the extent to which the findings and conclusions match 

reality(/-ies) (Lincoln & Guba, 1985). As mentioned earlier, reality is considered as a multiple set of 

mental constructions made by individuals, thus the credibility in this study was about whether my 

interpretations and findings could reflect the realities constructed by participants. To enhance the 

credibility of the study, I employed four strategies suggested by Merriam (1998) which researchers 

could adopt to ensure the credibility. The four strategies included triangulation, long-term 

observation, peer examination and reflections on the researcher’s theoretical position. My 

theoretical position was discussed at the beginning of Chapter One and Four. Triangulation in the 

research included the use of different data collecting methods to check that different sources of 

data gathered support or complement one another (Denzin, 2012; Merriam & Tisdell, 2015); the 

data sources included interviews, observations, field notes and document analysis. Merriam (1998) 

also suggested qualitative researchers prolong their engagement in the research site and conduct 
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repeated observations of the same phenomenon. In this study, my involvement in the research field 

lasted five months; the several visits before observations as well as the four times observations 

enabled me to collect data about teachers’ practices over a whole semester. Furthermore, according 

to Creswell (2007) and Merriam (1998), asking colleagues to comment on the findings when they 

emerge can enhance the credibility, as the researcher could reflect on how his/her subjectivity 

influenced the interpretations of the data. I invited my doctoral peers to discuss the codes and 

themes I generated based on the data extracts and my doctoral supervisors had provided me with 

valuable feedback. By inviting them to comment on the draft of findings report, I had the 

opportunity to check whether the way they interpret the meanings attributed by participating 

teachers was similar to the way I interpreted them.  

Dependability is often considered as the parallel term to reliability (Merriam, 1998). 

However, reliability refers to whether the research findings could be replicated; its underlying 

assumption is that there is a single reality and that studying it repeatedly will yield the same results 

(Merriam, 1998). This interpretive study aims at understanding participants’ realities through the 

interactions between researchers and participants, thus the knowledge produced in this study is one 

of the multiple interpretations of the participants’ realities. That is to say, it is impossible to replicate 

the findings of this study.  

According to Creswell (2007), transferability highlights the possibility that the findings could 

be transferable between the researcher and those being studied. However, according to qualitative 

researchers (Lincoln & Guba, 1985; Merriam, 1998), the production of generalisable and transferable 

knowledge is an inappropriate goal for interpretive research. This study aims to investigate specific 

issues regarding ICT use in kindergartens in depth by focusing on the practices of a small group of 

fifteen teachers in one city in China. Therefore the knowledge produced in this study would be 

contextualised. As a result, the possibility of transferring the findings of the current study to other 

contexts needs to be critically discussed. One strategy for ensuring transferability used in this study 

was including a detailed description of the research contexts. This is because, qualitative researchers 
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believe “the general lies in the particular” (Merriam & Tisdell, 2015, p.255). That is to say, what is 

found in a particular context might be transferred to another similar context. Therefore, in this study 

I provide a rich, thick, detailed description about, not only the research settings, but also the 

participants’ complex thinking about their ICT use. It will be the readers who make their own 

judgements about to what extent, and in what ways, the research findings and conclusions can be 

transferred into their particular contexts (Merriam, 1998).  

According to Lincoln and Guba (1985), confirmability is an issue because “how can one 

establish the degree to which the findings of an inquiry are determined by the subjects 

(respondents) and conditions of the inquiry and not by the biases, motivations, interests, or 

perspectives of the inquirer?” (p. 290). Although being subjective is the nature of interpretive 

researchers, the key point is whether the findings and conclusions could be corroborated by others 

(Trochim, 2006). Lincoln and Guba (1985) suggested qualitative researchers adopt triangulation 

across methods and keep a reflective research journal to ensure the confirmability. In this study, I 

kept reflecting on: (1) my practice during the research, (2) the decisions I made before and during 

data collection and (3) the personal interests and preferences about what to investigate. All these 

reflections aimed to reduce the possible personal biases.  

Reflections on the Research  

The following sections present how I perceived my role as a researcher during the research 

and how I reflect on the language issues that emerged from the process. 

My Role as a Researcher 

My position in this study needed to be reflected upon because the researchers’ role as an 

interpreter cannot be overlooked in qualitative studies (Hamilton & Corbett-Whittier, 2013). 

Maxwell (2013) suggested that qualitative researchers should reflect on their personal interests, 

biases and experiences, which can shape the design and the interpretation of the research. The 

selection of the research topic can reveal my personal interests. As a previous educator who had 

witnessed the educational value of ICT for children with additional needs, I have acknowledged my 
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advocacy of the appropriate use of ICT for children. With reading more literature regarding the 

topic, I learnt there are various educational possibilities that could be achieved by teachers’ 

appropriate use, for facilitating children’s learning, play, social interactions. These biases have 

shaped the direction of the research; for example, I became interested in investigating how teachers 

respond to children’s ICT use. 

According to Maxwell (2013), the researcher should reflect on how their relationships with 

participants might influence the trustworthiness of data. In this study, the relationships I established 

and negotiated with the participants must be discussed. In the study, principals and teachers in one 

participating kindergarten were concerned that my findings would “reveal” their actual practices. 

This issue highlighted the possibility that what I observed in the kindergarten and what the 

participants told me might not be authentic. However, my multiple data collection methods and 

prolonged stay in the sites could address this concern to some extent. 

Within the methodological literature, researchers generally defined themselves as insiders 

or outsiders by considering the similarities they have to the participants (Cormier, 2018). However, 

the researcher’s role is not always well-defined as a researcher can be either an insider or an 

outsider at the same time (Chan, 2017; Cormier, 2018). I played the role as an insider as well as an 

outsider in the research, which is explained in detail as follows. I was an insider researcher because I 

shared similar experiences, and cultural and ethnic background as the participants. Researchers’ 

insider roles can make participants develop a sense of belonging and make them feel comfortable 

(Cui, 2015). In this way, my insider role helped me establish rapport with participating teachers and 

better understand their perspectives. At the same time, I was also an outsider because I am not 

familiar with participants and the specific contexts of the kindergartens. As an outsider researcher, I 

could only interpret participants’ perceptions and practices by asking them questions, observing 

their practices, and trying to build trust with them. During the interviews, the participants used 

many jargons related to the ECE in China because they assumed I would understand them well. 

However, I did not have the contextual understanding and thus, I had to request further 
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explanations. For example, some participants used 高控 (gao kong) to describe other teachers’ 

teaching style, I did not understand this word until one participant told me it means “controlling 

children tightly”. 

Researchers (Chan, 2017; Cui, 2015) noted the duality of insider/outsider roles made the 

research and data analysis process complex, and the biases, values and personal interests that the 

researcher brings to the study could add another layer to the complexity. Creswell (2014) suggested 

qualitative researchers take notes to remain reflective and self-critical. Thus, the researcher journal 

was kept throughout the research process and it records my ideas, decisions, data collection 

procedures, and how I interpret the data and draw conclusions from the findings. The reason for 

keeping reflective and self-critical was to ensure the trustworthiness of the findings.  

Reflections on Languages Used in Research 

Language has an important role to play in educational research, as it is about how 

participants tell their stories and how the researcher reports the findings (Cormier, 2018). 

Researchers (Chan, 2017; Y. Yang, 2013) have noted that how the data are translated in cross-

language studies might have a direct impact on the trustworthiness of the research. This study, 

which focused on kindergarten teachers in China who used Chinese as their first language, needed 

to be reported in English. Therefore, a big issue of this study relates to translation. According to 

Cormier (2008), it is challenging for researchers to translate data into another language because 

“there are often no equivalences in the target language” (p. 332). Realising the meaning of texts 

could not be understood without the social and cultural background, I did not translate the collected 

data word-for-word. Instead, my translation work aimed at the conceptual equivalence; in this way, I 

translated participants’ ideas rather than their words (Shklarov, 2007). However, this approach 

means my translation may not align with participants’ perspectives because the “ideas” I translated 

were based on my own interpretations. Esposito (2001) noted translation requires “the transfer of 

meaning from a source language to a target language” (p. 570), it shows the translation requires a 

meaning-making process. Therefore, during the coding period, I often went back to check the 
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original transcripts to make sure my translation (interpretation) aligned with the participants’ 

perspectives. As J. Zhou (2013) noted Chinese kindergarten teachers may interpret “Western” 

concepts in their own ways. I included participants’ original words in the thesis; for example, 游戏讲

评 (you xi jiang ping, the explanation is “commenting on the play”) is a word frequently mentioned 

by participants but it seemed their interpretation of it could not be represented by the English word. 

In addition to translating participants’ narratives, I also translated collected documents 

including public policies and teachers’ teaching plans. Furthermore, I needed to acknowledge that 

when I reviewed the literature and connected my findings to previous studies (in the following 

chapters), some of the literature was written in Chinese and published in Chinese academic journals. 

I encountered some difficulties in this process. During the literature review process, I found previous 

researchers had various ways to translate some Chinese words into English and various ways to 

translate English words into Chinese. For example, the word 区域活动 (qu yu huo dong) refers to a 

session for children to engage in different activities in different areas/corners in the classrooms, and 

it has been translated as “small learning centres” and “small groups activities”. To address the 

concern of becoming lost in translation and of confusion, I quoted some specific words in Chinese in 

the thesis, along with the Chinese pinyin (拼音, the official system of Romanised spelling for Chinese 

words), its English translation, and sometimes with more thorough explanations. 

Ethical Considerations 

Ethical consideration is an important issue for all forms of research; it is especially important 

in inquiry that involves collecting data about people (Creswell, 2014; Merriam & Tisdell, 2015; 

Wellington, 2015). Informed consent is important as participants should have the right to fully 

understand the research before deciding whether to participate. In this study, I provided principals 

and teachers with the Participant Information Sheet (PIS), which included adequate information 

about the purpose and the nature of the research. In the PIS and Consent Form (CF), it was pointed 

out that participants could seek clarification about the project from the researcher before they 

consented. Participants were given one week to read and make decisions. All PIS and CF provided to 
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principals and possible teachers had been translated into Chinese as it is the participants’ first 

language.  

Creswell (2007) noted participants should have the rights to fully agree to participate in the 

research, which means they should not feel being coerced to give consent to the research. In the PIS 

and CF, it was pointed out that participation is voluntary. The principals were requested to give their 

assurance that the participation or non-participation in the project by teachers would not influence 

their employment or the relationship with the kindergarten. This assurance was indicated in the PIS 

and CF. Furthermore, participants were informed that withdrawal would not influence their 

employment or their relationships with the kindergartens. Participants had the right to withdraw 

from the research until the start of the data analysis, without giving any reasons. Until the data 

analysis began (1st March 2019), no participants had contacted me to withdraw their participation. 

However, as I noted earlier, the teachers may not have wanted to participate in the study but they 

were told and selected by the principals to give consent. This is a result of the “leader authority” in 

the cultural background in China which will be discussed throughout the findings and discussion 

chapters.  

In terms of confidentiality, the names and actual locations of the kindergartens did not need 

to be shared with readers based on the research purposes. In this way, confidentiality was enhanced 

by using pseudonyms for both teachers and kindergartens. The real names of participants and 

kindergartens, as well as other identifying information of them, were not included in my field notes 

and transcripts. The time and place for individual interviews were suggested by participating 

teachers to allow privacy; I also carefully recorded and stored the data in a secure place to ensure 

confidentiality. However, because of the small number of participants who work in the 

kindergartens, there was a small risk that participating kindergartens and teachers might be 

identifiable. This risk was pointed out in the PIS for teacher participants and principals. However, I 

used several strategies to protect the identity of individual teachers, for example, in the findings and 
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discussion chapters, I make general descriptions and statements related to individual teachers’ 

background information, instead of telling their specific stories.  

As for the power relationship, I, as a researcher, did not know the participating teachers nor 

the principals before the fieldwork; thus I did not hold a position of power over them at that time. 

However, as I mentioned earlier, a teacher-researcher helped me with approaching two 

kindergartens and the teacher-researcher held a position of power over the principals and teachers 

because he oversaw supervising kindergartens. Therefore, the principals and teachers’ informed 

consent and voluntary participation might have been influenced by the power relationship between 

them and the teacher-researcher. However, in that context, employing the experienced director (the 

teacher-researcher) was the premise for approaching possible kindergartens. Furthermore, although 

it was planned to hang a recruitment poster in the kindergartens, the principals told me they would 

recommend participants who met my selection criteria. The principals, obviously, held a position of 

power over the teachers; thus the freedom of the teachers’ participation might be influenced. I 

emphasised the assurance provided by the principals that the participation or non-participation, in 

the project by teachers would not influence their employment or the relationship with the 

kindergarten during the initial meetings with participants. The power relationship, which appears as 

a pattern in some cross-language studies conducted in China (such as Y. Guo, 2015; Y. Yang, 2013), 

will be discussed in the following chapters. 
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Chapter Five: Teachers at the Centre of ICT Use: Investigating Kindergarten Teachers’ Rationales 

and Practices 

It is important to point out at the beginning of this chapter, the first of three reporting the 

findings of interview and observation data of this study, that ICT was used in two general ways in 

participating kindergartens. “Tools” in kindergartens in China are generally categorised as teaching 

materials for teachers and learning materials for children (W. Yang & Li, 2019). ICT, as a pedagogical 

tool, was either used as a teaching tool or a learning tool in the study. A set of binary concepts, 

“teaching and learning”, “teachers and children” and “teachers’ authority and children’s autonomy”, 

emerged as topics from participants’ narratives. Teachers, their teaching and authority, were 

mentioned frequently in interview and observation data regarding how teachers used ICT during 

teacher-initiated activities such as whole-class teaching, while children, learning, and children’s 

autonomy were the topics of teachers’ descriptions of ICT use in child-initiated activities. Therefore, 

findings of teachers’ perceptions of, and practices about, the use of ICT in three kindergartens are 

reported in two separate chapters: Chapter Five, which focuses on how ICT was used by teachers in 

teacher-initiated activities, and Chapter Six, which looks at how teachers provided children with ICT 

during small-learning area activities. As this study also aims to investigate the complex story behind 

teachers’ ICT-related perceptions and practices, relevant findings are presented in another chapter, 

Chapter Seven, which investigates how participating teachers’ perceptions and practices were 

shaped by the context. 

In this chapter, participants’ perceptions and practices related to ICT as a teaching tool are 

discussed; four main themes were developed based on the collected data and will be discussed one 

by one. To develop a holistic understanding of teachers’ ICT use, this section begins with a discussion 

about their usual use: ICT as a screen-based technology. Both interview and observation data 

showed that all participants used ICT to present teaching/learning content in whole-class activities 

(theme 1). Analysis of their teaching plans demonstrated that ICT was regarded as a precondition for 

completing teaching tasks. Their rationales for using ICT as a screen-based teaching tool, are also 
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explained. The findings from the study reveal that, although all teachers used ICT for presenting 

teaching/learning content, they may still have different rationales. There were some differences 

between when, and how, they used ICT (theme 2: “similar” use, different rationales). With the 

support of the Technological Pedagogical and Content Knowledge (TPACK) model, teachers’ complex 

thinking about ICT use was found to be dependent on their understandings of technology, pedagogy 

and subject content; these knowledge bases worked together in shaping teachers’ ICT use. 

After analysing teacher’s perceptions and practices about ICT as a screen-based teaching 

tool, this section will shift its focus to teachers’ ICT use for documenting and sharing children’s play 

and works (theme 3). Interview responses showed that participants considered this type of ICT as a 

way of “learning through play”, an educational idea promoted in current reform of ECE in China (Li & 

Chen, 2017). Some teachers also used ICT-supported documentation for communicating with 

children’s parents; their perceptions and concerns in relation to it will be discussed as well. Among 

the most important reason for using ICT for documentation was assisting teachers with completing 

tasks (for example, keeping observation journals) more efficiently. Therefore, the following focus of 

this thesis is teachers’ interpretations of ICT as a tool for reducing workload (theme 4). Apart from 

ICT-supported documentation, participants also noted that ICT worked efficiently in assisting with 

their classroom management and communications with children’s parents. Interview data, 

observation notes, and the review of teaching plans were analysed together to interpret why ICT 

meant a time-efficient tool by teachers. The adoption of the ecological system theory helped this 

study to gain a holistic understanding of ICT use in kindergartens, as it allowed me to take diverse 

influencing factors into consideration. The chapter concludes with a summary of how teachers used 

ICT for their own sakes. Similarity and differences between teachers’ perceptions and practices are 

also discussed. 

Presenting Teaching-and-learning Content through ICT 

When asked about when to use ICT, all participants indicated that they used ICT during 

whole-class activities quite frequently. This was not a surprising answer, as whole-class teaching is a 



 114 

common activity in most kindergartens in China. As introduced in the literature review, although the 

teaching philosophy underpinning China ECE has been evolving over time, it is profoundly influenced 

by the cultural tradition which valued whole-class teaching (J. Wang & Mao, 1996). Teacher-centred 

pedagogy is the common characteristic of whole-class teaching in China ECE, with the content for 

teachers to teach, and the tasks for children to do, generally prescribed by the textbooks the 

teachers adopt (Che, 2010). The review of teachers’ teaching plans, kindergarten-based curriculum 

and the textbooks used by participants showed that all three kindergartens had close-ended 

teaching goals and prescriptive teaching/learning content (教学内容, jiao xue nei rong) for most 

whole-class activities. Based on interview and observation data, the current study found all fifteen 

teachers used ICT as a tool for presenting the prescribed teaching/learning content. The frequency 

of their ICT use in whole-class teaching varied from “on a daily basis” to “three or four times a 

week”. Teachers reported that they mainly transferred the materials (such as printed pictures and 

books) into digital pictures or PowerPoint slides or used the document cameras to capture and 

display printed picture-books and 3D objects (or even hands-on activities such as cutting and folding 

papers). The reasons teachers gave for using ICT to show children the teaching/learning content 

were categorised into three sub-themes, including “making sure children can see it clearly” (sub-

theme 1), making abstract concepts “concrete” for children (sub-theme 2) and “attracting attention” 

and “stimulating learning” (sub-theme 3); these rationales are discussed in the following section. 

“Making Sure Children Can See it Clearly” 

When asked why they used ICT to present teaching/learning content, three participants 

indicated that they transferred the teaching materials into the digital version and displayed the 

content on the screen to help children see the materials clearly. For example, Dang pointed out the 

drawback of printed picture books and explained why she used PowerPoint slides: 

Because the picture books are not big enough to share with the entire class, we often 

transfer the picture books into PowerPoint slides…to make sure all children see it 

clearly. (Dang) 
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Classroom observations in three kindergartens found PowerPoint slides were frequently 

used when teachers told stories or taught numeracy skills; each slide contained one to two 

sentences and the corresponding pictures. Furthermore, seven participants also put printed picture 

books in front of document cameras, to help children read books via big screens rather than small-

sized printed book. Fan indicated that traditional approach (i.e. teaching with printed books) may 

not engage all children in the learning activity because some of them could not see pictures on the 

books clearly. The findings echo Dong and Mertala (2020) who found pre-service kindergarten 

teachers in Shanghai used ICT to help children see teaching/learning content clearly. Thorough 

explanations regarding teachers’ rationales for using ICT as a presenting tool, though not mentioned 

in Dong and Mertala (2020), are presented in the following paragraphs. 

Apart from PowerPoint slides, participants also used ICT devices for presenting 

teaching/learning content. Chen emphasised that ICT was a necessity when teaching children how to 

do crafts during whole-class arts activities, saying, “I also use the document camera for 

demonstrating craft activities; thus the children can see my operation clearly”. The review of her 

teaching plan found the teaching goal of that activity was to support children to learn how to use 

paper to fold a frog, and the teacher was supposed to demonstrate the folding process step-by-step 

for children. Chen told me she did the demonstration in front of a document camera and the folding 

process was displayed on a big screen for children to watch; she emphasised that, without the 

assistance of ICT (the document camera), children would not be able to see the crafting process 

clearly. In this whole-class arts activity, the teacher was the one who has mastered the skill (i.e. 

folding paper into a frog-shape) and ICT was used to assist her transmission of this skill to complete 

the teaching goal.  

Moreover, Chen and Dang indicated that, compared with printed pictures, digital versions 

can be zoomed in to make sure children can see it clearly. These explanations were reasonable when 

considering micro-ecosystem elements surrounding participants, such as the number of children in 

their classes as well as the arrangement of their classrooms. As Dang had 31, and Chen 30 children in 
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the classrooms who were assigned to seats placed in rows during the whole-class activity, there was 

considerable distance between the teacher and some of the children (especially those who sit in the 

back row). ICT-supported presentations, therefore, can overcome some of the difficulties of using 

printed teaching materials (such as picture books) and help teachers’ demonstration of crafting with 

the prescribed tasks. From an ecological perspective, to understand ICT-supported presentation, the 

macrosystem should be considered as well, because the class size was regulated by national policies. 

MoE (2001) set requirement for the number of children (25-30 children between 4- to 5-year-old 

with teacher-child ratio of 1:8; and 30-35 children between 5- to 6-year-old with teacher-child ratio 

of 1:9). This could be considered as a macrosystem that embedded Chen and Dang’s practices. The 

macrosystem shaped Chen and Dang’s microsystem (i.e. class size) and then influenced teachers’ 

rationales for using ICT in kindergartens. 

Making Abstract Concepts “Concrete” for Children 

The findings of this research are consistent with previous studies that found teachers used 

ICT to model abstract ideas and concepts in an authentic way (Hsin et al., 2014; X. Liu, 2017). All 

participants mentioned this practice in their interview responses. For example, one teacher argued: 

To be honest, I think ICT is a good teaching strategy as it can let children understand the 

difficult content in our teaching. It helps the teachers by supporting children to better 

understand the teaching/learning content… Um, for example, I would make dynamic 

pictures and flash [Flash animation], to make sure children can directly understand the 

meaning of some literary works [such as children’s poem], I use this [strategy] quite 

often. (Dang) 

Eight teachers claimed that children would have difficulties with understanding teachers’ 

instruction because it might be hard for them to understand abstract concepts. Dang told me the 

abstract concepts were often considered as “important and difficult points of teaching” (教学重难

点, jiao xue zhong nan dian), for example, words such as sad and polite, or common knowledge 

about animals (such as behaviours and habits). To make the concepts more accessible to children, 
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teachers made short cartoons (i.e. Flash animation) to show children a main character’s sadness or 

politeness, or the features of an animal. The teachers reported that they used ICT in this way to help 

children comprehend the teaching/learning content easily, and hence children’s learning difficulties 

and teachers’ teaching difficulties could be alleviated by the use of ICT. 

The observation of a music activity given by Tong is an example. To support children to learn 

a song called The Little Swallow, she made a Flash animation based on the lyrics. Later she told me 

her rationale for using ICT in this whole-class activity: 

…the lyric of the song is very difficult for children. I made this (the Flash animation), and 

it’s like a cartoon which could tell them where the swallow is going in the winter, and 

where the swallow is going in the spring. The children can quickly remember the 

lyrics…The teaching effect is good. In terms of them [the children], they can 

comprehend the lyrics better; my teaching difficulty is also their learning difficulty, 

right? (Tong) 

The review of the textbook Tong used found that ICT use (i.e. making Flash animation) was 

prescribed, as its Teaching Preparation Section listed “a computer, teacher’s self-made Flash 

animation”. Furthermore, it shows that Tong had three teaching/learning goals for this activity: (1) 

supporting children to enjoy the song; (2) letting children know the swallow may move to different 

areas in different seasons; (3) ensuring children could sing the song in the end. The observation 

found Tong used ICT, as suggested by the textbook, to help children “quickly remember” the lyrics 

which tells where the swallow will go in winter/spring so that they could sing the song in the end. 

Although the prescribed goals could also be achieved without the ICT-supported presentation, 

Tong’s interview response highlighted the convenience brought by ICT, as this strategy helped her 

achieve those goals more efficiently. The second and third teaching/learning goals, in particular, 

seemed close-ended, with the whole-class activity task-oriented and teacher-directed. Tong’s 

comments of “good teaching effect” and children’s “quick learning of the lyrics” revealed that she 

cared more about accomplishing the prescribed goals rather than supporting children to learn and 
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make sense of the swallow’s life in their own ways. It appears that Tong simply followed what the 

textbook suggests and took this teaching strategy for granted. 

However, some participants did not entirely follow the textbooks, such as Jing, who had 

used ICT despite it not being mentioned in the textbook. Observation of a whole-class activity found 

Jing showed children dynamic pictures of a colourful garden to support children to understand the 

word “colourful” (五彩缤纷, wu cai bin fen, a Chinese four-character idiom). After the observation, 

Jing indicated that although the textbook did not mention ICT, she still decided to use ICT because 

she believed it is the “bridge” between children and herself as a teacher. Jing commented positively 

on ICT for its “dynamic effects” and “vivid pictures” which is better than “describing it (the word to 

teach) orally”; she considered her use of ICT (i.e. using computer to present colourful pictures) could 

“save time on explaining the meaning”, to ensure “children understand quickly”. It seems that Jing 

had the similar rationale for using ICT with Tong. In addition to this rationale, seven participants also 

mentioned another reason for using ICT as a presenting tool in their interview responses, which will 

be discussed next. 

Using ICT for “Attracting Attention” and “Stimulating Learning Interests” 

Seven teachers claimed that the use of ICT in whole-class teaching made the activities they 

planned more interesting and attractive for children. Teachers with more years of teaching 

experience such as Yong used a Chinese phrase “空讲” (kong jiang, which means the teachers only 

deliver the content orally) to describe their previous teaching, before ICT was introduced to 

kindergartens; she believed the “tedious and unchangeable” teaching style would make children feel 

bored and their attention would be easily distracted during the activity, which is not desired in 

kindergartens in China. With the support of attractive and dynamic pictures and videos, four 

teachers considered ICT could improve their teaching because it can attract children’s attention and 

aid concentration. Chen said they believed “children are interested in seeing digital pictures and 

videos”, and that the children would show “a higher level of interest in learning when ICT was used” 

as they became “more willing to listen to teachers’ words”. Whether or not ICT was used, it seems 
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that teachers considered children as passive learners, and emphasised their own roles during whole-

class activities as knowledge-transmitters.  

These teachers using ICT to promote interest might suggest that the content was not 

inherently interesting for children. This assertion could be supported by the classroom observations, 

in which I found teachers frequently reminding children to stay focused on their ICT-supported 

instructions. Although this study did not intend to examine the extent to which children’s learning 

interest could be stimulated by teachers’ use of ICT, previous researchers argued that ICT-supported 

presentations were considered superior to traditional forms of representation because “their 

multimodal and dynamic affordances were believed to capture children's attention better than still 

images” (Mertala, 2019a, p. 341). However, merely changing the form of representation may not 

always bring about a higher level of children’s interest. Guiding Framework for Kindergarten 

Education (Trial Version) (MoE, 2001) required teachers to “get close to children’s life, and plan 

activities based on children’s interests” (p. 11). However, interviews in the study found most 

activities were planned before that semester by teachers themselves and were often dependent on 

the textbooks teachers used. Participants noted they selected activities from those provided by 

textbooks and the selection was dependent on their understanding of children’s interests. 

Those interview responses showed teachers did not pay much attention to children’s 

interests that happened in-the-moment during kindergarten activities. The participants in the study 

simply believed that the teaching/learning content provided by the textbooks may align with 

children’s interests, and that using ICT as a presentation tool can further stimulate children’s 

learning interests, rather than “getting close to children’s life” as suggested by the national ECE 

guideline. As this study aimed to understand teachers’ ICT use, children’s interests in the 

teaching/learning content were outside the inquiry. However, this thesis asserts that, even if the 

teaching/learning content is what children have interest in, a teaching style that is one-way and 

knowledge-transmitting could lose children’s attention. 
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Summary and Discussion 

Teachers’ use and perceptions of ICT during whole-class teaching are discussed in this 

section. The finding that teachers consider ICT as a useful presentation tool aligns with many 

quantitative studies conducted in other kindergartens in China (such as Dong, 2014; L. Guo et al., 

2006; J. Wu et al., 2016); teachers in this study also provided explanations for their claims. These 

teachers seemed to use ICT for accomplishing the teaching/learning goals, which are mostly 

prescriptive, close-ended, and might lack interest for children if ICT was not used. Quite often, the 

use of ICT was prescribed in the textbooks. Participants also believed ICT could make their 

traditional teaching “effective”, rather than promoting the children’s active learning. Many 

researchers, however, suggest that ICT should be used to benefit children’s active role in learning, 

and not merely as a presentation tool in teacher-centred activities (Bourbour & Masoumi, 2017; L. 

Guo et al., 2006; White, 2015). As argued by White (2015), “Utilizing a SmartBoard instead of a 

chalkboard, an E-book instead of a printed book” (p. 32) is merely changing the delivery rather than 

the way children experience the learning. 

Through the TPACK lens, participants’ emphasis on using ICT for conducting “effective” 

teaching is related to their teacher-centred, knowledge-transmitting pedagogical belief, which had 

been found widely in kindergartens in China (such as Feng, 2017; B.Y. Hu et al., 2015; Jiang et al., 

2017; Y. Yang, 2013). However, the pedagogical ideas reflected by teachers’ perspectives did not 

align with those suggested in the national documents, such as using child-centred activities to 

replace teacher-centred instruction and supporting children to construct knowledge through their 

own experiences (see Guidelines for Learning and Development of Children Aged 3–6, MoE, 2012b). 

The findings which emerged from the study suggest that teachers made decisions of ICT use based 

on their pedagogical beliefs; as many other researchers suggested, there is a gap between 

kindergarten teachers’ current practices and what the recent reform expects them to do (Dong & 

Mertala, 2020; Rao et al., 2010; W. Yang & Li, 2019). 



 121 

The teachers in this study and those in X. Liu (2017), another study in China, both, in their 

interview responses, valued ICT’s potential for efficient teaching. Here, the “effectiveness” was 

mainly about whether they could deliver the teaching/learning content, which might be challenging 

without ICT-supported presentations, within the limited time (normally 20 – 30 minutes). While X. 

Liu (2017) did not explain these findings, the use of ecological system theory assisted interpretation, 

as how the teachers measured the “effectiveness” and perceived the usefulness of ICT should be 

understood in the context of the prevailing educational and cultural traditions. Teachers in China are 

not just considered as the ones who transmit knowledge, they also are expected to accomplish 

teaching goals and ensure their instructions can engage children in learning (Tan & Chua, 2015). 

Participants’ stress on ICT’s efficiency in presenting teaching/learning content explained why Dong 

and Newman (2018) found kindergarten teachers in Shanghai believed children only need to watch 

what teachers presented on screen, rather than manipulating ICT, during whole-class activities. 

Findings related to ICT as a presenting tool were discussed in this section. While it is a 

common practice for participants, their interview responses showed that they may have various 

thoughts around this type of use. As presented in the following section, participants’ various and 

complex thinking around their “similar” ICT use will be analysed.  

“Similar” Use of ICT, Different TPACK 

Although all participants indicated they used ICT to present teaching/learning content, my 

observations and the review of teaching plans showed there were minor differences between how 

they use it and when they use it. The TPACK model provided a lens for understanding teachers’ 

decision-making process for ICT use in their kindergartens. In this study participating teachers used 

ICT differently based on the subject content and their pedagogical beliefs. Whereas they used ICT to 

support the similar activity, the ways they understood the activity differed; when to use ICT (sub-

theme 1) and what strategies teachers used combining with ICT (sub-theme 2), emerged as two sub-

themes in relation to their different TPACK, are discussed in the following sections. 
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When to Use ICT? 

When asked how they make decisions about using ICT for teaching, five teachers indicated 

that their first consideration was the learning/teaching content. According to them, some content is 

appropriate to be taught in ICT-supported teaching, but for other content it will be “a waste of time” 

to use ICT (Yong). Here, the learning/teaching content mainly referred to the subject matter; 

according to participants, the “subjects” are actually five learning areas listed in the national 

guideline (they are language, numeracy, art, well-being, and social skills). The five teachers agreed 

that ICT is appropriate for language and numeracy activities, while social teaching and well-being 

activities like physical education, are not effectively supported by ICT. S. Chen (2017), similarly, 

suggested ICT might be more appropriate for teaching language and numeracy than other subjects. 

Teachers’ considerations of the teaching/learning content are based on their Technological Content 

Knowledge, which refers to teachers’ understanding of how technology can present specific content 

and change the way learners comprehend concepts in a specific content area (Mishra & Koehler, 

2006). In this study, participating teachers considered ICT as a tool for children to visualise the 

abstract teaching/learning content, therefore learning through concrete, literacy or numeracy 

concepts. It demonstrated that when making decisions of whether to use ICT, participants took a 

range of factors into consideration, such as whether the content is appropriate to be delivered 

through ICT; thus, they were using their TPACK (Koehler et al., 2014). 

Through observing participants’ ICT use (mainly in language and numeracy activities), this 

study found actual use of ICT was complex and diverse, despite interview responses reflecting 

similar TPACK. For example, while Bai and Chen explained they would use ICT at the beginning of the 

whole-class language activity (such as story-telling, or reading literary works like poems) to stimulate 

children’s interests and attract their attention, Dang held a distinctly different pedagogical idea 

about the use of ICT in language activities: 

…what is the key point in a language activity? It’s about listening and talking about 

children’s feeling of literary work; the key point is letting them learn aurally. If you 
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directly show children a picture, they will use their eyes to observe the picture, rather 

than listening to the literary work… Different subjects have different characteristics. 

Using ICT at the beginning of language teaching is inappropriate. I prefer to read the 

literary work to the children at first, and then use ICT to help them comprehend the 

keywords and concepts. (Dang) 

The ICT use in Chen and Dang’s language activities had differing aims, which was the result 

of their different understandings of how to teach the subject, language (also known as literacy), and 

how ICT could support their pedagogical approaches. Bai and Chen used ICT to support children to 

stay focused on their instructions and learn through visual and aural stimuli, whereas Dang preferred 

children to listen to a literary work to make sense of it and later used ICT to externalise the abstract 

concepts. This presumes Dang supposed that when children learn literary works, they should learn 

first through aural stimuli, and then visual. It appears that teachers’ understandings of how children 

learn certain subject content influences their decisions related to when to, and how to, use ICT. The 

findings echo what Shulman (1987) mentioned in the PCK model but was overlooked in the TPACK 

model – teachers’ knowledge about the learners. In this case, although Chen and Dang both used ICT 

during the language activities, their practices of using ICT at the beginning of activity or in the end 

were different due to their various understandings of how children should learn. This finding 

resonates with what Porras-Hernández and Salinas-Amescua (2013) concluded on teachers’ 

instructional design, that teachers’ knowledge about children’s specific needs and learning 

preferences is essential for planning ICT-supported activities.   

Other Strategies that Combined with ICT use 

While all participating teachers indicated that they used and were observed to be using, ICT 

for story-telling activities during whole-class teaching (i.e. demonstrating picture books through 

PowerPoint slides or using document cameras), they had different pedagogical practices regarding 

the story-telling: ICT used to tell stories in a one-way, lecturing style; ICT to tell stories through 
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considerable discussion between teachers and children. Two examples, typical of these pedagogical 

practices, are described and the reasons for such practices discussed. 

Observation of Yong, Upper class 3 (5-6 years old), Lake Kindergarten 

Language activity – sharing a story, 9.00 – 9.40, 11th December 2018 

The teacher assembled all children and said, “today we are going to share a story”. She 

opened a PPT (PowerPoint slides), which includes a picture book. The teacher 

introduced the title of the storybook first. Then the teacher began to read the story for 

the children, clicking the mouse to turn the slides. After the teacher had read the story, 

she handed out the books to the children (i.e. thirty-two of same book for thirty-two 

children). Then she played the audio recording of the narrative accompanying the story, 

turned off the computer screen, and asked the children to look at the books in their 

hands. The teacher asked children whether they can “tell their friends the story”, before 

leading them to read the story together. 

Observation of Bai, Upper class 2 (5-6 years old), Stream Kindergarten 

Language activity – sharing a story, 10.00 – 10.35, 24th October 2018 

The teacher started her class by inviting two children to introduce their favourite books. 

After this activity, she opened the sliding doors, behind which there is a computer. She 

began by saying “today we are going to make friends with two animals”, while opening 

a picture of a duck and goose on the computer. She asked children whether they could 

recognise a duck and a goose; children raised their hands and walked closer to the 

screen, talking about their understandings. Bai turned to another page (like PowerPoint 

slides). Bai told the story page-by-page; she also invited children to guess what happens 

next. The same routine happened to each page of the slides. Sometimes, Bai invited 

children to comment on the main characters – the duck and goose, by asking questions; 

for example “why has the duck said this?” and “is the duck friendly?” The story was 

about the duck and the goose playing a game called Freeze; afterwards the teacher also 
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let the children play this game during whole-class teaching. Before the game, she 

emphasised the rules of the game. Then, she led the children experience the game: 

once she said “Freeze!” the children froze in position. The game lasted for two rounds. 

After the game, the teacher repeated the story-reading by turning pages. She also 

invited children to follow her voice as she read the story. 

Both Yong and Bai used ICT as a tool for visualising stories for children, but Yong’s story-

telling was in a lecturing format, whereas Bai invited children to respond and to express their ideas. 

Their different pedagogical ideas were investigated in the post-observation interviews. Yong 

explained that she used different strategies, which included using PowerPoint slides for the 

presentation, playing the audio recording of the narrative accompanying the story, and letting the 

children read individually and allowing the children to listen and read the story repeatedly. Bai, on 

the contrary, commented that she hoped children would express themselves during the language 

activity; as the story was about a game, she believed it was important for children to play the game 

during the activity, such an experience could help them make sense of the feelings of the main 

characters. When explaining her rationale, Yong mentioned an old saying from ancient China when 

reflecting on this activity, “Read it one hundred times, and understanding will follow spontaneously” 

(书读百遍，其义自见, “shu du bai bian, qi yi zi xian”; translation is cited from Hess & Azuma, 1991, 

p. 6), emphasising that her two ways of ICT use let children listen to the story twice. Children in 

Yong’s class were considered, it seems, to be passive learners who needed to listen to the teacher’s 

story-telling or the audio recording of the story multiple times; the old saying shared by Yong 

reflected that she believed listening to and reading the story could ensure children gain an 

understanding that “follows spontaneously”. In contrast, Bai provided children opportunities to 

make meaning of the story through listening to the story, discussing the characters, and 

experiencing the game that characters played; that is, children co-constructed the meaning of the 

story by discussing and interacting with peers and the teacher. 
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Yong and Bai’s ICT-supported story-telling activities, and their explanations, can be 

understood through the TPACK model, which refers to an understanding of how technology can 

support teachers’ specific pedagogical practices (Mishra & Koehler, 2006). Yong considered ICT use 

as a tool which could support her lecturing-style of story-telling, while Bai planned various activities 

to stimulate children’s thinking, talking and meaning-making; for Bai, ICT was used as a trigger for 

those activities. It seems Yong held a pedagogical belief that was profoundly influenced by the 

Chinese culture (macrosystem), which valued teachers’ “careful” pedagogical design (in this study, 

delivering the story in different ways) and learners’ effort in drilling and rote learning (Rao et al., 

2010; Tan & Chua, 2015). The pedagogical belief underpinning Bai’s story-telling activity seemes to 

be shaped by some educational ideas promoted in recent reform (macrosystem). For example, 

giving children the opportunity to experience the game reflected a belief that direct and concrete 

experience is necessary for children’s learning. Additionally, engaging children in a discussion about 

the story showed Bai believed children have the right to express feelings and shared ideas (Huang et 

al., 2019). A possible reason for Yong’s and Bai’s differing TPACK, as Blackwell et al. (2016) 

suggested, could be that kindergarten teachers’ TPK is shaped by the contexts surrounding them; 

this will be discussed further in the next chapters. 

Summary and Discussion 

After the first round of interviews with participating teachers, I found they used ICT in 

similar ways, such as using ICT to visualise teaching/learning content such as stories. The classroom 

observations and post-observation interviews later let me reflect on the “initial findings” as they 

generated more evidence of teachers’ pedagogical ideas and practices related to their ICT use (the 

contribution to methodology of the study will be discussed later). This study found ICT was used by 

participants combined with various pedagogical ideas and approaches. Teachers’ different 

understandings of: how teaching/learning content could be delivered by ICT (Technological Content 

Knowledge); how ICT can change or support the way they teach (Technological Pedagogical 

Knowledge); and how ICT can support the pedagogical approaches they used for a specific content 
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(Technological Pedagogical Content Knowledge) can explain why they interacted with children in 

different ways and why they used ICT at different times. The findings show that teachers made 

decisions about ICT use based on the subject, which is a result of the separate-subject teaching 

approach that had been implemented in China ECE for a long time (Li, 2005; Li & Yang, 2017). 

Although ECE in China has been promoting integrated learning, to replace the separate-subject 

approach (Dong & Mertala, 2020), the integrated approach was not reflected in participants’ 

practice. The pedagogical belief behind teachers’ practice seemed to overlook the connection 

between particular activities with other areas of learning, which did not align what the national ECE 

guideline suggested: 

Pay attention to the development of the whole child. Child development is a holistic 

process. Of critical importance for supporting the development of a well-rounded child 

is to balance different learning goals and integrate different areas of learning (MoE, 

2012b, p. 1).  

This study found that, although participating teachers may have similar Technological 

Content Knowledge, wherein teachers believed teaching/learning content of literacy and numeracy 

is more appropriate to be conveyed via ICT than traditional tools such as printed pictures, their ICT 

use was complex and diverse because of their various understandings of pedagogies related to ICT 

use. Koehler and colleagues (2014) noted the interaction between teachers’ Technological Content 

Knowledge and Technological Pedagogical Knowledge could be considered as their Technological 

Pedagogical and Content Knowledge, which is evident when teachers are teaching content using an 

appropriate pedagogical approach that is combined with ICT use. Interaction between teachers’ 

Technological Content Knowledge and Technological Pedagogical Knowledge was apparent in this 

study. 

This study argues it is difficult to understand the meaning of ICT use in kindergartens 

without taking teachers’ actual practices and teacher-children interactions into consideration. 

Questions arise, therefore, about previous quantitative research, conducted in ECE contexts in China 
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(such as L. Guo et al., 2006; X. Liu & Pange, 2015a; J. Wu et al., 2016) and aimed to understand how 

teachers used ICT – general descriptions of how teachers use ICT, and the frequency of ICT use, 

contributes to only a superficial understanding of teachers’ ICT use. How teachers interact with 

children, and whether the children are provided with chances to co-construct meanings with peers 

and teachers, can influence the educational value of teachers’ ICT use, such as the ICT-supported 

story-telling activities. This study follows the argument made by Yelland and Gilbert (2018) that both 

teachers and researchers should look beyond the format of ICT use and investigate the educational 

value behind such use.  

Documenting and Sharing Children’s Play and Works 

Teachers’ documentation of children’s learning and play has been regarded as an important 

practice in ECE settings across the world, because it provides an opportunity to share the process of 

learning with children and help both teachers and children reflect on their teaching and learning 

experiences (Kang, 2013). ICT is critical to supporting teachers’ documentation as it allows teachers 

to capture important moments, record the process of children’s learning, and to revisit it with 

children and their parents when necessary (such as photos and video-recordings). In this study, all 

participants claimed they used ICT for documenting and sharing children’s play and works with 

children themselves, with believing ICT as a tool for providing instructions for children’s play (sub-

theme 1: a special pedagogical approach – “commenting on play”). In addition, they also used ICT-

supported documentation to help children reflect on their work, such as the numeracy skills taught 

during whole-class activities (sub-theme 2: sharing play and work, and teachers’ rationales). Their 

perceptions of ICT as a documenting tool and their corresponding practices, along with why they 

perceived and used it in this way, are discussed in this section.  

A Special Pedagogical Approach: “Commenting on Play” 

Four participants reported that they took photos or made video recordings of children’s play 

during outdoor play time or those happened during small learning centres; they indicated they 

would share these photos and videos with children later, mostly during whole-class activity time. 
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They called this activity as “游戏讲评” (you xi jiang ping), which could be translated (by the 

researcher) as “commenting on the play” in English. The following observation notes provided an 

example of commenting on play. 

Observation of Xuan, Upper class 1 (5-6 years old), River Kindergarten 

Outdoor activity and whole-class activity, 8:00 – 9:00, 9th October, 2018 

In the morning, children arrived at the kindergarten one by one. They went to the 

classroom to leave their belongings (such as little back bags) and then back to the 

outdoor to play. There were different areas of the outdoor space for different classes. 

Children in Xuan’s class were provided with a small area with swings. Some children 

were gathering around the swing and help one child to stand up on the swing. Xuan 

stopped them. The children did not stop their actions and Xuan took a picture of this 

scenario, with telling them it is dangerous. The child left the swing and went to join 

other children’s play. 

……. 

At 8:40, Xuan told the children it was the time for morning tea. The children formed a 

line and walked to the classroom. They returned to their seats and Xuan told them they 

needed a discussion before having morning tea. Xuan used computer to display the 

pictures she took near the swing, asking children whether there is something wrong 

with the picture. Some children indicated that people should sit on the swing rather 

than stand on it. Xuan praised them for the right answer, commenting on the picture 

that it is very dangerous if you lose balance. 

After this activity, children in Xuan’s class went to have morning tea and thus I got a chance 

to invite her to explain the rationale for taking pictures and displaying it for all children. She 

explained that she often noticed “risky behaviours” by some children during the morning outdoor 

play session, which may cause injury; therefore, she took photos of those behaviours and shared 

them with the whole class to remind other children of those risky behaviours. Although 



 130 

“commenting on play” was conducted in a whole-class manner, Xuan did not consider it as the 

whole-class teaching because it did not include formal teaching. In fact, Xuan was the only teacher 

who claimed that the purpose of “commenting on play” was to teach children how to play safely. 

While Xuan’s fear of children’s safety issues is also experienced by other kindergarten teachers in 

China (J. Zhou, 2013), three teachers claimed that their aim in “commenting on play” is not related 

to children’s safety concerns. Instead, they claimed that the aim was about “promoting a higher 

quality of children’s play”. 

According to these three teachers, their use of ICT, to take photos and make video 

recordings for later sharing with whole class, was to let children re-experience the events which 

happened during play, in order to improve the quality of play. Teachers then could use these photos 

and videos to stimulate other children’s thinking and problem-solving around the play, such as the 

challenges they met and how the children solved the problem. In the following interview excerpts, 

Dang’s explanation reveals that “commenting on play” had been a normal activity before ICT was 

introduced to the kindergarten. ICT, due to its affordability, later became an important tool enabling 

“appearing the events again”. 

During this process (commenting on play session), the teacher would definitely ask 

children “have you met any problem in play today?” In the past, without ICT, when 

some children expressed themselves, they could not completely show the occasion at 

that moment again. Thus, ICT is appropriate and teachers might use photos and videos, 

to re-appear the occasion; it is the beauty of ICT. (Dang) 

The participants noted “commenting on play” often happened in children’s sand play, water 

play and block play. The following excerpts were my observation of children’s block play in Fan’s 

class. 

Observation of Fan, Middle class 1 (4-5 years old), Stream Kindergarten 

Small learning centres, 15:00 – 16:10, 9th October, 2018 
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Children were playing in the small learning centres that they chose. Fan walked in the 

classroom to observe children’s play. In the block play area, children were trying to 

build a bridge; three children discussed how they could make the bridge longer. They 

tried, failed, and tried again. Fan encouraged the children to try in different ways; at the 

same time, she used her smartphone to document this process. 

……. 

Children were picked up on 16:10. Before the pick-up time, Fan told children to get back 

to their seats and displayed the videos via computer. After the video, Fan asked children 

whether they could successfully make the bridge longer. Children raised their hands to 

share ideas. Fan summarised children’s answers and concluded the best way to solve 

this problem. In the end, Fan said it was the time to go back home; she told children 

that they could try it with parents. 

During the post-observation interview, I investigated the rationale for this “commenting on 

play” activity. Fan emphasised the importance of “commenting on play” for “improving the quality 

of play” (高质量地玩, gao zhi liang de wan). She claimed that when children meet challenges during 

play, some of them may want to quit the play or “play blindly” (瞎玩, xia wan; for example, “they 

may knock the blocks on the floor, … or join another small learning centre”). She believed it is the 

time for teachers to intervene to prevent such problems for all children; according to Fan, a good 

intervening strategy is guiding children to discuss the emerging problems, or challenges, together. 

Fan further suggested that ICT is appropriate for such an intervention and that, through the 

intervention, children could overcome the challenges and keep on the task, rather than not 

persevering in play or “playing blindly”. It seems Fan believed that, when the children meet 

challenges, they need to seek for strategies to solve the problem, and this process means a “high 

quality of play” because children could practice problem-solving skills during this experience. It could 

be argued that, if children give up the challenge and did not persist, the play would be considered as 
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“low quality” by Fan. Participants’ perspective of children’s play is further discussed in the next 

chapter, to avoid repetition.  

Sharing Play and Works, and Teachers’ Rationales 

In addition to “commenting on play”, seven participants indicated that they use ICT (i.e. 

document cameras) for sharing children’s works, such as answer-sheets and the craftworks they 

made, during whole-class teaching. It was observed that, during whole-class numeracy or crafting 

activities, teachers gave out the worksheets or crafting materials to children to practise the newly 

acquired skills, such as matching a picture containing six dogs with the label “6”, or using cotton 

sticks to make up a dinosaur skeleton. Teachers generally gave children ten minutes for practice, and 

then collected worksheets, with some correct and some wrong answers, or the children’s 

craftworks, and put them under the document camera for demonstration. 

When asked why they shared children’s play and works with the whole class, two patterns of 

responses emerged: transferring individual experience to collective experience, and letting children 

reflect on their own works and play. Dang and Fan reported that they often recorded children’s 

successful experiences in solving the problems they met during play. Dang shared an example of 

how she made video recordings of a child’s use of bamboo pieces to make channels during water 

play; later she explained: 

When they were playing in different groups, they are gaining individual 

experience...with the support of video recordings, children can directly see how others 

made use of the bamboo pieces to support the water play smartly. In this way, they can 

learn from other children’s successful experiences. 

It seems that Dang felt satisfied with the way the child built bamboo channels and wanted to 

make this successful individual experience visible for the whole class. Similarly, Bai mentioned that 

she often shared photos of good block-play products with the whole class to improve “all children’s 

level”. Here, the word “level” was related to Fan’s conceptualisation of “the quality of play”; it 

referred to children’s ability to play skilfully. Bai also believed that, by sharing good block works, all 
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children would “want to imitate the good work” in the following few days and hence, “their levels 

would improve”. It seems Bai expected all children to imitate the good work and used it as a 

reference for assessing children’s development. My observations of participants’ commenting-on-

play activity found the teachers often gave oral explanations of how to build “good” blocks and how 

to solve a particular problem in whole-class activities. However, merely sharing one or two specific 

child(ren)’s problem-solving practices could lead children to believe there was only one way to solve 

a particular problem. 

 In addition to transferring individual experience into a collective experience, Fan and Qiong 

also commented that they hoped such use of ICT would encourage children to reflect on their own 

play and/or works (i.e. answer-sheets, craftworks) for further improvement. Teachers, however, 

used words such as “good”, “right”, “correct”, “unsuccessful” and “wrong” to describe the work and 

play they illustrated through ICT, thus assessing children’s work and play. Furthermore, during 

classroom observations, it was noted that Qiong, Tong and Yan chose answer-sheets with wrong 

answers for demonstration purposes. When asked why she demonstrated worksheets with wrong 

answers with the whole class, Qiong explained: “it is an opportunity for them (all children) to check 

their own answers, to understand why that one is wrong”. It seems that Qiong used the answer-

sheet with wrong answers to encourage children to think about where the corrective actions are 

needed. These teachers’ belief in sharing wrong answers may be because Chinese culture 

emphasises self-improvement. In ECE in China, identifying failure is considered to be important 

when clarifying what corrections should be done (Sun & Rao, 2017).  

Summary and Discussion 

This section presented findings of teachers’ perceptions and practices around ICT-supported 

documentation in three kindergartens. Teachers used ICT to document children’s play/works, and 

presented the pictures and video-recordings on computer, in order to support children to learn from 

peers’ experiences (i.e. transferring individual experience to collective experience) and to reflect on 

their own play/works; the ultimate aim was to help children gain development in terms of problem-
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solving skills, “play quality”, or subject-related skills (such as numeracy). Based on the TPACK model, 

teachers’ rationales for ICT-supported documentation mainly emerged from their TK (i.e. ICT affords 

documenting events and showing it again) and PK (for example, they believed children’s reflection 

on their play/works would bring about development). The interactions between TK and PK, called 

TPK by Mishra and Koehler (2006), explained why participants used ICT in this specific way.  

Using ICT for documenting children’s play as a pedagogical approach has been reported by 

researchers in American ECE contexts like Lewis (2017). Lewis named this activity as “video-

stimulated reflective dialogue” (VSRD) and indicated the use of VSRD after children’s play is 

particularly supportive of stimulating children’s higher-order thinking around their play. Lewis, 

however, focused only on the effects of children’s reflections on their play using their own videos; in 

the current study, teachers used videos, or photos, of one or two specific children to stimulate the 

reflections of all children in the class. Although the current study did not aim to examine how such 

ICT use influences children’s higher-order thinking, several questions have emerged during the 

study: Are all children in the class interested to see other children’s play/works? How will the 

children reflect on their own play/work as requested by the teachers? In what contexts are children 

willing to let their play/works to be shared with the whole class? Will the ICT-supported 

demonstration of one/two specific works/problem-solving practices result in children’s beliefs that 

“there is only such way to solve the particular problem”? 

The adoption of ecological system theory informed the interpretation of findings. The 

document analysis found using ICT to document children’s play and learning is mentioned in the 

Requirement for Implementing Eduplay Curriculum in Kindergartens in Jiangsu (Jiangsu Provincial 

Department of Education, 2017a). This helped to explain why all participants used ICT for 

documentation. This document encourages kindergarten teachers to observe children’s play and 

learning, and suggests teachers share the observation-related materials, such as videos and photos, 

with children to “listen to children’s voice, understand their intentions” (p. 2). This echoes what 

Kang (2013) argued, that ICT-supported documentation can be an effective pedagogical tool in 
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externalising children’s mental efforts, which could improve both teaching and learning. However, 

participants in the current study did not take children’s perspective into consideration; they were 

not interested in how children thought of their play; instead, participants assessed children’s play 

based on their traditional belief – they focused more on whether children could play in the way that 

teachers expected, rather than on children’s self-directed exploration related to their play. 

Participants in this study, and those in other China studies (such as Dong, 2014; Y. Yang, 

2013), emphasised the instructional value of children’s play. Findings in previous research reported 

teachers provided “eduplay” (using play as an instructional approach) for children instead of letting 

them play freely or spontaneously (Vong, 2012; Y. Yang, 2013). In this study, participants used ICT to 

instruct on children’s play, that is to say, ICT was used to document children’s play and teachers 

used their documentations to support eduplay. In this scenario, the use of ICT was not involved in 

children’s play. Furthermore, as noted earlier, teachers made decisions related to documentation 

based on their PK. This study argues teachers’ understandings of pedagogy are also shaped by the 

ecosystem within the context. 

Apart from the pedagogical purposes, this study found participants used ICT-supported 

documentation to complete administrative works. How they perceived this practice, along with how 

they used ICT for other daily works, will be reported next. 

Reducing Teachers’ Workload 

In China, teachers’ daily work in kindergartens is filled with many tasks and heavy workloads. 

J. Zhou (2013) reported that kindergarten teachers’ multiple tasks include teaching, caring, 

decorating the environment, communicating with children’s parents, and completing required 

paperwork. Lai (2011) reported that more than 5,000 kindergarten teachers in Beijing in her survey 

study claimed their average working day is 13.5 hours. The findings of the current study reflect the 

heavy workload experienced by participating teachers. All fifteen teachers in the study used words 

such as “busy”, “tired”, “heavy workload” and “no time” to describe their daily work; at the same 

time, they all emphasised that ICT is an important tool because it can make their work “easier” and 
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save time doing much repeated work; two themes about ICT’s affordance in reducing teachers’ 

workload emerged, including making teachers’ work more efficient (sub-theme 1) and making 

classroom management less energy-demanding (sub-theme 2). How ICT saves teachers’ time and 

energy is discussed in following section. 

Making Documenting and Communicating More Efficient 

Teachers’ perceptions and practices in documentation as a pedagogical strategy was 

discussed in a previous section. This section does not repeat but shares another aspect of the 

findings: how participants made use of the documentation materials to meet expectations of leaders 

and children’s parents. In this study, “commenting on play” was not the only activity for teachers to 

document; their interview responses demonstrated that they also used ICT to document children’s 

learning because it provides efficiency and convenience for their work, including administrative work 

and their communication with children’s parents. What the “administrative work” means will be 

discussed in this section. Apart from sharing the pictures/videos with children, twelve teachers 

reported that using the ICT for documenting children’s learning could save time when completing 

“observation journals” and communicating with children’s parents. 

All participating teachers claimed that they were required by the “leaders” (principals and 

local educational authorities) to complete several observation journals every month, an amount that 

varied from kindergarten to kindergarten. Qiong, for example, claimed each teacher in Lake 

Kindergarten need to complete two observation journals every month, whereas Wan from the River 

Kindergarten indicated they were required to complete eight observation journals each month. As 

participants’ work was filled with multiple tasks, six participants argued that ICT could help complete 

observation journals because “taking photos and typing observation journals on computers is more 

efficient than the handwriting” (Jing). Therefore, almost all participants emphasised the 

effectiveness of using ICT for accomplishing the required observation journals. Participants 

described keeping observation journals as “administrative work”, and the total number of 

observation journals would be examined by the leaders and local education bureau at the end of the 
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semester. Xuan complained that the observation journals are just “a block of paper which would not 

be read by others”; but pointed out that they still need to complete them because it was a 

compulsory task for each teacher. This finding shows teachers did not see the potential of those 

observation journals in supporting teaching planning.  

Kang (2013) argued the documentation should go beyond recording and making displays 

because it can assist teachers’ understanding of individual children’s progress, characteristics, gifts 

and experiences, which can shed light on pedagogical planning and teacher-child interactions. In this 

study, only three teachers claimed ICT-supported documentation and the observation journals could 

be used for pedagogical planning. For example, Dang explained, “I use my observation journals to 

understand the current situation of children’s learning and interest, and use it as the reference to 

prepare learning tools for small learning centres and plan classroom activities”. The way Dang made 

use of observation journals echoes what researchers suggested kindergarten teachers do: use 

documentation as a means for reflection and this process should be an integrated part of their 

teaching (Hatzigianni et al., 2018; Kang, 2013). However, for most participants in the study, without 

a deep understanding of the role of ICT-supported documentation and observation journals, focused 

on only ICT’s ability in “making such work convenient and less time-consuming” rather than its 

actual values. This is why they considered keeping observation journals as administrative works; it 

shows teachers’ understanding of observation journals, as required by leaders, differed from the 

meaning behind such requirements.  

All participants also mentioned that they used documentation-related materials to 

communicate with children’s parents, and they consider this format of communication easy, 

convenient and prompt. According to Dang, the photos taken, and the video-recordings made by 

teachers directly reflect children’s behaviours in the kindergartens, and thus are more effective and 

informative than teachers’ oral descriptions. More importantly, eight participants mentioned that 

face-to-face communication between teachers and children’s parents is quite limited because both 
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of them were “too busy”, and therefore ICT is useful for sharing information with children’s parents. 

For example: 

With the help of ICT, we have more ways to communicate, and we trust each other. In 

the past, we could only use oral descriptions to report children’s behaviour to parents; 

but now we can use these resource [photos and video-recordings] to send to parents. 

(Dang) 

Participants explained they sent parents the pictures and video-recordings through their 

personal WeChat account or posted them via the kindergarten official account on the WeChat 

platform. Jing explained “we send photos to them [children’s parents] almost every day… when we 

have special events, such as the Mid-Autumn Festival, we will publish on the WeChat platform to let 

them know how we celebrate it”. Pictures and videos that are shared by the official accounts could 

be accessed by all the followers. This finding resonates with Dong (2014), which reported 

kindergarten teachers in China would share children’s pictures and recordings online. However, this 

is a critical issue related to online safety and might threaten children’s individual privacy (Edwards et 

al., 2018). Additionally, when I further investigated how children’s parents responded to teachers’ 

sharing, Jing explained their documentation and sharing mainly aimed at letting parents know how 

children learn in kindergartens, indicating “letting them know is enough, when they see the photos 

they will feel satisfied and will say thank-you to us; they seldom comment on the photos, you know, 

both teachers and parents are busy.” Her words reflected that the communication between 

children’s parents and teachers were in a one-way direction.  

In many official documents related to ECE in China (for example, the MoE, 2001, 2012b), 

teachers’ communication with children’s parents is encouraged as it provides opportunities for 

kindergarten-family collaboration. Participants in the study merely used ICT to share information 

with children’s parents, believing ICT affords an effective, convenient and prompt communication. 

Researchers noted the good communication between parents and teachers allows them to exchange 

ideas, understand each other’s aspirations, make decisions together, and benefit children’s 
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development ultimately (Gillen & Kucirkova, 2018; Stephen & Edwards, 2017). However, the one-

way communication found in this study may not help teaching and learning. Additionally, the one-

way communication also resulted in a disconnection between how children use ICT in kindergartens 

and what they are experiencing at home. To avoid repetition, more discussion regarding one-way 

communication between teachers and children’s parents will be presented in Chapter Six, the 

chapter that focuses on children’s ICT use. 

Making Classroom Management “Less Energy-demanding” 

In ECE in China, classroom management and discipline are often emphasised because of: (1) 

the influence of traditional Chinese beliefs, which emphasise children’s obedience (i.e. following 

teachers’ instructions and arrangement) and proper behaviours (such as keeping quiet, sitting 

properly) (B.Y. Hu & Szente, 2009; J. Zhu & Zhang, 2018), and (2) the large class size and low teacher-

child ratio (Rao et al., 2010). In this study, ten teachers indicated that ICT could help with classroom 

management and save energy by reducing work. Those participants further explained that ICT could 

be used to establish daily routines, keep children quiet, and fill the gap between different activities. 

The timetables of the three kindergartens, presented in the Methodology Chapter, indicate 

that, like children in other kindergartens in China (see B.Y. Hu & Szente, 2009; Rao et al., 2010), 

children’s daily life in the participating kindergartens is highly structured with many different 

activities. W. Yang and Li (2018) categorised these activities into daily-life activity, outdoor activity, 

small learning centres and whole-class teaching activity. Daily-life activities occur during children’s 

transition from one activity to another. During the daily-life activities, children are expected to drink 

water, go to the toilet, tidy up small learning centres, or line up for the next activity. In the current 

study, six out of fifteen teachers reported that they played music, especially during some daily-life 

activities, to remind children of the next daily routine. The following data excerpts show that 

“reminding children of daily routine” was a common practice in this context, and that the use of ICT 

(i.e. using the computer to play music) saved teachers expending energy when “reminding them 

orally”. 
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ICT makes teachers’ work easier. In the past, we needed to remind them orally; 

teachers might become very tired after keeping reminding children for a whole day. 

(Yong) 

ICT is needed every day, for playing music during the transition of each part of the daily 

activities. I use different music to remind them of the time for having snacks, for 

outdoor exercising, for collecting learning materials [tidying up]… I remind them in this 

way… because this strategy is more efficient... Additionally, it will be too tiring if you 

keep shouting at them, but with music, they can collect their materials immediately 

when they hear the music. (Chen) 

During the post-observation interview, Chen further explained this point by asserting that 

“learning about the daily routine” is important for children because they need to know what to do at 

different time points: i.e. knowledge that would help them adjust to primary school life in the near 

future. Teachers such as Chen, it appears, used ICT (using computers to play music) as a tool to 

nurture children’s “ability”, believing it could replace oral reminders, thus saving energy. This finding 

is similar to an earlier study (J. Liu & Elicker, 2005), in which the researchers found teachers paid 

more attention to daily routines than children’s learning preference and emotional needs.  

Additionally, as classroom discipline in kindergartens in China is considered as important as 

conducting daily routines, eleven participants mentioned maintaining discipline when they talked 

about ICT use. The current study echoes previous research which found that kindergarten teachers 

in China generally expect children to be quiet during whole-class teaching and some individual work 

and that children are allowed to talk only when they interact with other children in small group 

activities (Rao et al., 2010; J. Zhou, 2013). According to Chen, Qiong, Jing and Jia, children are 

sometimes too “noisy” and “excited”, and so they played cartoons as a strategy to keep them quiet. 

Jing justified her non-educational-goal-related ICT use by commenting: 

Some time I used ICT with no reason. I just thought they are too noisy and they should 

be quiet… It (cartoons) was just a way to make them keep quiet. (Jing) 
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Bai expressed a different view of the relationship between ICT use and children’s quietness. 

She said that she found children could have two kinds of reactions to videos shared during whole-

class activity: (1) “they became quiet quickly” when the video can attract their attention, and (2) 

“became more excited” when they want to share their perceptions and experiences related to the 

content. Instead of letting children talk when they showed interest, Bai said she would stop the 

video if children became too excited because “they should know what behaviour is acceptable 

during whole-class activities”. The purpose of the “punishment” Bai adopted (i.e. stopping the video 

unless children became quiet) was to let children know that their “excitement” is not acceptable. It 

is evident that, Bai, like many kindergarten teachers in China (J. Liu & Elicker, 2005; Rao et al., 2010; 

Y. Yang, 2013), prioritised the teacher’s authority, classroom disciplines, and children’s appropriate 

behaviours during whole-class teaching. As the participants generally believed children have a high 

level of interest in watching cartoons/videos, they used ICT as an assisting tool to manage classroom 

discipline, to save time and energy. For example, Jia said she thought ICT use (playing cartoons, and 

playing specific music) restrained her from “shouting at children” when she wanted to quieten them 

because the ICT stimulus indicated the expected behaviour. Here, Jia’s explanation echoed Chen’s 

description of “shouting at children loudly” when she managed the discipline; they both complained 

that managing discipline work was “tired and repeated” and could cause a sore throat. Maintaining 

good classroom discipline has been considered as a basic skill for teachers in China for a long time 

(Rao et al., 2010); in this study, ICT was used to assist with this skill and release teachers from the 

“tiring” work. 

In addition to teachers’ practices around ICT as a tool for managing daily routines and 

maintaining disciplines, the interview and observation data demonstrated they also used ICT as a 

time-filler to “reduce children’s waiting time”. Many activities conducted throughout the day in 

kindergartens in China are one-big-group oriented because children in a class are expected to begin, 

and complete, each activity at the same time. Y. Yang (2013) reported that kindergarten teachers in 

China used many strategies to occupy children who “need to wait for their peers to enter into a 
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subsequent activity, such as drinking, washing time, after-meal time and snacks time” (p. 179). In the 

current study, teachers such as Tong and Jia reported that sometimes they used ICT without any 

intentional, education-related purposes; for example, they played cartoons for children during 

transition time such as after-meal time and snacks time. Bai said that her ICT use before lunchtime 

was aligned with the teaching theme: 

… ICT is used throughout the whole day. In terms of the activities before lunch…we only 

have limited space in the bathroom, and the children could only wash their hands group 

by group. The rest of the children need to wait passively, right? We need to organise 

some activities, such as playing a game… or we can watch videos which are related to 

the teaching themes. (Bai) 

It is interesting to note Bai used the word “passive” to describe children’s waiting during the 

transition time, and that she arranged activities to prevent them from “being passive”. Jing told me 

that children’s passive waiting (消极等待, xiao ji deng dai) was not encouraged by leaders because 

they believed it does not benefit children. The review of Guiding Framework for Kindergarten 

Education (Trial Version) (MoE, 2001) found children’s waiting time is discouraged in the macro-

context, as it suggests teachers “do their best to reduce unnecessary group activities and transition 

time, in order to reduce and eliminate children’s passive waiting” (p. 12). Researchers also pointed 

out children’s waiting during transition time is meaningless and passive: during the waiting time, 

children could not actively engage in activities but had to stay on seats and follow teachers’ 

instructions. Therefore, there should be a more flexible timetable and teachers need to plan 

meaningful activities for transmission time (L. Ma, 2011; Q. Zhang, 2019). In the current study, it 

seems neither Bai nor Jing had thought about the deeper reason for discouraging children’s waiting 

time; they simply used ICT to let children “have something to do” to occupy the time, rather than 

reducing group activities and transition time. Ironically, the group activities and transition time were 

inevitable because of the structured kindergarten timetable. 
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Summary and Discussion 

This section has discussed how participating teachers used ICT to reduce their work that 

was, in the past, mechanical, repetitive and time-consuming. This included conducting classroom 

management orally and writing down observation journals manually. Participants also reported 

using ICT to raise children’s awareness of daily routines and appropriate behaviours during whole-

class activities, believing such awareness is necessary for children’s social development. J. Zhou 

(2013) argued that the culturally-based socialisation goals have a profound influence on the way 

teachers conducted daily routines in kindergartens. In this research the culturally-based socialisation 

goals, such as raising children’s awareness of “keeping quiet during whole-class activities” (Bai) and 

“knowing what to do at different times” (Chen), were considered vital for children’s future 

development (such as entering primary schools). The review of Early Learning and Development 

Guidelines for Children Aged 3 to 6 Years found that social adaptability is listed as a key learning 

domain and the relevant goals included “follow a daily routine” (MoE, 2012b, p. 10) and “Able to 

perceive the meaning of the rules and basically observe them” (p. 28). The participants in the study, 

along with those in another China study (Y. Yang, 2013), regarded those disciplines as an important 

“subject area” for children to learn. Through an ecological lens, the philosophy underpinning these 

goals was related to the dominant cultural beliefs about children; Confucianism stresses on the 

authority of teachers and the obedience of children (J. Wang & Mao, 1996) and communist culture 

emphasises structured daily organisation (Vaughan, 1993). 

According to the teachers, ICT saves the time and energy required by their work. Lun 

indicated that, with the support of ICT, “I could complete administrative works quickly and thus have 

more time for staying with children and observing them” and such observations could “help me 

understand children’s needs and interests better” and then “generate ideas about how to adjust the 

prescriptive teaching/learning plans based on their learning interests”. The value of ICT in bringing 

teachers convenience and benefiting their pedagogical design has been reported by Dong (2014) and 

X. Liu (2017) as well, in which they argued ICT could release teachers and helped them to spend time 
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on more meaningful works such as having conversation with children. Despite participants claiming 

that ICT had reduced their workload, my field observations revealed teachers are exhausted due to 

trivial tasks, and sometimes did not leave their kindergarten until after 9 p.m. Trivial tasks and lack 

of time, as suggested by Dong (2014) and X. Liu and Pange (2015a), appear as obstacles which hinder 

teachers from developing a deep understanding of how to use ICT to enrich and extend children’s 

learning (this will be discussed in Chapter Six).   

Previous researchers had critiqued kindergarten teachers in China for using ICT for 

administrative works, such as managing educational resources and sharing information with 

children’s parents, rather than for pedagogical purposes (see L. Guo et al., 2006; X. Liu, 2017). The 

review of literature in the study found some of the kindergarten teachers’ “administrative work” (in 

their own eyes), such as using ICT for communicating with children’s parents and using ICT for 

accomplishing paperwork such as observation journals, can support kindergarten teachers’ 

pedagogical practices in different ways. Thus, this study argues that keeping observation journals 

and communicating with children’s parents should not be considered as administrative work. 

However, most participants in the research merely realised ICT’s affordance in reducing workload, 

they did not see the value behind such affordance. For example, they used ICT to complete required 

observation journals rather than using it to support pedagogical design or the parent-teacher 

collaboration. Furthermore, some of them used ICT to occupy children to meet leaders’ expectations 

(i.e. reducing children’s waiting time) rather than considering the meaning behind it. This study 

found teachers had limited understandings of suggestions made in national ECE policies (Rao et al, 

2010; Y. Yang, 2013; W. Yang, & Li, 2018; J. Zhou, 2013).  

Chapter Summary 

The findings discussed in this chapter suggest that all participants used ICT for activities in 

whole-class formats, such as whole-class teaching, the comments following children’s play, 

managing classroom disciplines and for other “administrative” work. All participants considered ICT 

as a useful presentation tool for visualising teaching/learning content and for attracting children’s 
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attention, a finding that is consistent with a number of studies in China ECE (such as L. Guo et al., 

2006; X. Liu et al., 2014), in which ICT has been found to support teachers’ teaching and make their 

daily work easier. Generally speaking, when ICT was used in whole-class teaching, it did not change 

the ways children learn because it only provided aural stimulus and visual representation. The 

ecological system theory provided explanations for participants’ perceptions and practices. To a 

large extent, participants’ use of ICT as a teaching tool was related to the macrosystem, which 

contains Chinese educational traditions and cultural norms. The macrosystem shaped the physical 

settings of the classroom, such as class size and teacher-child ratio, which are considered as 

microsystem elements.  

Using the TPACK model during the data analysis process, this study found teachers’ ICT use 

during whole-class activities was combined with various pedagogical ideas and approaches 

(Pedagogical Knowledge). While a didactic pedagogy emerged as the main approach during whole-

class activities, other approaches involving teacher-children interactions, and co-construction of 

meanings, though rarely observed, were adopted by some teachers with the support of ICT. All 

teachers in the research used ICT based on their understandings of “what to teach children” (i.e. 

Content Knowledge). The content could be related to subject areas prescribed in textbooks, or the 

developmental goals listed in national documents, such as the daily routines and classroom 

disciplines. Teachers’ understandings of “how to use ICT to support teaching” (Technological 

Pedagogical Knowledge) and “how to use ICT to convey subject content” (Technological Content 

Knowledge) were found useful in understanding why they used ICT in various ways. 

This chapter has focused mainly on how teachers used ICT for their own purposes such as 

accomplishing prescriptive teaching/learning goals, managing classroom disciplines and dealing with 

administrative tasks. Their ICT use during whole-class teaching and other teacher-centred activities 

did address the theme of “ICT as a teaching tool” but provided only a partial answer to the research 

questions of the study. When ICT was used as a learning tool for children, the participants held a 

different attitude toward it. The divergent perceptions and practices regarding “ICT as a teaching 
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tool” and “ICT as a learning tool” reflect the complexity of kindergarten teachers’ constructs of ICT 

use. How they provided ICT for children in child-centred activities and their corresponding 

perceptions, rationales and concerns, are discussed in the next chapter. The ways teachers provide 

children with ICT directly influence how children gain ICT-related experience in kindergartens, and 

such experience may have a long-term impact on their education and work in the future.  
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Chapter Six: Children’s Use of ICT: Investigating Kindergarten Teachers’ Rationales, Practices and 

Concerns 

The previous chapter focused on how teachers used ICT to conduct whole-class activities, to 

document children’s play and work, and to reduce their workload. The focus now turns to ICT use by 

children. In kindergartens in China, ICT is sometimes considered as a learning tool, therefore 

teachers provide children with ICT to support their learning and development. In this study, 

children’s use of ICT is described through interview and observation data. Relevant documents are 

used to contextualise and rationalise teacher perceptions and practices in the children’s use of ICT. 

Gaining understandings of how teachers provide children with ICT, how they support children’s use, 

and how they perceive such use is critical, as they directly influence children’s learning experience in 

kindergartens. 

This chapter begins with a discussion of teachers’ rationale for providing children with ICT 

(theme 1). Teacher rationale is analysed to understand why they made the decisions they did and 

what learning they expected as a result. Analysis of their interview responses showed they expected 

children to learn various skills from interacting with ICT and gain meaningful and playful experiences 

from it; they also expected that, with the support of ICT, children could show more engagement in 

activities planned by teachers. Then, the focus of this chapter shifts to teachers’ practices related to 

children’s ICT use (theme 2) – how they made decisions, provided ICT, and supported children’s use 

of it, in practice. Observed practice and discussion of that practice in interviews revealed a mismatch 

with the stated intentions. The mismatch was mainly about children’s access to ICT and in what ways 

they were allowed to use it. 

Thereafter, the chapter investigates the reasons behind the mismatch between observed 

practices and teachers’ self-reported practices. Different sources of data showed that some teachers 

were concerned about children’s use of ICT in practice (theme 3), in spite of self-reported positive 

attitudes towards such use. Therefore, the way teachers provided children with ICT was a result of 

their complex perceptions of it. Their concerns about children’s inappropriate use, their preference 
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for hands-on activities, and the perceived challenges for making ICT-related changes, prevented 

them from providing children with ICT in the ways they originally planned. In this chapter, the TPACK 

model was adopted to interpret how teachers made decisions about children’s use of ICT based on 

their understandings of learning, pedagogy, subject content and the affordances of ICT. Through an 

ecological lens, the findings reported in this chapter were analysed by considering the complex 

ecosystem surrounding teachers’ plans and practices in relation to children’s use of ICT. 

Teachers’ Rationales for Providing Children with ICT 

This section discusses teachers’ rationales for providing ICT with children in kindergartens. 

During interviews, teachers explained why they provided ICT for children, in what ways they 

provided or had provided ICT for children, and how they perceived the relationship between 

children’s interaction with ICT and their learning and development. Those self-reported rationales, 

perceptions and experiences, however, did not all align with the actual practices that I observed 

during the fieldwork. This section reports on and discusses the findings of teachers’ self-reported 

data regarding children’s ICT use in kindergartens; teachers’ actual practice will be reported and 

discussed in the next section. Four themes were developed based on participants’ perceptions of 

and rationales for making ICT accessible for children, including facilitating significant skills that 

children need in contemporary society (sub-theme 1), supporting children’s learning by catering to 

their interests (sub-theme 2), enabling children to become active, independent and autonomous 

learners (sub-theme 3) and, enriching children’s play and providing extra experiences (sub-theme 4); 

those sub-themes are summarised and discussed at the end of this section. 

Facilitating Significant Skills Needed in Contemporary Society 

Thirteen participants stated it was necessary to make ICT devices accessible for children. 

They believed through interacting with those devices, children could learn ICT operating skills, which 

were significant for surviving in contemporary society. For example, Xuan emphasised this is an 

information era, and children should not be left behind: 
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I think it [providing children with ICT in kindergartens] is good because it means keeping 

pace with the time. It is difficult to survive if you know nothing about ICT in this 

generation; you [children] must know it. (Xuan) 

Similarly, Jing raised an example that her son, a seven-year-old primary school student, had 

to make PowerPoint slides to give presentations in his Grade 1 class. Jing explained that children 

generally have computer classes when they entered primary school and suggested: “…the earlier 

they learn ICT skills, the better level of skills they will develop in primary schools” (Jing). Jing’s 

narrative reveals that she believed ICT skills are important for children to learn and that this 

understanding was influenced by microsystem (her family), which was further shaped by exosystem 

(i.e. the education system in China). D. Wu (2014) noted that students in China generally have ICT 

lessons during primary schools, which showed ICT is included in the primary education curriculum; 

my review of the national kindergarten curriculum did not find ICT skills listed as a learning area. 

Participants in the study argued children should interact with ICT in kindergartens, and this can 

prepare them for school and future work. Xuan and Jing, along with participants in another research 

on ECE in China (Y. Yang, 2013), all believed their responsibilities as kindergarten teachers included 

not only taking good care of children, but also preparing them for primary school. However, the 

emphasis on learning ICT-operating skills has been critiqued by many researchers (Blackwell et al., 

2016; Edwards et al., 2017), particularly in culturally different contexts that adopt the play-based 

pedagogy. In those ECE contexts, children’s spontaneous exploration and play is highly encouraged. 

Researchers found when teachers regarded ICT skills as the learning content that they tended to 

control the learning rather than supporting children to explore the devices by themselves (Blackwell 

et al., 2016). How kindergarten teachers in China (a context that emphasised teachers’ instructions 

and does not always recognise children’s spontaneous exploration, see J. Zhou, 2013) regarded ICT 

as a learning area is discussed next. 

Similar to what Blackwell et al. (2016) observed in American ECE settings, this study found 

some participants had emphasised children’s ICT-operating skills by providing a structured 
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“computer lesson” (电脑课, dian nao ke) for them. In River Kindergarten, participants reported that, 

in the past, they had had a computer lab to assist with children’s learning of computer-operating 

skills. According to Lun and Jing, children’s use of computers in the lab was in a whole-class manner 

– teachers taught one aspect of operating skills (such as clicking the mouse, dragging icons and 

turning on/off the computers) during each computer-lab session (about 30 minutes). The 

establishment of computer labs aligned with what the Technical Equipment Standard for 

Kindergartens in Jiangsu (Technical Equipment Standard hereafter) encourages: each kindergarten 

could have a separate room as the computer lab (Jiangsu Provincial Department of Education, 2011). 

The national kindergarten curriculum only mentioned that children should understand the 

relationship between technological products and people’s lives, and ICT skills are not explicitly 

indicated, however the requirement related to the computer lab in the Technical Equipment 

Standard may make principals and teachers believe ICT should be a learning area for kindergarten 

children. However, letting children learn ICT operating skills in a big-group manner reflects teachers’ 

traditional teaching beliefs which emphasised knowledge-oriented and teacher-centred pedagogy (L. 

Guo et al., 2006), and might not help children gain relevant skills by following their own interests 

and at their own pace. 

According to participants in River Kindergarten, the computer lab was later cancelled 

because “every family has a computer” and “it will be no meaning if we teach basic ICT skills that 

children already know” (Lun). When I queried who made the decision for cancellation, Lun 

explained, “it was the result caused by changes happened in the wider context, not an individual 

leader or teacher”. Lun’s narrative reveals that teachers’ rationales for teaching children computer-

operating skills, and how they taught it, were dependent on their understandings of what to teach 

children (Content Knowledge) and their understanding of the expectations of children’s parents. 

While this study did not examine the expectation of children’s parents, a study in China showed 74% 

of parents of kindergarten children believed ICT-related knowledge and skills play an important role 

in children’s future learning and work (Z. Chen, 2015). Additionally, Lun’s explanation regarding the 
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“wider context” demonstrated that, the context surrounding them, such as children’s home 

computer access and the digitalised social world, shaped how they perceived the importance of the 

computer lab.  

From an ecological perspective (Bronfenbrenner, 1988), both the establishment and 

cancellation of the computer lab were related to a multi-layered ecosystem. The computer lab was 

established because ICT devices were not prevalent in the home settings (exosystem) when the 

social world was not digitalised (macrosystem), and teachers believed ICT as an important learning 

area based on their understanding of policies (macrosystem) and education at other levels (i.e. 

primary education, exosystem). D. Wu (2014) noted that the development of the digitalised world 

resulted in the wider home computer access in China, and this argument showed how the 

macrosystem influenced exosystem. Meanwhile, the changes happened in the macrosystem and 

exosystem could be considered as chronosystem, which refers to the development of technology 

and home access to computers that had changed over time. Therefore, the cancellation of the 

computer lab was related to a range of factors from the multi-layered ecosystem; because of the 

above-mentioned systems, teachers did not regard computer-operating skills as a subject area which 

needed to be emphasised (i.e. “teaching” in a separate room). Furthermore, the cancellation of the 

computer lab reflected that teachers believed the computer was only for knowledge-transmitting 

activities, rather than regarding it as a tool for children’s explorations. Again, this was related to 

cultural beliefs about children’s learning (i.e. not recognising children’s explorations, a macrosystem 

element). The cancellation of the computer lab meant children could not interact with computers in 

kindergartens anymore; although the computers were equipped in many classrooms, this study 

found teachers played the dominant role of using computers (for presenting teaching/learning 

content as discussed in the earlier chapter). Therefore, children might not gain ICT skills from 

kindergarten activities, and this phenomenon might not be aligned with the expectation of children’s 

parents.  
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In addition to the perceived significance of ICT-operating skills, participants’ rationale for 

making ICT accessible for children included their emphasis on problem-solving skills. Fan argued that 

kindergarten children are too young to learn ICT operating skills; however, she pointed out, that 

kindergarten teachers did need to help children understand how ICT can be used to solve problems 

they meet in daily life: 

As the children are too young, it is impossible to let them improve their ICT skills by 

themselves and let them understand in what ways ICT can help them... I think for those 

children, it is important to know that ICT can be used to solve problems. This is a topic 

that can be introduced into today’s kindergartens. (Fan) 

Similarly, seven participants mentioned that ICT could be used to search for information: 

I think the children in this kindergarten would observe teachers’ use of ICT, such as 

searching for information. Teachers’ use of ICT can inform children that they can use ICT 

to solve their confusions when they back home…they can invite their parents to search 

for information for them. (Bai) 

Seven participants indicated they should develop children’s awareness of using ICT to search 

for information and believed such awareness could facilitate the problem-solving ability. This finding 

demonstrates that teachers’ content knowledge is not only about the subject matter (math, literacy, 

etc.) but also about children’s all-round development (Gupta, 2014; X. Hu & Yelland, 2017). Problem-

solving skill is considered an important component of 21st-century skills emphasised in ECE settings 

(Yelland, 1999). On the macrosystem level, the national ECE curriculum encourages teachers to 

“support and guide young children to use appropriate methods to investigate and solve problems, or 

collect materials based on their ideas” (MoE, 2012b, p. 37). It appears that teachers in this study 

believed searching for information online is one of the appropriate ways for children to solve 

problems. During this process, children were also learning about the internet.  
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In addition to teachers’ emphasis on the use of ICT aimed to keep pace with the time, all 

fifteen teachers claimed that they provided, or wanted to provide, ICT for children to support 

learning, which will be discussed next. 

Supporting Children’s Learning by Catering to their Interests 

Early Learning and Development Guidelines for Children Aged 3 to 6 Years (MoE, 2012b) 

highlights the importance of children’s learning interests and suggests teachers adopt appropriate 

strategies to investigate and respond to children’s learning interests. Following Dong’s study (2014), 

the current study found the national kindergarten curriculum was a factor in shaping how teachers 

provided children with ICT devices. Of the participants who reported providing tablets for children 

during small learning centres, nine believed educational apps could facilitate learning of subject 

knowledge (especially literacy skills and numeracy skills) and that children’s interest in ICT could 

provoke their engagement. 

…in small learning centre activities we put some ICT devices [tablets] in the reading 

area; it is a great method that can engage children in reading, and they can learn more 

words and sentences. (Lun) 

…the tablets could let children practice numeracy skills independently… they really like 

it. (Xuan) 

Although the other participants did not provide tablets for children when the study was 

conducted (because their classrooms were not equipped with tablets; teachers’ access to ICT will be 

discussed in Chapter Seven), some expressed willingness to use them for small learning centres 

(when the device is available) in the future:  

…the numeracy activity is a little boring for children, thus they are not willing to join it. I 

hope to use ICT to establish an engaging environment, which can enrich the numeracy 

activity. Some educational apps could let children learn skills that were emphasised in 

the current numeracy area [the small learning centre], for example, numeracy skills like 

sorting and pairing up. (Tong) 
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Tong’s narrative reflects her belief that children were interested in those educational apps, 

and planned to use tablets to enrich the current “boring" activities. Xuan and Yan, who provided 

tablets for children during the data collection period, claimed there was no difference between the 

content of the numeracy educational apps and the activities in their numeracy area. Xuan argued 

educational apps “are just another strategy with the same effects” for children to learn subject 

knowledge and skills such as sequencing and matching. Xuan later added, “I don’t know why even 

the content is the same, they [children] just like it [tablets/educational apps]”. It seems that the 

rationales of those participants was to simply use tablets and educational apps as a method that 

children are interested in for drill and practice that parallel traditional, non-ICT-supported, activities. 

Many researchers (such as Dong, 2014; L. Guo et al. 2006; Stephen & Edwards, 2017) had critiqued 

this type of ICT use as it does not extend children’s learning nor provide new experience for children. 

Researchers argued ICT should be used in an integrated way (not merely supporting one or two 

subjects), to extend children’s learning by enabling them to make use of both digital and non-digital 

resources to engage in various learning modes (Arnott & Yelland, 2020; Stephen & Edwards, 2017). 

Another rationale for using ICT mentioned by five participants was to respond to children’s 

questions and interests. When asked about her successful experience of ICT use, Fan gave an 

example of how she reacted to the questions raised by children and pointed out using ICT to follow 

children’s learning interests: 

For example, yesterday we discussed the tunnels, and some children asked me 

questions about tunnels, such as why many tunnels are built under the mountains. This 

question was difficult for me and I asked them to think about it. I also invited them to 

share their experiences related to tunnels and even their guesses – no matter it’s 

correct or wrong. To show them more examples of tunnels, I searched for relevant 

pictures and invited them to observe and discuss. I actually followed children’s pace and 

I think it is a successful experience. (Fan) 
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Fan’s narrative reveals that the affordance of ICT could shape teachers’ rationale for using 

ICT, which helped her respond to children’s questions by searching for pictures and asking open 

questions to encourage children to think and communicate; in this process, ICT was used as a tool 

for responding to children’s inquiry and interests. Although Fan’s presentation of pictures and 

invitation for a discussion did not provide a straightforward answer, she noted “some children found 

mountains are very high and some children guessed the tunnel can save people’s time on crossing 

the mountains”; in this way, children co-constructed knowledge by investigating (i.e. observing 

various pictures) and exchanging ideas. The way Fan used ICT shares some similarities with Johnston 

(2019), an Australian study reporting that ICT could provide a platform for teachers to play a role as 

co-learners and co-investigators alongside children. Furthermore, Johnston (2019) also found, 

teachers planned activities that were related to the previous investigation in the following weeks to 

extend children’s learning. In this study, due to time limitation (I only observed each participant four 

times), I did not observe follow-up activities related to tunnels; Fan verified this point during the last 

round interview. Therefore, this study found participants used ICT to solve the instant questions 

without leading any further ongoing investigation, which may not support children’s learning well. 

Additionally, Bai explained why it was important to respond to children’s inquiry and how 

ICT could help with her response: 

Some children may suddenly ask you a question, and they may forget it very quickly. 

When they feel curious about something, they learn best. But we are not omniscient. It 

[using ICT] would be perfect as it can be used as an efficient tool in answering their 

questions. (Bai) 

Bai’s narrative reveals her rationale for using ICT was also related to the belief that teachers 

should respond to children’s inquiry and interests promptly. The review of the national ECE guideline 

found the pedagogical belief underpinning Bai’s rationale aligned with what the national ECE 

guideline suggests: “adults should find and protect children’s curiosity … and seek for answers with 

children” (MoE, 2012b, p. 35). Bai indicated her pedagogical belief was shaped by the guideline 
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(macrosystem element), which in turn shaped her practice. Researchers noted by responding to 

children's interests promptly, teachers could support and extend children’s learning (Hedges & 

Cullen, 2005). Furthermore, Bai and two other participants indicated that the curriculum they 

adopted advocates “一日活动皆课程” (yi ri sheng huo jie ke cheng, which considers children’s all-

day experience in kindergartens as the curriculum) and required them to positively react to available 

“teachable moments” throughout a day (Goodwin, 2014, p. 73). In this case, ICT, with the anytime-

anyplace access to a wealth of information and resources, afforded teachers’ prompt response to 

such moments. Based on the TPACK model, teachers’ understanding of the ICT affordance (TK) and 

their emphasis on children’s inquiry and interests (PK), explained their rationales for using ICT in this 

way. Apart from the emphasis on children’s interests, almost all participants’ rationales for providing 

ICT with children were related to beliefs that ICT could let children learn actively, independently and 

autonomously, which will be discussed next. 

Enabling Children to Become Active, Independent, Autonomous Learners 

Children’s learning autonomy and independence were other key points that emerged from 

the national kindergarten curriculum, Early Learning and Development Guidelines for Children Aged 

3 to 6 Years (MoE, 2012b). In the current study, children’s autonomy (自主, zi zhu) and 

independence in learning were frequently mentioned by participants when they talked about their 

rationales for providing children with tablets in small learning centres. Through interviews I found 

participants generally considered children’s use of tablets as an active learning experience, in which 

children could learn independently and autonomously, for example: 

I think it [providing children with tablets] would benefit children, as they can learn 

something which could not be learnt in whole-class activity. When they use ICT, they 

are actively receiving knowledge, which is more efficient than passively being taught by 

teachers. (Xie) 

With the help of ICT, children can shift their learning style from teacher-instructed to 

autonomous. (Lun)  
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Children can read independently by watching the pictures and listening to the stories 

[with ICT]. In this process, they become autonomous. (Jing) 

Furthermore, children’s roles as active learners were frequently linked with teachers’ 

descriptions of the use of an interactive whiteboard. For example, Xing positively commented on the 

touchable interface of an interactive whiteboard, indicating this function allows children to become 

active learners by interacting with the whiteboards. Xing raised an example of how children 

interacted with the interactive whiteboard based on courseware (课件, ke jian, an application to be 

used on the interactive whiteboard, similar to the PowerPoint slides for computers) she made:  

The courseware was designed for a theme – sea world. The children could touch the 

interactive whiteboard and some sea animals will appear on the screen. In this way, 

children could learn about what animals live in the sea by touching and exploring it [the 

interactive whiteboard] actively. That is to say, this courseware can let children actively 

explore and feel the sea world. (Xing) 

Children’s active learning that was supported by their use of ICT emerged as a pattern from 

teachers’ explanations of their rationale for allowing children to interact with the interactive 

whiteboards. Specifically, two teachers emphasised the interactive whiteboards’ capability of 

interaction, which they believed could help children “feel their autonomy”. However, my 

observations found children were not able to interact with the interactive whiteboards at any time 

and in any way they liked. In a role-play called Kid Stage, an activity in which children could dress up 

and operate the interactive whiteboard to select their preferred songs to dance to, Dang told me the 

activity aims to support children to “autonomously select their preferred songs and dance in their 

own ways”. Throughout my fieldwork, Kid Stage was the only activity that I observed children 

interacting with the interactive whiteboards actively; they could choose songs by themselves during 

the role-play session (about 20-30 minutes).   

Here, how teachers defined autonomy should be discussed as it was a term promoted in 

current reforms with the introduction of Western educational ideas; according to J. Zhou (2013), this 
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term might be interpreted by Chinese teachers in their own ways. The review of relevant documents 

and policies did not find a clear definition of “autonomy”. To understand how participants defined 

autonomy, I investigated the word frequency with the support of Nvivo 12. It showed this term was 

mentioned 116 times throughout fifteen participants interviews; the main topics related to 

autonomy included “having snacks autonomously”, “going to the toilet autonomously”, “learning 

autonomously” and “operating ICT devices autonomously”. Considering activities in China ECE are 

always planned and controlled by teachers (J. Zhou, 2013), I argue the “autonomy” (自主, zi zhu) 

described by participants was nowhere near its linguistic definition (i.e. “the ability to act and make 

decisions without being controlled by anyone else”, C. Yang & Zhang, 1997, p. 7). Instead, this word 

might be related to children’s active and independent role in having snacks, engaging in play and 

learning, and operating ICT without teachers’ tight control. Teachers’ conceptualisation of children’s 

autonomy will be revisited in the last chapter of the thesis. 

Almost all participants believed children could become active and autonomous learners 

when they interacted with ICT (i.e. tablets and interactive whiteboard). This point of view is 

contradicted by research conducted in ECE settings in America and Europe, in which researchers and 

teachers were concerned about children’s passive learning experiences with tablets when they 

watch, listen and follow instructions by pressing buttons/icons mechanically (Marsh et al., 2018; 

Mertala, 2019a; Ihmeideh, 2009). This conflict confirms X. Liu’s (2017) argument that teachers in 

different contexts have various understandings of children’s independent ICT use, which highlighted 

the complexity of the use of ICT in the ECE context. It also showed teachers in China and those in the 

West had different interpretations of children’s active learning; J. Zhou (2013) noted that Chinese 

and Western ideas should be interpreted with reference to their particular contexts. Therefore, one 

possible reason for those different understandings might be, ECE teachers in America and Europe 

may focus more on children’s active explorations throughout a day and thus teachers supposed that 

the use of close-ended educational apps could not afford such active exploration (Stephen & 

Plowman, 2014). Conversely, teachers in the current study might simply consider children’s 
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independent use of ICT as the autonomous learning experience rather than a passive learning 

experience (such as listening to teachers’ instructions). Although children’s active learning is 

emphasised in China’s ECE guideline, the review of that document found no clear definition of active 

learning. Therefore, participants in the study might interpret active learning in their own ways and 

regard children’s tablet use as active learning. 

Enriching Children’s Play and Providing Extra Experiences 

This study also found four participants made ICT accessible for children to enrich their play. 

In addition to the Kid Stage activities conducted in Dang’s class, Lun reported that she had provided 

tablets for children, to help them run a teahouse during small learning centres: 

… we run a teahouse together. For a teahouse, we needed to print the menu, right? I 

made the QR code [Quick Response Code] for each type of tea on the menu, and 

children can use the tablets to scan the menu and select their preferred tea. When they 

scan the QR codes, they can hear the description of different types of tea, then they can 

tell the waiter/waitress [another child in the game] what kind of tea they want... (Lun) 

Using the QR code to access menus has been a common practice in recent years in China. 

Lun indicated her rationale for designing this activity was merely to enrich children’s play, and later, 

she found through this ICT-supported activity, children could socially interact with peers. Their 

language skills could be helped because they gradually knew how to order the tea. According to Lun, 

ICT was used as a prop in role-play, which could enable children to combine digital play (i.e. using ICT 

to choose their preferred tea) to real-life play (i.e. talking to the “waiter/waitress” to order tea) and 

therefore children’s play was enriched. In the example given by Lun, the boundary between 

children’s real-life play and digital play was eliminated, which reinforced previous researchers’ 

argument that, ICT used as a prop in supporting children’s role-play, could trigger children’s social 

pretend play and bring the complexity of play and learning into digital contexts (Fleer, 2017; O’Mara 

& Laidlaw, 2011; Rowsell, 2017). In the current study, however, Lun was the only teacher who 
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reported children played across the digital to non-digital continuum. Other participants all described 

children’s use of ICT as “add-on” play and learning.  

The narratives of participants in River Kindergarten are the example to support this 

argument. In River Kindergarten, there were two multi-function rooms, one was a Motion-sensing 

Game Room and the other one was a Smart-Pad Room. According to the participants, each child in 

this kindergarten could join either room once a month. When I asked them about the rationales for 

providing children with such rooms, all six participants noted it was to bring children “add-on 

learning and play experiences”. Yan explained that the tablets and educational apps used in the 

Smart-Pad room were different from the ones used in classrooms, saying “the apps in their 

classrooms are about numeracy and language skills, apps in this room [Smart-Pad Room] focus on 

their creativity and problem-solving skills”. Therefore, she believed children’s play and learning 

happened in the Smart-Pad Room would be “unique” and “add-on” (额外的, e wai de) to the 

experience they gained from their own classrooms, which could make their kindergarten life “more 

interesting” (Yan). My observations and review of relevant documents found the tablets and apps 

used in the Smart-Pad Room was a result of the collaboration between River Kindergarten and an 

ICT company; an analysis of their collaboration will be presented in Chapter Seven. 

Furthermore, ICT’s value in enriching children’s play and providing an “add-on” to children’s 

learning experiences was emphasised by Jing, the teacher who was in charge of the Motion-sensing 

Game Room. According to Jing, the motion-sensing game could construct a real-life-like context, in 

which children could learn and practise skills that could not be directly “taught” in whole-class 

activities. The following data excerpt shows how the motion-sensing game could provide children 

with learning opportunities that could not be provided in traditional activities: 

The machine [motion-sensing device] has many real-life-like games to teach you how to 

save yourself and how to protect yourself. It might be impossible to experience an 

earthquake and fire emergency in daily life, but children can experience these 

emergencies in the game; they are the main characters in the game. Based on the real-
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life-like situation, children can learn what to do in that case. For example, you meet an 

earthquake, what should you do? We seldom experience these situations in daily life, 

right? I cannot make an earthquake for them; in addition, safety education could not be 

delivered through oral instruction, right? For another example, crossing the road… If 

you ignore the red light in the game, a car will rush to you and the game is over. The 

game has many situations, it can make children feel the situation and know what to do 

if they really meet emergencies. (Jing) 

It appears that Jing’s rationale for providing children with opportunities to interact with the 

motion-sensing game was to learn safety knowledge in the “real-life-like” settings that could not be 

achieved by non-ICT-supported pedagogy. In a study investigating the use of motion-sensing game in 

supporting children’s learning, Hsiao et al. (2018) noted that motion-sensing game could enhance 

the connections between children’s mind and body and reinforce their internal cognitive knowledge 

and external motor skills to help them learn. In the current research, the motion-sensing game 

supported children’s learning of safety. As Hsiao et al. (2018) argued, the motion-sensing game 

could construct a virtual interactive environment for children to learn. However, when I asked in 

what ways she supported children’s learning of safety regarding fire emergencies, Jing indicated the 

motion-sensing game was enough and therefore she seldom talked about this in her daily teaching. 

Jing’s response showed there was a gap between children’s experiences gained from the motion-

sensing game and how they learned in their own classrooms. That is to say, the use of the motion-

sensing game complemented children’s experience as an “add-on”. This thesis argues it might be 

better if Jing thinks about the connections between children’s experiences gained from the motion-

sensing game and those gained from classroom activities and real lives, to help children learn such 

knowledge in an integrated manner. 

Summary and Discussion 

This section has mainly reported and discussed participants’ self-reported data related to 

why and in what ways they provided ICT for children, and, how they perceived children’s ICT use in 
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kindergartens. It appears participants’ rationales for providing children with ICT were based on their 

perceived value of ICT and their expectations regarding children’s learning. For example, they 

believed children’s access to ICT could facilitate children’s learning of significant skills needed for 

school and future work; they decided to put ICT in small-area activities based on the belief that ICT 

can engage children in learning. Participants also provided ICT based on the belief that children 

could gain active, independent, and autonomous learning experiences through the interaction with 

ICT. The TPACK model was used to interpret teacher rationales. The analysis shows teacher 

rationales were dependent on their understandings of: the affordance of ICT (Technological 

Knowledge), what is important for children to learn (Content Knowledge, such as ICT-operating skills 

and problem-solving skills), how to support children’s learning (Pedagogical Knowledge). These 

knowledge components, as described by Mishra and Koehler (2006), interact with each other in 

influencing teachers’ practices. For example, when teachers used ICT for information-search to 

respond to children’s inquiry, they were using their Technological Pedagogical Knowledge. 

More importantly, it was found teachers’ rationales and their TPACK were further shaped by 

the ecosystem surrounding teachers (Blackwell et al., 2016). For example, participants’ expectations 

regarding children’s ICT-operating and problem-solving skills were shaped by the interrelated 

microsystem (family member) and exosystem (curriculum and education system in China, see D. Wu, 

2014). Additionally, their emphasis on children’s autonomy and independence and active learning 

experiences was influenced by the education reform that happened in recent decades in China 

(exosystem, see Tang, 2006). At the same time, the chronosystem played an important role in 

shaping teachers’ perceptions of children’s ICT use (as teachers’ perceived importance of the 

computer-lab was influenced by the changes that happened in the macrosystem and exosystem). 

Based on participants’ explanations of why and how, they provided children with ICT, it 

seems children’s experiences related to ICT use were fragmented and were considered as “add-on” 

(or extra), rather than another dimension of their non-ICT-related learning experience. For example, 

Fan used ICT to engage in an inquiry to solve an instant question raised by children, rather than 
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extending this inquiry into following activities; whereas Xuan provided children with numeracy apps 

to motivate learning, without considering its connection with the ways children engaged in non-ICT-

related numeracy activities. Moreover, participants noted in River Kindergarten’s two separate 

rooms were established for enriching children’s play and learning, believing children could gain 

“unique” experiences (that differed from those gained in classrooms). However, such experiences 

may not benefit children’s learning and development if teachers do not make explicit connections to 

children’s non-ICT-related experiences. The location of ICT in ECE settings has been investigated by 

researchers because it can directly influence in what ways children interact with it (Edwards, 2005; 

Leung, 2010). Data collected from River Kindergarten, along with a report in Hong Kong (Leung, 

2010) which found ICT was located in a separate room, demonstrate that in those contexts 

children’s ICT-related learning actually happened outside their classrooms. The pedagogical belief 

underpinning participants’ (self-reported) practices was related to the perceived boundary between 

children’s ICT-related and non-ICT-related play and learning. Such beliefs had been critiqued by 

researchers as they conflicted with the nature of children’s learning experiences and prevented 

children from learning across contexts and time. 

To summarise, this study found teachers made ICT accessible for children in kindergartens to 

support their active learning and play. However, it is important to note that findings presented in 

this section were mainly from teachers’ self-reported data and might only contribute to one side of 

the story (in terms of ICT use in the three kindergartens). The following section focuses on how 

teachers provided ICT and in what ways they supported children’s use of ICT based on my 

observation data. 

Observed Practices related to Children’s ICT Use 

The relationship between kindergarten teachers’ perceptions and practices using ICT is 

complex (Ertmer et al., 2012; Ihmeideh, 2009; Oldridge, 2010). In this study, some of the teachers’ 

practices regarding children’s use of ICT, as found in my observations, were consistent with their 

perceptions. However, some practices were contradicted by their self-reported data. Data presented 
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in this section were mainly from classroom observations with participants, aiming to triangulate data 

collected from first-round interviews; at the same time, data collected from documents and the 

second round (post-observation) interviews were used to further understand participants’ practices. 

I developed three themes based on teachers’ practices regarding children’s ICT use, including 

children’s limited access to ICT (sub-theme 1), rules as the premise for children’s ICT use (sub-theme 

2) and teachers’ low involvement in children’s ICT use (sub-theme 3); these themes will be explained 

and analysed next. 

Young Children’s Limited Access to ICT 

My observations found children’s actual access to interactive whiteboards and tablets was 

limited, compared to teachers’ self-reported data. To begin with, although seven participants 

positively commented that the touchable interface of interactive whiteboard allowed children to 

interact with it and stay engaged, children’s actual interactions were not frequently observed during 

the fieldwork. For example, while claiming “one strength of interactive whiteboard is, children can 

use it directly, they can drag icons freely” (Xing) and indicating she often made use of this function in 

activities for children’s engagement, my observations showed Xing did not let children touch the 

interactive whiteboard unless it was the Kid Stage time. It could be argued that compared to what 

Xing claimed, children’s access to the interactive whiteboard was limited, at least in the sessions that 

I observed. Children’s limited access to the interactive whiteboard was also observed in Fan’s class, 

who reported children’s interaction with interactive whiteboards could facilitate their engagement 

in the whole-class session. 

Observation of Fan, Middle class 1 (4-5 years old), Stream Kindergarten 

Whole-class activity – reading stories, 9.15 – 10.00, 23rd October 2018 

When class began, Fan said that she was going to tell a story about animal families. The 

children sat row by row and listened to the story. Fan opened courseware, in which 

each sentence of the story was presented along with a corresponding picture. During 

the story-telling activity, Fan explained that, the baby of the cat is called kitten, the 
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baby of the rabbit is called bunny, etc. After the story, Fan turned to the next page of 

the courseware, which shows the pictures of all characters mentioned in the story. Fan 

said, “I am going to invite a child to pair up the rabbit family, who wants to do it?”; 

some children raised their hands. Fan selected one child and invited him to walk to the 

interactive whiteboard for the pairing up. While the child tried to touch the interactive 

whiteboard, Fan touched its screen first and turned off the “touchable” function. The 

child moved his hand between two pictures quickly to show its connection. Fan praised 

his answer and asked him to go back to his seat. 

In this observation, Fan turned off the “touchable” function and this action prevented the 

child from interacting with the device. Children’s interactions with the interactive whiteboard that 

Fan reported she valued were not reflected in her practice that I observed. I raised this mismatch 

during a later interview and Fan explained she turned off this function to ensure the child would not 

touch icons that might interrupt her “teaching pace”. It appears Fan’s pedagogical plan was highly 

predetermined and close-ended, which reflected her teacher-centred, task-oriented pedagogical 

belief. Like many other participants, Fan paid much attention to whether she could follow her plan 

to complete the teaching goal, and believed children’s use of the device might hinder this plan. As a 

result, she turned off the “touchable” function to avoid such a possibility. In this case, the child was 

not allowed to interact with ICT despite he could touch it; Fan limited the child’s access to the 

touchable and interactive device because of the time pressure and the need to keep lessons on 

track. 

Children’s limited access to the interactive whiteboard was also determined by physical 

location in classrooms. Precisely, it was found the height of the interactive whiteboard in three 

participants’ classrooms was too high for children to reach. Through observations of the three 

teachers, Xuan was the only one who supported children to touch the touchable interface by helping 

them stand on a small chair, while two other teachers claimed only the tallest children in their 

classroom could reach the interface. When I asked them about the height of the interactive 
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whiteboard, the three teachers neither perceived the height as problematic nor expressed a 

willingness to change the height for the children’s sake. In the following data excerpt, Yong’s 

narratives reveal the interactive whiteboard was actually for teachers’ convenience, which probably 

explained why children had limited access to the interactive whiteboards.  

It is an assisting tool for teachers. It is not such meaningful for children. For teachers, 

we can touch it directly, without using the mouse. For children, it is hard to reach… 

(Yong) 

In addition to children’s limited access to the interactive whiteboard, the study also found 

the opportunities for children to use tablets during small learning centres were not as frequent as 

those described by teachers during the first-round of interviews. At the beginning of that semester, 

nine teachers reported their classrooms were equipped with tablets and indicated that they were 

going to put tablets in small learning centres for children to use; however, it was therefore surprising 

that five out of the nine teachers did not provide tablets for children throughout the whole 

semester. At the end of the semester, three teachers explained their tablets were taken away by the 

leader for other purposes. As the following chapter will show, teachers’ access to ICT was influenced 

by the kindergarten set up. The other two teachers indicated they did not find good opportunities to 

introduce tablets into their classrooms. The reasons are discussed in the section Teachers’ perceived 

challenges for making changes to avoid repetition.  

This sub-section has reported on children’s access to ICT in the three kindergartens based on 

my observations, their access did not match with how teachers described or planned at the 

beginning. Children’s limited access to ICT (i.e. interactive whiteboard and tablets) during the study 

resonates with previous research (such as Dong, 2014; X. Liu, 2017; Morgan, 2010; Oldridge, 2010). 

Several possible reasons revealed by teacher interviews are consistent with other researchers’ 

arguments and hypotheses. For example, as Martín et al. (2019) argued, kindergarten teachers 

might not understand how to use interactive whiteboards in an interactive approach with children 

and thus they tend to use it in traditional (non-ICT-involved) activities. Furthermore, X. Liu (2017) 



 167 

hypothesised that, even if kindergarten teachers hold positive attitudes toward the relationship 

between children’s ICT use and their learning and development, their practices might be limited by 

institutional factors. 

The Central Premise for Implementing ICT for Children: Rules 

Children’s access to ICT and how they use ICT will be influenced by how teachers plan and 

supervise ICT-related activities (Dong, 2014; Edwards et al., 2017). In this study, rules use was found 

to play an important role in deciding how children used ICT in kindergartens. While all participants 

acknowledged the value of children’s active and independent exploration of ICT devices, twelve 

emphasised the significance of setting rules for children’s ICT use. This section reports four types of 

rules revealed by the data: rules regarding the amount of time spending on ICT, rules related to 

operating habits, rules for the teacher-selected content and rules for the device-child ratio. In the 

following quote, Xie gave an overview of those rules; each type of rule will be explained and 

discussed following the quote.  

…you need to set many rules for children, such as how they should use it appropriately, 

how to control the time spent on it… In addition, their operating habits and the rules for 

use, which includes details such as the place ICT devices should be returned after use, 

all of these are important. After these rules being established, children could use the 

tablets effectively. (Xie) 

The first rule related to the amount of time spent on ICT; this rule was the most frequently 

mentioned when participants talked about how they planned for children’s ICT use. Teachers 

reported the time for each child to use tablets should not exceed 15 minutes per day; nine 

participants indicated they used a sand timer to remind children of the time. For example, 

Each child can use the tablet for up to 15 minutes, and we will put a sand timer near the 

tablets. You need to stop if you have played for 15 minutes, the next children can play. 

(Jing)  
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When asked how they made decisions about the amount of children’s use time, participants 

explained it was a suggestion given by health care personnel in their kindergartens that aim to 

protect physical health. According to participants, health care personnel in their kindergartens often 

shared information with them, including the suggested ICT use time. It showed how teachers’ 

planning of the use of ICT was influenced by a microsystem element. However, due to the research 

design, I did not ask the health care personnel about why they suggested the fifteen-minute use 

time. As the review of relevant documents failed to answer the question, future researchers could 

conduct investigations to understand why fifteen-minute using time was suggested and where the 

suggestion came from. The answers could contribute to the understandings of ecosystems 

surrounding the use of ICT in kindergartens in China. 

The second type of rule was related to children’s operating habits (操作习惯, cao zuo xi 

guan), which were not only mentioned by teachers who were currently providing children with ICT 

when the study was being conducted, but also highlighted by teachers who were planning to 

introduce ICT in small learning centres. According to Jing’s descriptions, those rules were mainly to 

“develop good habits for using ICT devices”. The following data extract, from the field notes I took 

when I first visited the Smart-Pad Room in River Kindergarten, could shed light on what habits are 

meant by participants. 

Field notes, Smart-pad Room, River Kindergarten 

7th September 2018 

Rules for the Smart-Pad Room were written on a noticeboard hanging on the wall: 

1. Do not touch the socket, be careful of the power 

2. Be careful with the tablet, handle it gently 

3. Sit properly 

4. Talk gently, do not influence others. 

During later interviews, Xing emphasised it was important for children to understand how to 

use electronic devices safely. Furthermore, Xing pointed out that when children used tablets they 
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should sit properly to avoid keeping eyes too close to the screens, which suggested the teachers also 

expected children to use ICT healthily. During the fieldwork, I did not ask for explanations for those 

rules; they were familiar to me because I had read those rules in the computer lab of my previous 

schools. I took the rules for granted due to my previous experiences. The emphasis on children’s 

operating behaviours has been reported by Dong (2014), in which she found teachers in Shanghai 

set rules for how children should use ICT in order to avoid potential health damage. 

The third type of rule was about teacher-selected content, which was frequently observed in 

classrooms equipped with tablets. Although children could access tablets during small learning 

centres, what apps they could use was determined and supervised by teachers. My observations 

found teachers who provided ICT in small learning centres tended to put tablets in the reading area 

or numeracy area and would expect children to use “correct” apps for corresponding activities. As an 

example, observations conducted in Yan’s classroom suggested Yan would intervene when she 

found children used other apps. After realising children in the reading area were not actually using 

the reading app, Yan walked into the area and reminded them of which app they should use. During 

the later interview, Yan explained the reason for this intervention.   

When the tablets were put in the reading area, I would remind them [children] of 

opening the reading app. I put tablets in the reading groups, thus they should use this 

app when they select the reading group… I think in this case, the children need to know 

what the tablet is for. Such as…when it is put the art area, they would know to use the 

tablet for painting; when it is put at the Kid Stage area, they should use it to watch 

dancing videos… They need to know that they should use tablets for learning, rather 

than something insignificant. (Yan)  

The interview narratives reflect that, when children’s use of apps were not consistent with 

the aim of the small learning centre (such as reading), Yan regarded children’s ICT use as “something 

insignificant”. It seems that children did not have choices on apps that they were interested in, 

because teachers were the one who decided what apps to download, which areas to put the tablets 
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in, and which apps to use in corresponding areas. It revealed that children’s active, independent and 

autonomous interactions with ICT that Yan valued were limited and regulated by the rules she set. 

Additionally, this rule might prevent children from transferring learning in one area to another as 

suggested by researchers (Stephen & Edwards, 2017); for example, many participants tended to put 

tablets in either the reading area or the numeracy area, which means children were not allowed to 

use tablets in role-playing games, except the classes of Dang, Lun, Xing and Yan.  

Rules for the child-device ratio was a fourth type to report in this section. Both interview and 

observation data showed participants generally required the child-device ratio as 1:1, expecting 

children to use tablets individually rather than collaboratively. For example, observation data 

showed when teachers put four tablets in the reading area, that only up to four children were 

allowed to enter the reading area. Interview data revealed teachers’ expectations for children’s 

individual tablet use was related to their beliefs that “if the ratio is not 1:1, the children may have 

fights when they have different ideas regarding how to use the tablet” (Xing). It appears teachers 

believed they understand how children would react to ICT devices; one possible reason for this 

perception might be related to teachers’ previous experience (Blackwell, 2015). Xing told me she 

had witnessed children fighting over ICT use; however, when she made the decision regarding child-

device ratio, she did not take children’s perspectives (such as whether they want to use ICT 

individually or collaboratively) into consideration. 

In this study, six participants from two kindergartens had not provided children with tablets 

because of inaccessibility of the devices, and Fan was the only one who talked about the ideal child-

device ratio. She indicated that she would ensure the 1:1 ratio and would not let children take turns 

to use tablets if her classrooms were equipped with tablets in the future: 

Each tablet should be used by only one child… I will not let them take turns to play ICT. 

If one child use ICT, it is impossible for other children to keep concentrated on their 

own tasks, they might keep observing how the child is using ICT. Therefore their own 

play will be influenced. (Fan)  
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Fan’s narratives reveal her understanding of how children would react to the tablets – one 

child’s ICT use would distract other children’s attention, and it seems Fan considered this 

(anticipated) phenomenon as negative because other children’s play “will be interrupted”. Fan’s 

narratives reveal her perception that children had a great interest in ICT; this perception shaped her 

(planned) practices about ICT use, which emphasises the 1:1 child-device ratio. The belief 

underpinning Fan’s explanations reflect, as reported by Y. Yang (2013) after investigating children’s 

play in kindergartens in Guangzhou, that children’s activities in kindergartens in China were 

structured and always had prescribed, close-ended objects. Therefore, Fan expected children to 

keep on tasks or activities and not to engage in other activities, even if they show interest in joining 

in their peers’ ICT use. It may be reasonable to argue that in Fan’s classroom in the future, children 

might not be provided with opportunities to decide whether they could use ICT collaboratively, or 

just watch peers’ use. 

Four types of rules governing children’s ICT use in kindergartens have been reported in this 

section. The analysis shows the reason that teachers set those rules was related to their perceptions 

of the appropriate amount of time for children to use ICT, their expectations of how children should 

operate ICT (such as holding gently, using apps selected by teachers), and their anticipations of 

children’s possible behaviours when ICT is provided. Some of the rules, however, may restrict 

children’s roles as active and autonomous learners that teachers said they valued. Based on both 

observations and the later round of interviews, it appears children’s choice over their ICT use was 

limited as they could not decide whether to share the tablets with peers, or which apps to use.  

The rules discussed in this section were generally set by teachers themselves to regulate 

children’s use of ICT. However some decision-making related to the rules was influenced by other 

factors, such as nurses’ suggestions and principals’ expectations (i.e. harmony peer relationships). 

The study found participants would intervene when children’s ICT use did not comply with the rules. 

In addition to teachers’ intervention, other aspects of their involvement are reported and discussed 

next. 
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Teachers’ Limited Involvement during Children’s Use of ICT 

Teachers’ involvement in children’s use of ICT, particularly the use of tablets, has been 

emphasised by previous researchers (X. Liu & Pange, 2015b; Plowman & Stephen, 2005). Based on 

participants’ descriptions of how they interacted with children when tablets were used as well as 

teachers’ actual involvement that I observed, it was evident that teachers’ involvement during 

children’s use of ICT was limited, as they had few interactions with children and they only provided 

technical support. Five participants indicated that they would not intervene in children’s 

independent ICT use. The observation data showed that teachers did not have many interactions 

with children when children used tablets during small learning centres, unless the teacher regulated 

children’s behaviours such as reminding them of the time and using “correct” educational apps. 

Additionally, Xuan and Xing pointed out that, sometimes they provided technical support when 

children met a problem in tablets use, as reflected in the following observation notes. 

Observation of Xuan, Upper class 3 (5-6 years old), River Kindergarten 

Small learning centre – reading corner, 9.20 – 10.00, 12th November 2018 

It was time for small learning centres. Children could choose one type of “game” and go 

to different groups, such as the reading area, the numeracy corner, the bedroom (for 

building blocks), and outdoors (for role-playing). At the reading area, there were two 

tablets and digital reading devices being placed on the table… two children chose the 

reading area and began to use the devices. At the same time, the teacher walked 

around in the classroom and entered the numeracy area to give children some 

suggestions based on their “play”. The teacher did not go to the reading area until the 

children found the tablets did not work well. The teacher said it was because of a low 

battery and took out two more tablets from a drawer for the children, then she left the 

reading area and returned to the numeracy area… 

This observation showed that while Xuan interacted with children in the numeracy area and 

gave suggestions, she did not interact with children who used the tablets until they sought her help. 
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It appears Xuan’s assistance for children’s ICT use was limited to the technical level (Siraj-Blatchford 

& Brock, 2016), and she immediately left the “tablet area” when the problem was solved. Xuan later 

explained she interacted with children in the numeracy area because “they met some problems, I 

gave them suggestions to help them come up with more solutions”. This explanation might reveal 

her perception that she did not need to give suggestions for children’s ICT use because children 

might not encounter problems when they interacted with tablets, unless there was a technical issue. 

It appears the way Xuan perceived children’s ICT use aligned with other participants’ perceptions 

that children could learn independently while using ICT. Technical support for children is indeed 

necessary, and Plowman and Stephen (2005) found children would experience boredom and 

frustration without teachers’ assistance. However, teachers’ involvement in children’s ICT use is 

equally important because they could prompt and explain (Plowman & Stephen, 2007), engage 

children in sustained dialogues (Morgan, 2010) and collaborate with children (Johnston, 2019), in 

order to support learning. 

Another aspect of teachers’ limited involvement in children’s ICT use was related to how 

they planned to use ICT for catering to children’s individual differences. To be specific, when I asked 

how they perceived the relationship between the use of ICT and children’s individual differences, 

three participants argued the different levels in games meant ICT could be used to cater to individual 

differences.  

The app designers designed those educational apps based on children’s individual 

difference. Taking the numeracy app as an example, children with lower numeracy skills 

could not pass each level easily, they may be stuck with one level and learn how to pass 

this level; children with a higher level of numeracy skills can play smoothly. The game 

with different levels is good for the individual difference. (Xie)  

Xie’s narratives suggest she considered the design of the app, with different levels of the 

game, was appropriate for children’s individual differences. It appears, again, Xie believed the design 

of ICT could automatically benefit children’s learning, which indicated her own involvement in 
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planning pedagogical activities for children’s differentiated learning was limited. However, 

researchers had critiqued some games with different levels because they are about improving 

individual child’s performance by repeating the same challenge until the child moves to the next 

level (Lundtofte et al., 2019), and therefore suggested teachers critically evaluate apps before 

providing them for children (Moore & Adair, 2015; Voss, 2008). Furthermore, teachers’ involvement 

in children’s ICT use should be more than selecting appropriate apps for them. Researchers have 

highlighted teachers’ roles in designing a variety of ICT-related activities based on children’s 

differentiated learning and mixed ability levels (Keengwe & Onchwari; 2009), by making connections 

to an individual child’s existing experience and responding to an individual child’s ability. 

Summary and Discussion 

This section has discussed children’s access to ICT in participating kindergartens, the rules 

set by teachers to regulate children’s ICT use, and teachers’ involvement in children’s ICT use. My 

interpretation of these findings suggests that teachers’ thinking about why they provided ICT for 

children, differed from their practices in some respects. This study found children’s access to ICT was 

limited when compared to what participants valued or planned. For example, though participants 

valued children’s interactions with interactive whiteboards, they actually used it to make their work 

more convenient rather than supporting children to interact with it. Additionally, teachers’ lack of 

access to ICT was another reason for limiting opportunities for children to use ICT, which resulted 

from the exosystem such as the principals’ decision-making (Blackwell et al., 2016; X. Liu, 2017). 

My observations found children’s use of ICT was not as active and autonomous as described 

or anticipated by participants. Children’s active and autonomous use of ICT was limited by the time, 

the physical location of the devices, the content of activities such as numeracy or language activities, 

or Kid Stage in three participants’ classrooms, and a range of rules set by participants. By comparing 

teacher rationales and practices and relating to literature on ECE in other countries which adopt 

play-based pedagogy (such as Australia and New Zealand), this study argues that “active learning”, 

“independent learning” and “childrens’ autonomy” are relative concepts. The meaning of those 
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relative concepts was different from how they are linguistically defined in a Western or Chinese 

context. Instead, participants interpreted the concepts based on their knowledge and experiences 

which are highly contexualised. Dong and Mertala (2020) noted the educational ideas promoted in 

ECE in China might not be internalised by teachers because these ideas were not elaborated in their 

initial or continuous training, and thus they made their own interpretations of the Western ideas. 

Furthermore, it is important to note that my translation of participants’ words also included 

personal interpretation, though my translation aimed at the conceptual equivalence (Cormier, 

2018). 

The rules discussed in this section seemed to prevent children from using ICT based on their 

own choices and preferences. However, in an interpretive study underpinned by ecological system 

theory, the rules need to be understood in relation to the multi-layered ecosystems surrounding 

teachers. For example, teachers set rules for a child-device ratio to “avoid fights”, yet the reasons 

behind it are multi-layered. In Confucian culture (macrosystem), harmony and a good relationship 

with peers had been emphasised by adults; it seems participants preferred a harmonious and 

orderly learning environment. Additionally, considering the classroom arrangement (microsystem) 

such as the class size teacher-child ratio (1:32), it is reasonable for teachers to make rules to 

maintain an orderly classroom. Previous research showed children’s negotiation over ICT use could 

benefit their communicating skills (Danby et al., 2018); in the research, Yan was the only teacher 

who mentioned the value of such negotiation. However, my observation found Yan directly arranged 

the sequence regarding children’s tablet use (i.e. which four children to play in the first session) in 

small learning centres. Her later explanation “children’s negotiation is good, but we have limited 

time for this session” probably indicated her task-oriented belief, as she prioritised children’s actual 

use of the tablets over the opportunity for children to negotiate access. Furthermore, the rule that 

children’s use of apps should align with the subject of the small learning centre was shaped by the 

separate subject teaching approach that is rooted in ECE in China (Dong & Newman, 2018). 
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The interactions between teachers and children using ICT were limited to providing technical 

support and supervision of children’s ICT use. When children did not use ICT in the way teachers 

planned, some participants regarded this as “something insignificant” (Yan) and “(they are) playing 

blindly” (Fan). The words “playing blindly”, also discussed earlier, revealed teachers did not consider 

the child as an individual in his/her own right (H. Dai et al., 2019). This finding aligns with X. Liu 

(2017) in which teachers only considered children’s guided ICT use as appropriate use. Researchers 

have noted that in China, play is only encouraged when it has a learning purpose. Similarly, the 

current research argues the value of children’s ICT-related play is only recognised by teachers when 

such play has a learning purpose. This assertion shows participants had limited perspectives on how 

ICT could be used to support children’s play (Technological Pedagogical Knowledge). 

As noted earlier, the analysis shows participants’ positive attitudes toward children’s use of 

ICT generally emerged from the first-round of interviews, while their concerns and negative 

attitudes toward the impact of ICT were mainly revealed from the interviews after classroom 

observations. One possible reason might be related to the researcher effect (Creswell, 2007) – 

participants perceived me, “a new element” in their microsystem as a researcher whose interest in 

the use of ICT in kindergartens might expect them to consider ICT positively and to use it frequently. 

Additionally, they might “perfect” their interview responses due to the impact of my role as a 

researcher (X. Wang, 2013). Through our communications during the five-month fieldwork, I 

continuously expressed that my study was to explore this phenomenon rather than evaluating their 

positive/negative attitudes or the frequency of the use of ICT. Participants’ perspectives of ICT were 

revealed from observations and the later round of interviews; participants’ concerns about 

children’s ICT use also appeared gradually, which will be discussed next. 

Teachers’ Concerns about Children’s ICT Use 

Although many classrooms involved in the research were equipped with ICT devices, some 

participants did not make them available to children. Specifically, whilst four participants said they 

would let children use ICT in small learning centres in the first-round interviews (at the beginning of 
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the school year), three did not introduce ICT during the whole semester. It is important to point out 

that I do not mean they should use ICT (my personal stance of the use of ICT in kindergartens was 

explained in the Introduction); the purpose here is to investigate why there was a mismatch 

between what they planned or claimed and what they did during my observations. This investigation 

could contribute to a deeper understanding of participants’ decision-making processes related to 

children’s use of ICT. Researchers have argued that teachers’ use of ICT could be hindered by both 

external and internal barriers in ECE (Blackwell et al., 2014; X. Liu & Pange, 2015a; Voss, 2008) and 

this study found teachers’ concerns about children’s ICT use appeared as a pattern among the 

internal barriers. This section discusses in what ways and why they were concerned about children’s 

use of ICT based on three interrelated sub-themes: teachers’ concerns of children’s inappropriate use 

(sub-theme 1), teachers’ preference for hands-on activities (sub-theme 2) and teachers’ perceived 

challenges for making changes (sub-theme 3). 

Teachers’ Concerns about Children’s Inappropriate Use 

Seven participants, including those who talked about the potential benefits of children’s ICT 

use in the first-round interview, pointed out they did not want to make ICT accessible for children 

due to their concerns regarding children’s inappropriate use. Through prompting on what 

“inappropriate use” meant, apart from children’s unguided use of tablets (which means children’s 

use of “wrong” apps and long-term ICT use; these have been discussed above), teachers were 

generally concerned about children’s physical and mental health that could be undermined by ICT. 

Specifically, almost all participants were concerned about the amount of time that children use ICT 

in a day. According to the teachers, a large amount of ICT-use time may result in children’s addiction 

to ICT and damaged eyesight. The following paragraphs will start by explaining teachers’ perceptions 

of the amount of ICT-use time by children, and then discuss how they perceived its connections with 

children’s poor eyesight and “ICT addiction”. 

The concern about time mentioned by teachers was mainly related to their awareness (or 

belief) of children’s use of ICT at home. Eight participants claimed that, although they did not have 
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time to ask parents about children’s ICT use in at home, they could still “imagine” (想得到, xiang de 

dao) that parents would provide ICT as an electronic babysitter for children “all the time when they 

are cooking or doing cleaning at home” because it was a “common social phenomenon” (Wan). 

Given children’s long-time exposure to ICT at home (that teachers “imagined”), three participants 

indicated they needed to let children use ICT “as little as possible”, which contradicted what they 

claimed in the first-round interviews. 

According to participants, children’s poor eyesight was directly related to their long-time 

exposure to ICT. For example, Yan’s argument that “I think, for children, too much exposure to ICT 

may affect their eyesight” was mirrored in many other participants’ narratives as well as some 

educators’ arguments (Cordes & Miller, 2000). Xie strongly pointed out the light of tablets was 

“undoubtedly harmful for children’s eyes”. Furthermore, Qiong indicated children’s health 

examination every year showed children’s general eyesight was declining and attributed this 

phenomenon to their long-time exposure to ICT at home. Through an ecological lens, it was found 

that children’s and teenagers’ eyesight had been a social concern in China (Xinhua Net, 2018); 

according to the World Report on Vision published by World Health Organisation (2019), the 

prevalence of myopia among adolescents in China was 67%, and China was one of the countries with 

the highest rates. President Xi published an article to draw people’s attention to this issue and his 

argument was soon reflected in the national plans (Xinhua Net, 2018). Based on this social concern, 

participants in the current study, along with participants in a Shanghai study focused on pre-service 

kindergarten teachers (Dong & Mertala, 2020), generally attributed children’s poor eyesight to their 

use of ICT, while research showed, in addition to the prevalence of ICT, children’s poor eyesight may 

also be caused by long-time reading and writing activities (Chinese Red Cross Foundation, 2018). 

Participants were concerned about children’s eyesight and thus tended to limit children’s ICT use in 

kindergartens rather than reducing long-time reading and writing activities. 

Children’s potential addiction to ICT was another pattern to emerge from participants’ 

interview responses, as six teachers emphasised this point when explaining why they did not provide 
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children with ICT. For instance, Yan indicated “they are in the developing stage and if you provide 

too much ICT for them, they may get addicted to it”. This kind of addiction, in Yan’s view, might 

negatively affect children’s physical and mental development. The review of literature found 

children’s addiction to ICT was frequently reported in public discussion in China (Dong & Mertala, 

2020; X. Liu, 2017). China was the first country to consider Internet/ICT-related addiction (网瘾, 

wang yin) as “a clinical disorder” (Geng et al., 2006, as cited in Graber, 2019, p. 71). Therefore, 

people in China tend to consider this type of addiction is an extremely serious issue and believed this 

disorder would affect young people’s academic performance. Although no participants reported 

children’s addiction to ICT in their classrooms, it could be argued that ICT addiction, which was 

regarded as a serious issue in the macrosystem, shaped teachers’ perceptions of and practices about 

children’s use of ICT. 

Jia also pointed out that children’s addiction to ICT may change the way that children learn, 

indicating “the pictures on tablets are much more colorful than real objects, children might not learn 

well with real objects because they are less interesting”. It appears Jia attributed children’s addiction 

to ICT and to its colourful pictures, which could make children lose their interest in learning with real 

objects. In fact, the difference between ICT-supported experience and physical-material-supported 

activities also emerged as a theme in this study, which will be discussed next. 

Teachers’ Preference for Hands-on Activities 

This study found three participants chose not to provide children with ICT because they 

preferred “traditional” and “hands-on” activities. For example, although Xuan made ICT available for 

children in her classroom, she decided to put two tablets in the reading area rather than putting four 

tablets that her classroom was equipped with. Xuan explained, “in fact, during kindergarten 

education, we want children to have more interactions with real materials and gain more hands-on 

experiences”. Xuan’s narrative shows that she chose to limit children’s opportunities to interact with 

tablets, aiming to ensure they could have more opportunities for activities involving “real materials” 

and “hands-on experiences”. It seems that Xuan and other teachers simply considered children’s use 
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of ICT as activities that were opposite to “real” or “hands-on” activities. The pedagogical belief 

behind participants’ narratives seems to be aligned with how the national ECE guideline describes 

children’s learning: 

Based on direct experiences, children learn through play and in their daily lives.... To 

encourage play and build on life experiences, teachers create rich and engaging 

educational environments, help children support children learn through senses, hands-

on actions, and first-hand experience to fulfill their needs for knowledge acquisition. 

(MoE, 2012b, p. 2) 

The analysis shows the “direct experience” and “direct sense” emphasised in the 

macrosystem had influenced participants’ pedagogical beliefs (PK), which further reflected their 

thinking around children’s ICT use (TPACK). It seems in this context (ecosystem), learning was 

believed to only happen based on direct experience and sense. However, some or many researchers 

had called for new understanding of children’s learning (Arnott, 2016; Edwards, 2014; Stephen & 

Edwards, 2017; Yelland, 2015), believing children could learn through various modalities including 

the virtual/digital modes. Furthermore, researchers suggested that both the concepts of play and 

pedagogy should change over time because of the changes happening in the chronosystem 

surrounding both children and teachers (Doliopoulou & Rizou, 2012; Edwards, 2014; Yelland, 1999). 

Another explanation regarding teachers’ preference was from one teacher, Yong, who 

pointed out the use of non-ICT learning materials during numeracy activities can help children 

develop good habits. She compared the traditional numeracy activities with the ICT-supported 

numeracy practices, and explained, 

For example, if I provide children with traditional learning materials, they need to tidy 

up all of them in the end. But with apps, the children do not need to collect the used 

materials at the end of activities, they just need to push the button. However traditional 

materials can be used to teach children that they need to return the materials after use. 

It is a development goal listed in the national curriculum. (Yong) 
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This narrative shows Yong focused on the integrated experience gained by children, which 

included not only children’s numeracy practices but also the tidy-up process after the use of ICT. 

Yong believed the convenience of “push the button to tidy up” brought by tablets undermined 

children’s opportunity to achieve the “development goal” (being able to tidy up by themselves) 

expected by the macrosystem. Besides, Yong’s emphasis on children’s good habits needed after 

activities revealed her perspectives about integrated learning. Her explanation justified why she 

preferred traditional activities to ICT-supported activities and why she decided not to provide 

children with ICT in small learning centres. In addition to teachers’ preference of traditional activities 

with more hands-on experiences, it was found participants who had not provided children with ICT 

before tended to consider the introduction of tablets to classrooms as a challenging change. 

The Perceived Challenges for Making Changes 

Four teachers considered the introduction of ICT to classrooms as “a big change”; when I 

asked the three participants (who claimed they would use ICT but did not) about the reasons, they 

emphasised the challenges for making this change for children. According to the participants, this 

change included the new establishment of rules, the stakeholders’ potential different voices and may 

require their knowledge regarding how to use ICT in current child-centred pedagogy. These three 

themes will be discussed in this sub-section. 

Firstly, Xie and Ying expressed their concerns regarding introducing ICT as a new learning 

material in small learning centres. Just like most participants highlighted the significance of 

establishing rules for children’s ICT use, both Xie and Ying indicated it would be difficult to ensure 

children understand and obey the rules. Therefore, they believed the new establishment of rules is 

“time-consuming” and “troublesome” (麻烦, ma fan) and thus decided not to take this challenge. 

Furthermore, Xie pointed out this change would make children “very excited and very noisy”, which 

was an unexpected phenomenon as discussed previously; it appears children's excitement and 

noise, that assumed by Xie, further justified her decision.  



 182 

Secondly, Xie and Qiong explained that, although their classrooms were equipped with 

tablets, they had not made tablets accessible in small learning centres because of the concern 

related to other stakeholders' voices, such as the principals and the children’s parents. Similarly, Jing 

told me “our leaders do not like too much ICT”, which suggested participants in this study, just like 

teachers reported in other research in China, tended to prioritise “leaders’” (领导, ling dao) 

preferences over their personal perceptions. However, as the next chapter will show, it was the 

leaders who decided to introduce ICT to the three kindergartens. Given ICT’s negative impact on 

children’s eyesight were generally recognised by participants, they were also concerned that 

children’s parents may not agree with the introduction of tablets in classrooms; for example, Lun 

indicated “if I were their parents, I would hope my children have less access to tablets because of 

the concern about children’s eyes.”  

Furthermore, Xie and Qiong indicated children’s ICT use was a new pedagogical approach for 

them, and they had no idea of how to integrate this new approach into their current small learning 

centres. For example, Qiong indicated she had no idea about how to use ICT in a way that was 

consistent with the teaching theme being conducted.  

I have not thought about which theme is appropriate for the use of ICT… The current 

theme in my classroom is “autumn”, the activities are all about autumn in this month; 

as you can see, children in the art area could draw leaves, children in the reading area 

could read stories related to autumn. If the theme is technology, I think the tablets will 

be used… (Qiong) 

The consistency between themes and the content of small learning centres was reflected in 

Qiong’s monthly teaching plan. Qiong’s perceptions that ICT could be used for the theme 

“technologies” revealed her limited understanding of how to use ICT for child-centred activities 

(small learning centres). This finding is highly in line with what Dong (2014) and X. Liu (2017) found 

in other kindergartens in China where teachers did not know how to use ICT in child-centred 

activities. In terms of the TPACK model (Mishra & Koehler, 2006), it seems Qiong’s Technological 
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Pedagogical Knowledge was limited, which influenced the way she perceived children's ICT use and 

how she made decisions about it (Park, 2015). 

How and why some participants perceived the introduction of ICT in classrooms as a 

challenging change had been discussed in this sub-section. These perceived challenges worked along 

with teachers’ concerns and preferred pedagogies in shaping how participants provided ICT for 

children in practice.  

Summary and Discussion 

Researchers have reported a range of factors that prevented teachers from providing ICT for 

children. Sometimes these factors interact with teachers’ positive attitudes and shaped classroom 

practice (Stephen & Edwards, 2017). One major factor, teachers’ concern regarding ICT use, has 

been analysed in this section. To sum up, participants were concerned about children’s 

inappropriate use, including their unguided ICT use and long-term exposure, the potential value of 

children’s learning experience supported by ICT and the possible challenges for making changes (i.e. 

introducing ICT such as tablets to classrooms). With reference to the TPACK model and ecological 

system theory, the analysis shows those concerns were related to teachers’ understandings of how 

to support children’s learning (Pedagogical Knowledge), how children gain ICT-related experience at 

home (knowledge about children), how ICT could influence children’s mental and physical health 

(Technological Knowledge) and how ICT could be used in current small learning centres to support 

learning (Technological Pedagogical Knowledge); these understandings, were further shaped by 

ecosystems embedding kindergarten teacher, such as national ECE guideline (macrosystem), “social 

concerns” about eyesight and ICT addiction (macrosystem), children’s use of ICT at home 

(exosystem; in this case, based on teachers’ hypothesis), stakeholders’ attitudes (exosystem).  

This study found that even an individual teacher might have complex perceptions of 

children’s ICT use. For example, while Jing agreed with the value of ICT in engaging children in 

learning and enabling children’s “autonomy”, she also believed children’s use of ICT should be “as 

little as possible” in kindergartens. In the later round interview, Jing explained her choice was “much 
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safer” because it means “less responsibility”, which indicated that Jing did not want to take the 

challenges of adopting a new pedagogy and facing stakeholders’, particularly the leaders’, different 

voices. All the perceived challenges influenced Jing’s decision-making process related to children’s 

ICT use. The complexity of Jing’s perceptions of children’s ICT, was also reflected in other 

participants’ narratives. This study extends previous studies (such as Blackwell et al., 2016; Vida-Hall, 

2020) that claimed teachers’ attitudes towards ICT may directly influence the use within classrooms, 

by highlighting that the individual attitude might be complex and be shaped by surrounding 

ecosystems. Jing’s narratives that “leaders do not like it [ICT]” will be further discussed in the next 

chapter which focuses on multi-layered ecosystems. 

The analysis in this section also shows participants made decisions regarding children’s use 

of ICT based on their understandings of how children experience ICT at home and children’s 

potential reactions to ICT. Additionally, some participants also took children’s parents’ attitudes that 

they hypothesised into consideration. They assumed children’s ICT use at home, which featured with 

long-term exposure to it, based on their personal understandings of most of the children’s families. 

They also assumed children’s parents’ attitudes towards ICT. That is to say, teachers made decisions 

based on assumptions (which were shaped by the exosystem and macrosystem), rather than actual 

communication with children and children’s parents. As noted in the previous chapter, the 

communication between teachers and children’s parents was in a one-direction manner. 

Researchers suggested that kindergarten teachers should communicate with children’s parents and 

understand children’s use of ICT in home settings, to know parents’ aspirations, and to develop 

shared understandings of how children could benefit from ICT; only in this way could teachers 

organise activities that support children’s learning to transfer between two settings (Arnott, 2016; 

Johnston et al., 2018; Marsh et al., 2015). 

Chapter Summary 

This chapter provided an analysis of children’s use of ICT in three participating 

kindergartens, including the use of tablets and educational apps, use of ICT for role-play, in online 
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information-searching activities initiated by the children, and their use of ICT in special function 

rooms. Children’s use of ICT differed, due to their varied access to ICT and teachers’ different 

pedagogical plans. In this study, participants provided children with ICT mainly to support children’s 

learning and to cater to their interests. Participants also claimed they valued children’s active, 

autonomous and independent learning experiences that could be gained from the use of ICT. The 

rationales for providing children with ICT reported by participants were also related to the education 

reform happening in China ECE. 

The ways participating teachers planned and supported ICT-related activities, were 

discussed by combining and comparing their self-reported information with my observation data. 

The analysis demonstrates that there is sometimes a mismatch between the two sources of data. 

This study found children’s actual access to ICT was limited and participants set a range of rules to 

regulate children’s use of ICT, despite their acknowledgement of children’s roles as active and 

autonomous learners. Furthermore, as participants advocated children’s independent use of ICT, the 

study found teacher involvement during children’s ICT use was limited, and that practices around 

children’s ICT use were task-oriented and close-ended, which were influenced by the Confucian 

culture that emphasised teachers’ authoritative roles in classroom activities (Li et al., 2017). 

Further investigation found teachers’ concerns about the use of ICT by children had 

influenced their decision-making process related to ICT. Teachers’ concerns about children’s ICT use 

were not simply contradicted by their positive attitudes towards it. Instead, those concerns worked 

along with the positive attitudes in shaping teachers’ practices. Teachers’ concerns about children’s 

ICT use were mainly related to the potential influence of ICT on children’s physical and mental health 

that related to social concerns. They also believed the introduction of ICT in classrooms might 

challenge children’s awareness of rules and daily routines and children’s parents’ attitudes. 

Participants’ preference for “real objects” and “hands-on” activities and their lack of Technological 

Pedagogical Content Knowledge also related to such concerns. 
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This chapter has summarised teacher rationales for providing children with ICT in relation to 

their observed practices. Some teachers’ rationales, practices and concerns around children’s ICT 

use was shaped by their Technological Pedagogical Content Knowledge, and further influenced by 

the multi-layered ecosystem surrounding participants. The next chapter explores how that 

ecosystem appeared to influence teachers’ perceptions of, and practices in ICT use, and in what 

ways the chronosystem shaped participants’ perceptions and practices. 
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Chapter Seven: Contextual Influences on Teachers’ ICT Use in Kindergartens in China 

Chapters Four and Five reported teachers’ perceptions and practices of ICT use as a teaching 

tool and ICT use as a learning tool. In both contexts, it was found the relationship between 

perceptions and practices is complex. This study aligns with previous research that claimed context 

played a significant role in influencing teachers’ perceptions and practices of ICT use (Dong, 2014; 

Oldridge, 2010; Voss, 2008). Based on the five-month fieldwork, I analysed the factors that affect 

teachers’ perceptions and practices of ICT use in three kindergartens. Factors related to teachers’ 

understanding of pedagogy and content have been reported in previous chapters; this chapter 

moves to the findings on contextual factors influencing teachers’ perceptions and practices.  

Those contextual factors were analysed through an ecological lens (Bronfenbrenner, 1979). 

The analysis implies that contextual factors (ecosystem elements) were interrelated and no single 

factor could explain teachers’ perceptions or practices. Those contextual factors included teachers’ 

colleagues, kindergartens’ resources and funding, a kindergarten’s ICT-related vision, and teachers’ 

in-service trainings and professional development. Using the thematic analysis, I examined data 

collected from interviews, observations, documentation and my field notes and generated codes 

(Braun & Clarke, 2013) mainly based on the patterns of the influencing factors. After analysing the 

relationships between those codes that are influencing factors, I developed three themes about the 

ways teachers’ ICT-related perceptions and practices were influenced by the contextual factors. 

Theme 1 was about the influences of teachers’ characteristics and immediate settings. Participants’ 

narratives show that their ICT use in kindergarten settings was influenced by how they used it in 

personal life. As an element in teachers’ immediate settings, what role their colleagues played in 

influencing ICT-related perceptions and practices is also discussed. 

The previous chapters reported how participants’ ICT use was influenced by their level of 

access and their leaders’ attitudes. But who made decisions about teachers’ access to ICT and how 

they should use it? This question could be answered by investigating the leaders’ roles in shaping 

teachers’ practice. This study found teachers’ ICT use was influenced by the top-down decision-
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making process that happened in kindergartens (theme 2). As the following paragraphs will show, 

teachers’ access to ICT was dependent on decisions made by principals and how they used it was 

influenced by collaborations between kindergartens and ICT companies; teachers’ ICT-related work 

was also influenced by the top-down decisions made at the kindergarten level. This study also found 

teachers’ perceptions and practices regarding ICT use were influenced by their professional 

development (theme 3). In the ECE context in China, this included a range of training, seminars, visits 

and teacher competitions. As the chapter will demonstrate, those professional development 

opportunities worked along with other contextual factors in shaping teachers’ understandings of ICT 

affordances and the pedagogical values of ICT use, which further shaped teachers’ practices.  

Teachers’ Personal Life and Immediate Settings 

The immediate setting surrounding teachers is believed to affect how they perceive and use 

ICT in the ECE context (such as classroom context and children, see X. Liu, 2017; Voss, 2008); aspects 

of this effect have been discussed in previous chapters. For example, Dang believed using ICT for 

presenting learning content was more appropriate for the large class size than was using printed 

pictures. According to Xie, the large class size was a barrier for her use of ICT to meet children’s 

individual learning needs. Jing pointed out that the large class size meant much time and effort was 

needed to manage the classroom (such as keeping children quiet) and therefore she did not have 

time to think more about ICT use. It appears that the large class size, a factor in the teachers’ 

microsystem context, motivated participants to use ICT and also hindered their use. More 

importantly, through an ecological lens, it could be argued that this factor, the large class size, was 

shaped by the macro system, in which the class size is regulated by a national document (MoE, 

2001). 

In addition to the immediate settings, class size, the analysis of participants’ narratives 

found teacher-level factors played a major role in decisions related to ICT use and planning 

children’s use of ICT, specifically, their ICT use in personal life and personal interests (sub-theme 1). 

These factors will be discussed in this section, along with another key element of teachers’ 
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microsystem context, their colleagues (sub-theme 2), by investigating how their ICT use may 

influence, and be influenced by, colleagues working in the same context.  

Teachers’ Personal Life 

This study found how teachers perceived the use of ICT in kindergarten contexts was 

dependent to some extent on how they used ICT in their personal life. Two factors found in the 

investigation of teachers’ personal life (microsystem), included family members and personal 

interests. The home was a place for the participants to explore ICT in their personal life. Eight 

participants mentioned that they often discussed their personal ICT use with family members, such 

as partners and children, in daily life; three participants indicated these discussions had shaped how 

they perceived ICT and used it in professional life. For example, Lun shared how her partner’s 

professional knowledge enhanced her ICT competencies and shaped her attitude toward using ICT in 

kindergarten activities: 

I think I have more confidence to try to use ICT devices in my teaching, I mean, 

compared to other teachers. My husband works at an ICT company, he is interested in 

ICT and he often tells me the new development of ICT. From day to day, I know ICT can 

support children’s learning, thus I do not hold a negative attitude toward ICT use in 

kindergarten. When I have troubles in using it, I believe the problem could be solved by 

my husband anyway. (Lun) 

Lun’s narrative implies that she was more confident and more willing to try to use ICT 

devices for kindergarten children because she knew her husband was able to help. By 

communicating with her husband, Lun could receive information regarding the development of ICT 

and perhaps think about its application in her pedagogical practices. In Lun’s case, her husband 

played a role as a microsystem element in Lun’s immediate setting by interacting with her daily.  

Home was also found to be a place for participants to reflect on kindergarten children’s use 

of ICT by observing their own children’s ICT-related experiences. For example, Jing told me that she 

changed her attitude when she observed her son’s development related to ICT use. According to 
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Jing, she had held a negative attitude to children’s exposure to ICT when she just gave birth to her 

son; she asked all of her family members not to use ICT in front of her son. However, she found it 

impossible to ensure “zero ICT exposure” and realised her son had gained geographical knowledge 

by watching the weather forecast shown on the television. By emphasising “he indeed learnt 

something from TV”, Jing abandoned her purely negative attitude toward children’s ICT exposure 

and told me she started to keep an open mind for the use of ICT by children in her classroom. 

Similarly, in addition to her husband’s passion for ICT, Lun indicated her interest in using ICT for 

kindergarten children also came from observing her daughter’s ICT use at home.  

The narratives from Jing and Lun imply that how teachers developed understandings of the 

potential of ICT use in ECE settings based on relevant personal experience. This aligns with Dong 

(2014), who found kindergarten teachers in Shanghai tended to reflect on and learn from their own 

children’s use of ICT and therefore their perceptions and practices related to ICT were shaped by 

their personal life. Teacher perceptions are not always the same. Bronfenbrenner (1988) used 

chronosystem to explain human development is an ongoing process and time should be treated as 

important as the environment for human development. In this research, how they perceived the use 

of ICT was influenced by the ecosystem that changes over time (i.e. chronosystem). The analysis also 

shows participants’ family members were microsystem elements which influenced participants’ 

perceptions of ICT. 

This study found participants’ personal interests had shaped their ICT use in kindergartens to 

some extent. Both Jia and Xie were interested in photography, which led to their frequent use of 

cameras in kindergarten activities. However, when asked in what ways this hobby was related to 

children’s learning and play, Jia explained, 

This hobby makes me more willing to use my own digital camera to take photos for 

children in my class, for example, during the spring outing. When we came back, the 

parents would be happy to see these photos. As for how my hobby influenced 

children’s learning, I think there is no influence. 



 191 

It seems participants’ personal interests in ICT sometimes brought about a higher frequency 

of ICT use (i.e. use of digital camera) in the kindergarten context. This corresponds with Blackwell et 

al. (2016) who found a positive relationship between teachers’ interests in ICT and the frequency of 

ICT use. Although Blackwell and colleagues found teachers who had interests in ICT tended to think 

more about ways ICT could support learning, compared to those who did not show interest, 

participants in the current study believed their personal interests merely resulted in the frequency 

of use. As discussed in Chapter Five, some participants in this study did not see educational value in 

using digital cameras to document children’s activities. Jia and Xie’s narratives show that they took 

photos mainly to inform parents about how children learn and play in kindergartens, in a one-

direction manner. Considering teachers’ documentation of children might be used to support 

teaching and learning, Jia and Xie’s interests in digital cameras could have helped their pedagogical 

planning rather than having “no influence” on children’s learning as they claimed. Furthermore, 

during the fieldwork, I found some teachers (including Jia and Xia) used photos to decorate the walls 

of the classroom and children often looked at their photos and discussed them with peers. Previous 

researchers noted when children look at their photos with peers, they engaged in reflections and the 

photos provide opportunities for children’s interactions (Johnston & Highfield, 2017). Therefore, 

although Jia believed her interest in photography had no influence on children’s learning, those 

photos might provide a platform for children’s spontaneous learning and interactions and she was 

unaware of this.  

How teachers’ ICT-related experience in private life influenced their practice in 

kindergartens was discussed in this section, with consideration of their personal life as a 

microsystem element. The following section discusses another microsystem element that influences 

teachers’ ICT use – their colleagues.  

Reciprocal Influence among Colleagues 

Thirteen participants mentioned that their practices related to ICT use were influenced by 

their interactions with colleagues. To begin with, those teachers perceived that observing how 
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colleagues use ICT with children could help them see more potential of ICT. Five participants also 

stated that they had learnt about the combination of ICT and pedagogical goals from more 

experienced teachers. For example, Jia told me she often asks for suggestions from experienced 

teachers: 

When I am thinking about how to prepare for a lesson, I would turn to the experienced 

teachers. They might suggest I use ICT for better teaching effects. 

Xie also indicated that she would often seek experienced teachers’ suggestions because 

“they may have taught this topic, before; they would know whether it is appropriate to use ICT for 

this pedagogical goal”. Both Jia and Xie’s explanations showed colleagues could provide them with 

guidelines and useful suggestions from their own experience of using ICT in pedagogical activities. J. 

Zhou (2013) noted kindergarten teachers in China often engage in informal professional learning by 

observing and interacting with “good teachers”; in this study, it seems the experienced teachers 

were considered as “good” because of their more extensive experience related to ICT use.  

This study not only corresponds with Dong (2014) and X. Liu’s (2017) research that reported 

colleagues’ support as powerful influences on kindergarten teachers’ ICT use, but also extends the 

findings by arguing that the influence of colleagues was not a one-way process. According to four 

participants, they also helped older teachers with the use of ICT. Wan and Xing reported that their 

ICT use had positively influenced older teachers by raising awareness of the convenience that ICT 

could provide in big-group teaching: 

…the older teachers did not like ICT at the beginning. But when they observed my 

whole-class teaching, they said it [using ICT] is so convenient. Gradually, they asked me 

how to use it [ICT], such as how to make a PowerPoint slide. You know, they accepted 

ICT because they saw the good side. They now use ICT as frequently as young teachers.  

Wan’s description revealed how some older teachers changed their negative attitudes 

towards ICT by interacting with teachers. Therefore, how participants used ICT in pedagogical 

activities could influence, and at the same time, be influenced by, their colleagues. This finding did 
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not contradict the statement about seeking advice from some older teachers (because they had 

more experience combining ICT and pedagogy) I made earlier; here, the older teachers were those 

who had not used ICT in teaching and lacked relevant experiences. It seems older teachers were 

more willing to use ICT due to its convenience, and as discussed in Chapter Five, the convenience 

provided by ICT was significant for teachers. However, older teachers’ rationale for using ICT should 

go beyond “convenience” because ICT could also be used for the children’s sake.  

Summary and Discussion 

This section has discussed how teachers’ personal interests and two microsystem elements, 

family members and colleagues, influenced participants’ perceptions of, and practices in ICT use in 

kindergartens. While participants’ personal interests related to ICT could result in a higher frequency 

of ICT use, they did not perceive this as necessarily introducing better pedagogies. This study also 

found participants had changed their perceptions and practices around ICT by interacting with family 

members and colleagues. From an ecological perspective, one key finding is that the relationship 

between microsystem and teachers’ ICT use was reciprocal rather than unidirectional; participants’ 

ICT use was influenced by family members and colleagues, and at the same time, how participants 

perceived and used ICT could also influence these microsystem elements. Therefore, this study 

contributes to the current knowledge base on the influential factors on teacher ICT use, where 

previous studies in this field only focused on a one-way influence (such as Blackwell et al. 2016; 

Hatzigianni & Kalaitzidis, 2018; Park, 2015). 

Bronfenbrenner (1995) suggested that a chronosystem is about how the different layers of 

ecosystems change over time, indicating that each system could not be considered in isolation. 

Therefore, participants’ chronosystem could not be discussed alone in this study. In fact, how this 

system influenced participants’ ICT use was revealed from their descriptions of how they had 

changed their perceptions and practices. For example, Jing changed her negative attitude toward ICT 

because of a change in the microsystem (i.e. her son’s development related to ICT). As 

Bronfenbrenner indicated, a chronosystem is not just time in relation to chronological age – it could 
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be related to the time when a specific event occurs; in Jing’s case, her son’s development could be 

regarded as a special event which influenced her perceptions of ICT. With the changes that 

happened in her microsystem, Jing gained new experiences which influenced her ICT use in 

kindergarten classrooms. 

A range of influential factors at the individual level has been reported by previous 

researchers, including gender, age and educational background (such as Blackwell et al., 2016; X. Liu, 

2017; Voss, 2008). Those factors were considered as the nature of the person by Bronfenbrenner 

(1989); he believed that personal characteristics that decide the way individuals perceive and 

interpret their environment also influence their development and behaviours. For example, earlier 

research in China reported male teachers are more likely to use ICT in teaching than female teachers 

(J. Wu et al., 2016), and young teachers preferred to use ICT whilst older teachers did not (X. Liu, 

2017). A US study also discussed why teachers with better educational background had more 

confidence in using ICT for children (Voss, 2008). These factors were not found in this study due to 

the participants’ demographic characteristics. As all of the fifteen teachers in the study were female, 

gender differences related to kindergarten teachers’ use of ICT discussed by many researchers were 

not included in the thesis. Additionally, as most participants were in their 20s and six were in their 

30s, older teachers’ perceptions and practices surrounding ICT use are not discussed in the research. 

However, participants’ descriptions of how they supported older teachers to use ICT reflected the 

impact of age on teachers’ ICT use; it perhaps echoes X. Liu’s (2017) findings that increased age led 

to decreased ICT use and skills. 

This section has discussed how teachers’ ICT use was influenced by their participation in 

immediate settings. The thesis now moves to report how participants’ ICT use was shaped by the 

decision-making processes that happened at the kindergarten level. 

Top-down Decision-making in Kindergartens 

In studies investigating teachers’ practices in the ECE context, the role of principals has been 

discussed at length by researchers. For example, in an early Australian study, Edwards (2005) 
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reported one reason for teachers using ICT was related to a management body decision; in a recent 

study, Johnston et al. (2018) reported that the ECE director had a pivotal impact on the way the 

teachers used ICT in practice. Voss (2008) noted a range of social forces guided an ECE teacher’s 

path to use ICT, and the principals showed obvious influence as they provided support and 

determined the accessibility of ICT. Similarly, this study found participants’ ICT use was influenced by 

the decisions made on their behalf by kindergarten principals. Participants’ interview responses 

indicated that the kindergarten principals would make many decisions regarding the use of ICT in 

kindergartens, including what ICT devices to introduce, whether to collaborate with ICT companies, 

whether to include teachers’ ICT use into the strategic plan of the kindergarten, and what 

responsibility to assign to teachers in the ICT research group. The decisions made by principals 

influenced: teachers’ access to ICT (sub-theme 1), how teachers should use ICT (sub-theme 2), 

whether to use ICT in pedagogical activities (sub-theme 3) and in what ways teachers would 

collaborate with each other within the ICT research group (sub-theme 4); the four sub-themes will be 

discussed in this section. 

Teachers’ Access to ICT: Principals’ Authoritative Decisions 

Through interviews, it was found participants were not included in the decision-making 

process related to what ICT to introduce in the kindergarten, as the decisions were made by 

principals in the top-down manner. However, it is important to note that, based on the research 

design, I only interviewed teachers, and principals’ perspectives were not investigated. Based on the 

teachers’ narratives, their access to ICT was the result of principals’ decision-making, which might 

not align with teachers’ expectations. For example, Chen mentioned that she hoped to have an 

interactive whiteboard in her classroom for teaching, but explained she would not let principals 

know her ideas: 

Although I admire it [other teachers’ access to interactive whiteboards], I will not tell 

the principals. They know the context better than me, they can make the judgement 

based on our conditions.  
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Chen believed the decisions regarding which ICT devices to introduce to kindergartens 

should be made by principals based on the kindergarten conditions. While the principals might be 

more knowledgeable about issues such as funding, it seems Chen considered principals’ decision-

making as a process to which she need not contribute her ideas; therefore, she would not let 

principals know her expectations.  

As mentioned earlier, some teachers could not rely on access to ICT because sometimes the 

devices were collected by the principals and used for other purposes. Teachers’ limited access to ICT 

tools was frequently observed in River Kindergarten, despite the website saying they had a wide 

range of ICT devices for teachers and children to use. Four participants mentioned that their 

principals often invited teachers from other kindergartens to visit River Kindergarten to observe how 

ICT was used there, and that some ICT devices had to be collected for preparation (such as charging 

and cleaning) in advance of the visit. Because of this, three participants could not use ICT to support 

children’s learning as they planned, and they had to use other activities. In an example provided in 

Chapter Six, Lun did not have access to tablets to engage children in the teahouse role-play. 

However, Lun did not perceive her lack of access to tablets as a barrier, indicating “I am a member of 

the kindergarten, I need to respect the principal’s and kindergarten’s arrangement”. From an 

ecological perspective, those visits, which were decided by the principals, and decisions made in the 

exosystem such as the local educational bureau, directly influenced teachers’ access to ICT and thus 

their practices. 

The influence of top-down decision-making on teachers’ access to ICT was notable in River 

Kindergarten. During the interviews, participants from River Kindergarten told me about 

collaborations with ICT companies, which aligned with information on the kindergarten website. 

According to the participants, the ICT companies were initially contacted by the kindergarten 

principal for collaboration. Participants reported that the collaboration mainly refers to the services 

provided by ICT companies, namely, “free devices and apps, several training sessions related to the 

devices and apps and technical support” (Lun). Both field notes and classroom observations revealed 
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that the devices frequently used by participants (i.e. the tablets used in classrooms and Smart-Pad 

Room and the motion sensing devices) were provided by ICT companies. When I asked why the 

principals chose those ICT companies for collaboration, all participants in River Kindergarten said 

they had no idea as “it was principals’ professional judgement”. Participants’ explained that teachers 

were not consulted or involved in that decision-making process. 

Research on the relationship between principals’ decision-making on ICT and kindergarten 

teachers’ motivation to use it has not been published. However previous studies in other education 

contexts showed that when teachers were not involved in the decision-making process related to 

ICT, they tended to show less motivation to use ICT in pedagogical activities. For example, Hallas 

(2017), described a study in higher education and suggested that teachers should be involved in the 

decision-making process to adopt ICT. However, when I investigated whether participants wanted to 

be involved in the decision-making process, they noted decisions such as what ICT to introduce in 

the kindergarten should be based on principals’ professional judgement. The reasons underpinning 

this finding might be multi-layered. One reason could reflect the findings of an Australian study 

investigating teachers’ confidence and professionalism in using ICT in kindergartens. Johnston et al. 

(2020) found that when teachers had limited understanding of using ICT to support learning, they 

were not confident to exercise their professionalism in ICT. Another reason could be the leadership 

culture in China’s ECE context, which will be discussed in detail at the end of this section. The impact 

of principals’ decision-making on teachers’ understanding of what ICT they should use and how they 

should use it is discussed next. 

How Teachers Used ICT: Collaborations with ICT Companies 

The collaboration between River Kindergarten and ICT companies, which was the result of 

top-down decision-making, to some extent also shaped how teachers used ICT in practice. In my 

observations of the Smart-Pad Room and the Motion Sensing Room in River Kindergarten, I found 

the teachers (Xing and Jing) had clear teaching plans to follow. Xing later explained that “the 

teaching plan was provided by the ICT company, I made minimal changes to let it fit the context 
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here”. When asked what the minimal changes were, Xing indicated the original version of the 

teaching plan was made for whole-class teaching, she deleted some activities that require ten or 

more children because there were only eight devices available in this room and she only had eight 

children for each session. When I further investigated why there were eight devices available in the 

Smart-Pad Room she said “I have no idea; it might be the result of negotiations between principals 

and ICT companies”, which again reflected teachers’ non-involvement in the decision-making 

process. In this way, it seems ICT companies and principals both had important roles to play in 

participants’ exosystem, with influencing the range and types of ICT devices that teachers could 

access and how they would use those devices. However, because of the research design of the 

study, how the interaction (i.e. negotiations) between principals and ICT companies worked was not 

explored. 

The interactions between participants and ICT companies were not in one direction as it 

seems participants also influenced ICT companies. According to Wan, the collaborations between 

River Kindergarten and ICT companies were reflected in their communications about the 

pedagogical aspect of the devices and software/apps, which could be shown in the following data 

excerpt. 

We have collaborations with some ICT companies… it is like a win-win collaboration. 

Their products need to be set up in kindergartens, and the designers do not know much 

about kindergarten contexts and children development… Therefore, they need us to 

provide ideas for them. Meanwhile, our kindergarten needs their devices. Our ideas can 

help them with developing better products and thus their products are more 

appropriate for kindergartens. In this way, their products can be sold well. (Wan) 

In fact, how private ICT companies could shape ECE teachers’ perceptions of and practices 

about ICT use had been reported by other researchers (for example, Leung, 2010; Voss, 2008). The 

findings of this study echo those that reported ICT companies’ influence on kindergarten teachers’ 

ICT use, and also suggest a reciprocal influence between the two. The one-way approach could be 
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problematic; as Leung (2010) argued, experts in ICT companies did not have professional knowledge 

about children’s learning and development, and therefore most of their “products” were of the drill 

and practice type which may or may not support children’s learning. The reciprocal influence 

between the two parties reported in the current study was regarded as “win-win collaboration” by 

Jing, perhaps because ICT companies needed to develop apps based on kindergartens’ actual needs 

to survive in the competitive market, and at the same time, River Kindergarten needed a range of 

devices to keep its “ICT-enabled reputation”. 

However, it is necessary to point out that the establishment of the Smart-pad Room and 

Motion Sensing Room was the result of principals’ decision-making. Through interviewing Xing and 

Jing, I found they had not questioned the reason or the value for establishing the two rooms; Xing 

indicated that “children could use the tablets that were not provided in their classrooms, thus they 

could have fun and get extra experiences; they just like it here”. As discussed in Chapter Six, Xing’s 

narratives show that she believed children’s use of the “special tablets” in this room could entertain 

them. However, my analysis shows this add-on experience was not related to daily classroom 

activities and I have discussed the potential issues elsewhere. It was also noticeable that Xing 

followed the teaching plans provided by ICT companies with a little revision; she did not modify the 

teaching plans in terms of the pedagogical aspects, for example, planning other activities that could 

be supported by the tablets and that of children’s interests. According to Wan’s explanation, this 

was because teachers in River Kindergarten were involved in the process of preparing the company’s 

teaching plans, and therefore Xing had already contributed her professional knowledge of ECE to 

that process. However, the interview questions did not investigate in what ways teachers have 

contributed professional knowledge to the process of preparing teaching plans. 

The collaborations between ICT companies and kindergartens were not mentioned by 

participants from the other two kindergartens. Lun told me that “the ICT companies chose us [River 

Kindergarten] because we are famous for our ICT use”; considering River Kindergarten is an ICT-use 

exemplary kindergarten, Lake Kindergarten and Stream Kindergarten might not be able to attract ICT 
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companies for collaboration. How principals perceived the collaboration and why they chose some 

ICT companies for collaboration was out of the scope of this study; further investigation is of 

significance because principals’ decision-making have direct influences on teachers’ ICT use in 

classrooms. 

Kindergarten Strategic Plan: The Guideline for “Whether to Use ICT or Not” 

Although most participants claimed that they were the ones to decide whether to use ICT in 

pedagogical activities, their narratives reveal a power imbalance between their thinking around ICT 

use and the decisions made by principals. To be specific, it was found participants in River 

Kindergarten regarded the kindergarten “strategic plan” (发展规划, fa zhan gui hua) as the general 

guideline for their ICT use. In ECE in China, almost every kindergarten has a strategic plan that aims 

to improve service quality, seek opportunities for development, and solve problems related to 

administration (H. Zhang, 2016; N. Zhang, 2017). In the current study, ICT use by participants in River 

Kindergarten was dependent on the strategic plan. My conversations with Xing, who was in charge 

of the Smart-Pad Room, helped to illustrate the problem. 

During the second-round interview, Xing pointed out that she was busy and thus children’s 

actual access to the Smart-Pad Room was less than what she had planned, saying “I really have many 

things to do, research activities, visits, and meetings… so, children’s opportunities to use this room 

are less than originally planned”. Children did not have access to the Smart-Pad Room because of 

Xing’s busy schedule; she had her own class to stay with (for half-day as she shared the responsibility 

with another teacher) and she was the only teacher for the Smart-Pad Room. When I asked whether 

she hoped to provide children with more opportunities to use the Smart-Pad Room, Xing 

emphasised that the “whether-or-not” question was dependent on the kindergarten’s future 

strategic plan. Xing then indicated that although she was in charge of the Smart-Pad Room, the 

principals still assigned different tasks to her, which resulted in her absence in the Smart-Pad Room. 

Perhaps because those tasks were also arranged by the principals, Xing felt the principals placed less 

emphasis on the Smart-Pad Room and thus she felt confused about its importance. When I 
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continued to probe whether she thought principals should pay more attention to the room, which 

would mean the children could have more opportunities to use it, Xing did not answer directly but 

again pointed out that it depended on the kindergarten’s strategic plan.  

Xing: If the principals consider ICT as the development goal of this kindergarten, I think 

they should pay more attention to it. 

Researcher: And in terms of the children’s learning and development? 

Xing: Same. If they [principals] set ICT as the development goal, the Smart-Pad Room is 

not enough for it. If ICT use is one development goal, I think children should have more 

time and more opportunities for playing the tablets. At present, there are only eight 

children participating in the activity; it needs four weeks for the whole class to 

experience this activity. If I am busy, they need more time to take turns. Some children 

in my class have never come to this Smart-Pad Room, and I think this arrangement is 

problematic. 

Xing did not emphasise the benefits of the Smart-Pad Room for children’s learning and 

development while she was thinking about whether principals should pay more attention to the 

Smart-Pad Room. In fact, when asked about whether children should be provided more 

opportunities to use ICT in kindergartens, other participants from River Kindergarten shared a 

similar belief. The answer to the “whether-or-not” question should be dependent on the 

kindergarten’s “strategic plan”. Wan also explained the ideal frequency of ICT use: 

I think it is dependent on the strategic plan of the kindergarten … it is related to how 

the principals plan to develop our kindergarten. If they think ICT should be integrated 

into children’s daily life, teachers must use it and we will let children use it every day. 

But the principals may focus on other areas later … we need to follow the principals’ 

steps, and thus some ICT devices are forgotten for a while. (Wan) 

Xing and Wan’s explanations demonstrate that the kindergarten strategic plan was made by 

the principals, participants were influenced by the strategic plan but regarded this as the powerful 
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guideline for them to decide whether to use ICT for children. It was notable that Xing and Wan did 

not include any pedagogy-related thinking in their explanations, which shows the educational values 

of ICT-related activities, in their eyes, might be less important than “following principals’ steps”. The 

deeper reason for this might be related to, as discussed earlier, that they did not consider children’s 

ICT use in the Smart-Pad Room as a part of the curriculum; children gain add-on experience, which 

was not related to the daily life in their own classrooms, in this room for “entertaining” purposes. 

The study by Blackwell et al. (2016) argued that, when kindergartens have a specific ICT 

vision, the teachers would have higher confidence and more positive attitudes toward ICT. However, 

Blackwell and colleagues’ (2016) findings could not be transferred to the current research context. 

Participants in this study were not clear about the content of the plan because they were not 

involved in its planning process. It seems some participants developed understanding of the 

strategic plan based on their assertion about “whether principals emphasis the use of ICT”. 

Therefore, the “strategic plan” may not contribute to teachers’ confidence or positive attitudes 

toward ICT. From an ecological perspective, the strategic plan of the kindergarten was considered as 

an element of exosystem context in this study, as teachers’ practices with ICT were influenced in a 

top-down manner. As discussed in an earlier chapter, it seems that participants paid much attention 

to principals’ ideas when they made decisions about ICT use. Principals’ expectation of teachers’ ICT 

use was beyond the scope of this study; future research might shed some light on the matter. Fullan 

(1991) argued that the most effective way to adopt an innovation in schools is to engage the whole 

school in a democratic process of planning change. However, this might not happen in a context 

where there was an imbalanced power relationship between principals and teachers (J. Zhou, 2013). 

In this study, participants’ concerns about the ICT-related innovation might be a result of the top-

down change that happens with the imbalanced power relationship.  

ICT Teaching-research Group 

Teachers in China are generally expected to join various kindergarten-based teaching-

research groups (教研组, jiao yan zu); according to researchers (such as F. Ma & Ma, 2011; J. Zhou, 
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2013), each kindergarten-based teaching-research group has its own research focus, such as music 

education and play-based pedagogy, and the group members meet regularly to discuss their 

understanding and reflections on the research topic. In this study, although all teachers identified 

support from peer interactions (communications with colleagues), the collaborations between ICT 

teaching-research group members were minimal and the reason for this was related to the decision-

making that happened at kindergarten level. It is also important to note here, the data presented in 

this section are mainly from River Kindergarten, because River Kindergarten, the ICT-featured 

exemplary kindergarten, was the only one that had an ICT teaching-research group while the other 

two kindergartens had research groups regarding other topics, such as language learning and 

science. 

From the kindergarten website, it was found that River Kindergarten established an ICT 

teaching-research group and held monthly meetings for the group members to discuss their use of 

ICT. However, the collaboration between group members was not discussed by participants during 

interviews. Instead, it seems participants interpreted their professional works related to the 

research group as “being arranged with tasks and sharing responsibilities” because “each member 

had her own responsibility” (Jing). Similarly, Wan indicated: 

 It is not like a collaboration, we just complete our own tasks. Communication is not 

common between us. Each member gets different things to do, so, you see, no 

opportunity for collaboration. 

The interview with Xing revealed that those “responsibilities” included “preparing for the 

upcoming visit, writing up the teaching plans, writing articles to be published on the WeChat 

platform”. According to six participants, ICT research group members’ tasks and responsibilities 

were arranged by the principals and were “all for the kindergarten’s development, rather than 

individual teacher development” (Jing). Participants’ comments such as “no cooperation” (Jing), 

“completing the assigned tasks individually” (Wan) and “few discussions” (Xuan) suggested that ICT 

research group members did not collaborate on research on the use of ICT as the kindergarten 
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website suggested. Given that River Kindergarten had its own strategic plan for ICT, it could be that 

principals assigned different tasks to the ICT research group members, based on the kindergarten 

strategic plan. Additionally, it was found ICT research group members need to do other tasks which 

were not relevant to ICT, as required by principals. Jing raised an example of how members of the 

ICT research group needed to prepare for an upcoming, ICT-related visit: 

…when we are preparing for the upcoming visit, the principal would select one teacher 

to be the host of the presentation, and another teacher would need to allocate the 

devices and charge them and check them in advance.  

This study also found members in the ICT research group were assigned with ICT-related 

research topics by principals. According to the six teachers, these research topics were actually sub-

topics of the kindergarten’s research agenda that related to ICT use. For example, Xing was assigned 

with a research topic related to smart-pad and Jing was selected to conduct research about motion-

sensing games. When I queried why they chose to join in the ICT research group, all participants in 

River Kindergarten told me they were nominated by the principals. 

Xing: I don’t know. This decision was made by the principals. 

Jing: Well, I didn’t realise when I became a member of ICT research group. But now I 

am. 

Wan: I have no idea. One day I was asked to attend a meeting; during the meeting, the 

principal told us that we are members of ICT research group.  

Based on their explanations, the interview questions did not go deeper to investigate 

whether they rejected this arrangement from principals, or, whether they felt they had no option 

about the research responsibility. When I reviewed their responses, I thought I understood how they 

felt about this arrangement. This is what I had experienced during my master education – my thesis 

supervisor required me to join his research programme before I developed interests in ICT use in 

education contexts. At that point in time, considering our power relationship, I did not say no to him 

despite being reluctant to accept. According to relevant literature, this phenomenon is quite 
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common in China (Dong, 2014; J. Zhou, 2013); such understanding and experience, possibly resulted 

in my research bias, and prevented me from investigating participants’ perspectives any further. This 

is because a harmonious relationship is important in the Confucian society (Cui, 2015) and I asserted 

that the participants might not want to comment on this issue due to the hierarchy of relationship 

between teachers and principals.  

Eight participants (six from River Kindergarten and two from Stream Kindergarten) in the 

study indicated they had research responsibilities and had published articles. I invited participants to 

provide me with a copy of their articles. After reviewing those articles, I found the topics varied from 

“using multi-media in literacy teaching”, “using interactive whiteboard in numeracy teaching”, to 

“the use of a tablet app to promote children’s social skills development” and “the comparison of 

electronic blocks and traditional blocks”, which aligned with their personal research topic arranged 

by the principals. Jing indicated that, 

Publishing articles is like meeting principals’ requirements. It does not result in a higher 

salary for me, but it is regarded as a part of the achievement of the kindergarten, you 

know … good for the evaluation of kindergarten.   

When Jing talked about her research articles, she did not mention her personal research 

interests; instead, all she talked about was how her research topic, a motion-sensing game, was 

cutting-edge. She also emphasised the benefit of publishing articles, in terms of her personal growth 

such as “gaining an understanding of how to write research articles” (Jing). In her case, Jing was 

assigned a research topic by the principals. However, when I asked about her research interests, she 

noted the research topic of a motion-sensing game is “okay” to her. The interview questions did not 

further investigate her thinking about research interests; as I will discuss in Chapter Seven, my 

previous experience sometimes hindered me from exploring the deeper reasons behind the data. 

Summary and Discussion 

The findings reported in this section were about how ICT-related decisions made by 

principals had influenced teachers’ perceptions and practices related to ICT. Such influences 
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correspond to previous studies that found teachers’ ICT use was related to the kindergarten 

management body’s requirement and expectations (such as Dong, 2014; Edwards, 2005; Wilbur, 

2017). While many previous studies simply regarded kindergarten principals and teachers’ access to 

ICT as isolated contextual factors, this study investigated the relationships between the two. This 

finding reflects the culture of teacher leadership in Chinese society, namely, highly centralised 

administrative systems, in which “power is located in the person of the school principal” (Ho & Tikly, 

2012, p. 401). Hallinger et al. (2005) noted some Asian countries which share the same cultural 

heritage of Confucianism, are influenced by this culture in terms of power distribution and in-group 

interpersonal relationship. Furthermore, collectivism, which emphasises respect for formal 

authority, complete devotion to the leader, and acknowledgement of the need to work 

collaboratively among subordinates, has influenced leadership in ECE in China as well. In this 

research, teachers’ access to ICT was influenced by decisions made at the exosystem, the principals, 

which reflected the culture of centralised administration at the macrosystem level, Confucianism 

and collective ideas. 

When investigating teachers’ practices through an ecological lens, previous researchers 

tended to perceive principals as a microsystem element which plays a role in teachers’ immediate 

settings (for example, S. C. Harris, 2017; Shelton, 2018). Before the data collection, I followed 

previous researchers’ ideas (mainly from “Western” countries) and defined kindergarten principals 

as an element in teachers’ microsystem, anticipating teachers would have active interactions with 

kindergarten principals. However, this study found that how principals and ecological systems are 

defined may vary in contexts with different cultures and traditions. The reason is that, based on 

participants’ descriptions about their interactions with kindergarten principals, it appears teachers 

were passively influenced by principals and no reciprocal relationship was found. Bronfenbrenner 

(1979) defined a microsystem as the context that the individual closely and actively makes contact 

with; based on the teacher-principal relationship found in the study, it is argued that kindergarten 

principals should be regarded as exosystem which the participants did not actively contribute to but 
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still influenced their ICT use, rather than a microsystem. This assertion reflects the application of the 

ecological system theory in ECE context in China; the reason why I defined principals as exosystem 

elements was related to the macro-culture of teacher leadership in Chinese society. 

How the culture of teacher leadership in Chinese society influenced participants’ 

perceptions and practices surrounding ICT use was also reflected in the way they prioritised the 

development of kindergartens over their own thinking about ICT. I have acknowledged that my 

interview questions did not successfully investigate the teachers’ own thinking, because of my 

researcher bias. This finding aligns with Cheng’s (1996) argument that “the appreciation of the 

collective well-being and submission of individual freedom to the collective good” (p. 97) is common 

for schools in East Asian countries including China, demonstrating the influence of collective culture 

on teachers’ understanding and planning for use of ICT in their classroom activities. However, as Ho 

and Tikly (2012) argued, as ECE teachers know the children well, they should be considered as the 

decision-maker in pedagogical planning to contribute their understandings of the children. In this 

study, although the participants told me they know the children well, they tended to follow the 

instructions provided by principals and ICT companies without making decisions about how to use 

ICT by themselves.  

This study found principals’ decision-making related to ICT seemed to establish a mandatory 

context for participants. However, whilst participants used ICT to meet principals’ expectations and 

requirements, the findings suggest that they may not know principals’ expectations and 

requirements well. For example, Jing and Xing felt confused about principals’ expectations; on the 

one hand, they believed principals purchased and introduced ICT with the expectation for teachers 

to use it, on the other hand, they speculated that principals emphasised hands-on activities and 

other tasks and might “not like ICT very much”. Wilbur (2017) argued that the kindergarten 

management body plays a vital role in supporting teachers to use ICT in classroom activities, the 

findings from this study show that kindergarten principals did not provide teachers with clear 

expectations. From an ecological perspective, the relationship between principals and teachers is 
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important because teachers are embedded with a context where principals have significant roles to 

play. When the reciprocal relationship between principals and teachers is enhanced, teachers may 

develop better understandings of and react to the contexts. Therefore, this study argues that more 

communication between teachers and principals is needed. 

In addition to principals’ expectations, professional development was another main theme 

emerging from teachers’ beliefs about the contextual factors that could influence their ICT use. In 

what ways professional development had shaped participants’ perceptions of, and practices in, ICT 

use is discussed next. 

Professional Development  

This study found one of the main focuses of participants’ professional development was on 

the use of ICT. Participants reported they had received various types of professional development 

opportunities in relation of ICT use in a kindergarten context, including kindergarten-organised 

training, training and courses provided by the local school district and teaching-research activities 

such as “公开课” (gong kai ke, “the lesson for viewing”) and “参观” (can guan, “visiting other 

kindergartens”). Through comparing different data sources, this study found that although these 

professional development opportunities were provided by different stakeholders, one shared 

feature was the focus on the technical level of ICT use. Three themes were developed based on 

participants’ professional development in relation to ICT use: ICT-related training and technical 

support (sub-theme 1); visits and lessons for viewing (sub-theme 2); and teachers’ competitions (sub-

theme 3). How those professional development opportunities shaped participants’ perceptions and 

practices surrounding ICT is analysed in this section. 

ICT-related Training and Technical Support 

During interviews, teachers were asked to clarify what types of training they had received in 

relation to ICT use in kindergartens. Ten teachers indicated that they had ICT courses during pre-

service education, in which they could learn how to use computers and common software (such as 

Microsoft Word and PowerPoint), and the pre-service education was several years (around one to 
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six) ago. In the study, the review of relevant documents contributed to the understanding of 

teachers’ learning of ICT skills during pre-service education. In 2011, the Professional Standards for 

Kindergarten Teachers (Trial Version) (MoE, 2011a) was published, which requires kindergarten 

teachers to have a wide range of professional knowledge, including knowledge about ICT: 

基本要求: 具有一定的现代信息技术知识。[Basic requirement for kindergarten 

teachers: have enough knowledge about modern information technology]. (MoE, 

2011a, p. 13) 

The meaning of this sentence in the policy was not clear, which may result in various 

interpretations of the extent to which kindergarten teachers should know about ICT and in what way 

ICT should be used by kindergarten teachers. 

 In the same year, ICT competence and its application were listed as a specific subject in the 

Teacher Education Curriculum Standard (Trial Version) (MoE, 2011b) for pre-service kindergarten 

teachers. These documents demonstrate that that kindergarten teachers are expected to gain ICT 

skills during pre-service education, which suggests that they are expected to use ICT for teaching and 

other purposes: 

It is suggested to establish a course about the application of modern educational 

technologies for teacher students majoring ECE. (MoE, 2011b, p. 5) 

This shows this policy also provided a simple suggestion without explaining what the 

“application” means or making the “application” relevant to ECE pedagogies. Dong (2014) found the 

participants in her study merely received technology skills training. Her finding aligned with my 

participants’ description that ICT courses they attended only focused on the skills of operating 

hardware and software, with no relation to its use in ECE pedagogies (such as how to use ICT to 

respond to children’s interests and to support eduplay). Furthermore, these two policies were 

published during those ten participants’ pre-service education period, therefore these teachers were 

directly influenced by changes that happened at the macrosystem (i.e. national policies). In this way, 

the ten participants received ICT competence training as compulsory lessons.  
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Five teachers indicated they had received ICT-related training and courses after working in 

kindergartens, as they did not experience those during pre-service education. According to all 

participants, after they became kindergarten teachers, they engaged in ICT-related professional 

development several times. Tong explained some training aimed to “teach us [teachers] some 

advanced functions of common software, such as how to use PowerPoint to make animations”. 

When asked about in what ways the training was useful for their teaching, three participants such as 

Xie indicated that “I learnt something from it, because I did not know those functions before”; 

however, Xie continued, “but the training is not necessarily useful for my teaching, sometimes I 

could not find the opportunity to use those functions in my classroom activities”. For example, one 

training session Xie participated in was about using Word to design a webpage, and she indicated 

that she had never felt the need to design a webpage for kindergarten activities. Xie’s narratives 

reflect a gap between the content of training and its potential value in her practice. The potential 

value of training was constructed by herself, and based on the TPACK model, this construction was 

based on her understanding of teaching content and pedagogy. 

Courses were not the only form of ICT-related professional development opportunities. 

According to participants in Stream Kindergarten, their local school district had established an ICT 

research group, in which teachers could learn ICT-relevant knowledge and skills. Dang shared her 

learning experience in that research group with me: 

That was very early when I joined the ICT research group. It was about 2005, not many 

teachers would use computers at that time and they were not familiar with ICT skills… 

When I was in the ICT research group, we had a primary school teacher who was good 

at ICT. He taught us how to make PPT to prepare for a lesson. We had many training 

sessions and we also had many discussions about how to effectively use ICT in our 

teaching. ICT should be used to facilitate your teaching, rather than making a fancy PPT 

[PowerPoint] alone.  
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Dang’s narratives reveal that, unlike members of the ICT research group in River 

Kindergarten who had little communication with colleagues, members of the district research group 

had opportunities to discuss with each other ICT use for improving their teaching. However, the 

communications between teachers from different educational contexts, such as kindergartens and 

primary schools, may not be helpful for kindergarten teachers’ learning of ICT use. For example, 

Dang mentioned she learned about making PowerPoint slides for teaching activities, while I argued 

in Chapter Five that the use of PowerPoint might demonstrate a teacher-centred pedagogy, which 

might not be appropriate for the ECE context.  

The third type of professional development was kindergarten-based training. This type of 

training was provided when a new ICT device was introduced. Eight participants described the 

number of this type of training as “not many”, indicating most training was about “how to use the 

new hardware and software” with no instruction about “how to combine it with pedagogical 

activities” (Jing). In River Kindergarten, when prompted in what ways the teachers had received this 

type of training, it was reported that the training sessions were organised by principals and 

collaborating ICT companies. Once collaboration was established, the ICT companies would “set up 

their products in the kindergarten” and provide a training session for the demonstration of “how to 

use it” (Wan). Similarly, participants in the Stream Kindergarten reported that the demonstration-

focused training was provided when the interactive whiteboard was set up in their classrooms.  

When the interactive whiteboard was just implemented, the principals invited someone 

outside the kindergarten to teach us how to use this. But he only told us how to turn on 

and turn off the device, and how to turn off the touchable function when children use 

it. (Fan) 

A total of six participants described this type of training as an “one-off experience”, with no 

ongoing communication with the staff. Therefore, Fan indicated that “training is just training; how to 

use it [ICT] is all about teachers’ decisions”; she then explained her decision-making about ICT use 

was based on her understanding of the teaching-and-learning goals and children’s learning interests. 
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Four teachers pointed out they needed to explore the use of new devices or software by 

themselves, such as searching for relevant information online and investigating through trial and 

error. However, they all indicated that they did not have enough time to do so due to the busy 

schedule. Given that the training provided by ICT companies were one-off with no focus on the 

pedagogical aspect, I argue this type of training would not directly contribute to teachers’ 

appropriate ICT use in these kindergartens. This finding aligns with Luo et al. (2020) who argued ICT-

training should meet teachers’ demand and be relevant to the pedagogical aspect of ICT use after 

they reviewed twenty-three relevant Chinese studies written in both Chinese and English. 

Previous researchers argued that, in addition to relevant training and courses, technical 

support should be provided for kindergarten teachers, to eliminate barriers to the use of ICT 

(Blackwell et al., 2014; Leung, 2010; Voss, 2008). This study found all participants had access to 

technical support; however, it was inconvenient to contact the personnel because the staff worked 

for the whole school district and were often not available. According to eight participants, it might 

take three to five working days to have a technical problem solved and the late support is a barrier 

for their ICT use. This finding is consistent with Voss’s (2010) study, which found technical support 

was not prompt for kindergarten teachers due to the limited number of personnel in the district. The 

findings of the two studies could not draw a generalisation, but it is important to pay attention to 

the gap between policymakers’ decisions, such as how many technical support staff are available in 

the school district and teachers’ actual needs.  

Visits and Lessons for Viewing 

Jiangsu Provincial Department of Education (2017b) encourages kindergarten teachers to 

conduct research on their teaching and children’s learning activities (i.e. teaching-research activities, 

教研工作, jiao yan gong zuo), aiming to let teachers practice their abilities for observing children’s 

play, analysing children’s behaviours, and planning integrated curriculum. According to Huang et al. 

(2019), instructional viewing and emulating (教学观摩, jiao xue guan mo) was regarded by teachers 

as an important approach for teaching-research purposes; this approach allowed teachers to learn 
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from others, reflect on their instruction and receive feedback from colleagues. This study found the 

instructional viewing and emulating activity also happened at the school district level, which means 

teachers were provided with opportunities to go to other kindergartens for instructional viewing and 

emulating. As this study focuses on the use of ICT, the section discusses in what ways this teaching-

research activity had influenced how participants planned ICT-supported kindergarten activities. 

While the data from Lake Kindergarten and Stream Kindergarten is included, the narratives of 

participants from River Kindergarten is the main focus of this section. This is because River 

Kindergarten is an ICT-exemplary kindergarten, and it often organises instructional viewing and 

emulating activities in relation to their ICT use. 

When explaining the instructional viewing and emulating activities that happened in another 

kindergarten, Tong told me she felt excited for those “visits” (参观, can guan) because “I can really 

learn a lot of things”. According to Tong, when she observed how teachers use ICT in other 

kindergartens, her understandings of the potential of ICT for combining with various activities were 

further developed. This viewpoint was mirrored by another nine teachers in the study. However, 

when I tried to investigate in what ways Tong’s ICT use was influenced by her “visits”, she indicated 

“after the visit, I still do not know how to apply this approach [a particular way to use ICT] to my 

instruction, you know, we use different curriculum”. This shows, that, although Tong “learnt” about 

possible approaches for ICT use from the visits, she did not practise in her class because she believed 

ICT use should be dependent on curriculum (such as the teaching-and-learning goals). The analysis of 

participants’ narratives around the viewing and emulating activities echo what Huang et al. (2019) 

found in kindergartens in Shenzhen; the researchers therefore described this type of professional 

development as low-quality because of the gap between viewing and practice. The current study 

argues these activities were not practical enough for teachers due to the lack of support on a 

pedagogical level. This research follows suggestions from Huang et al. (2019) that more practical 

guidelines and support are needed to ensure this type of professional development, instructional 

viewing and emulating, is effective. 
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Data collected from River Kindergarten contributed to the other side of the story. As an ICT-

exemplary kindergarten, River Kindergarten often held visits to let teachers from other 

kindergartens view and emulate ICT use. Previous chapters have reported teachers’ access to ICT 

was hindered by these arrangements; Lun told me the preparation work included various tasks, such 

as cleaning, charging devices in advance, decorating the environment, and “preparing a 公开课”. 

Here, the 公开课 (gong kai ke) referred to a lesson for visitors to view. According to my review of 

relevant information on the kindergarten website, the “lessons” provided by River Kindergarten 

were normally about whole-class activities that focused on teachers’ ICT-supported instructions. 

Xuan shared how she would prepare a lesson with ICT: 

For a 公开课 [gong kai ke, the lesson for viewing], we need to write a teaching plan 

carefully, and practise it with children several times. Through conducting the teaching 

again and again, we can reflect on our practices and get feedback from experienced 

teachers in this kindergarten. Only in this way could we ensure a good result of the 公

开课 [gong kai ke, the lesson for viewing]. (Xuan) 

Xuan used a word “磨课” (mo ke) to describe her preparation. This word is a term used in 

various educational contexts in China, referring to “practising a lesson repeatedly” (or “lesson 

polishing” translated by W. Yang & Li, 2017, p. 15). Xuan’s narratives reflect how this activity could 

influence teachers’ ICT use: for the 磨课 (mo ke), teachers needed to give a lesson several times 

with the same teaching/learning content and perhaps use ICT in the same way. The aim to do this is 

to ask for comments from their colleagues and principals and the teacher would adapt her teaching 

based on those comments and feedback. While the activity might help teachers develop and 

practise teaching skills (W. Yang & Li, 2018), there is no benefit for children’s learning because 

children need to experience the similar whole-class activity several times. This would definitely 

influence children’s learning as well, by limiting children’s opportunities to explore different areas 

actively.  
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In many educational contexts in China, such as primary education and secondary education, 

some teachers and researchers have believed this activity is a process of “polishing the teacher, 

tempering the teacher team, and creating of collective wisdom” (G. Zhu, 2011, p. 32). In the 

literature field, there has been no discussion about the reasons behind 磨课 (mo ke). I argue this 

activity is shaped by the Confucian culture which emphasises self-improvement and drilling (see Rao 

et al., 2010) and collectivism which stresses the power of collective action (see Su, 2007), in this 

case, the power of collective wisdom in relation to teaching. The analysis also shows how 

kindergarten education is shaped by the macrosystem elements, such as the cultural beliefs and 

common practice in other educational contexts. However, in the context of kindergartens, children 

should be at the centre of kindergarten activities (see Early Learning and Development Guidelines for 

Children Aged 3 to 6 Years, MoE, 2012b), and therefore the practice of 磨课 (mo ke) is not 

appropriate because it is for the sake of teachers rather than the children. This also reflected a 

Chinese traditional belief that teachers play dominant roles in education settings (Rao et al., 2010).  

I was involved in a visit held in River Kindergarten during the fieldwork. In the field notes, I 

noted it was a windy day but around 20 children were asked to sit near tables located outdoors for 

the visits. 

Field notes, Playground, River Kindergarten 

7th September 2018 

… Children sit in different areas in the playground, including Smart-pad area, motion-

sensing area, etc. Teachers and children got ready for the “visit” before visitors arrived. 

… 

The visitors walked around different areas to observe children’s use of ICT… Some 

devices were not seen in my previous observations in this kindergarten.  

As I wrote, I noticed ICT devices were moved from the original rooms to the playground and 

Lun later told me this was because they want the visitors to view different uses of ICT at the same 

time in the playground. According to participants’ later explanations, the children were carefully 
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selected from different classes as “they are good at using those devices” (Wan), and thus the same 

children were involved in previous visits as well. Lun told me that the visitors included teachers and 

principals from other kindergartens, the teacher-researchers in the local district, and leaders from 

the educational bureau, so River Kindergarten paid much attention to the visits. Although this study 

did not include principals’ perspective of those visits, the newsletter published by River Kindergarten 

explained that “as River Kindergarten is an ICT-exemplary kindergarten, it’s the kindergartens’ 

responsibility to provide guidance for other kindergartens, and, promote pedagogical interactions 

between kindergartens”. The newsletter also defined those visits as “teaching-research activities” 

that aimed to facilitate teachers’ ICT use in kindergartens. 

After this visit, I asked the participants why there were some ICT devices that had not been 

used during my observation. Jing explained:  

Some devices were not used in our normal teaching, because we do not have any plan 

about how to combine them with the curriculum. But they were provided by ICT 

companies for free. As a part of our collaboration, we needed to make the devices 

visible during each visit. It is like promoting the products. Other kindergarten principals 

may see the device and think it is a good idea [to introduce the device into their 

kindergartens].  

Jing’s explanation demonstrates how teachers’ use of ICT could be shaped by their 

Technological Pedagogical Knowledge, as they need to know how to use a particular ICT device to 

combine with the existing curriculum before using it in practice. For example, during the visit, I 

found River Kindergarten had Bee-bot, a programmable toy that is believed by researchers (Danby et 

al. 2018) to benefit children’s coding skills, critical thinking and problem-solving skills. This device 

was not used in teachers’ normal practice because they did not find a place for Bee-bot, in their 

curriculum. Although I am not saying River Kindergarten should integrate the Bee-bot into their 

curriculum, it might be the time for both leaders and principals to think about its value for children 

and the potential for combination with kindergarten activities. Obviously, the reason for using those 
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devices (which I had not observed in teachers’ daily practices) during visits was not related to 

pedagogical purposes. In this way, the “win-win collaboration” emphasised by participants in the 

River Kindergarten was only beneficial for the kindergarten’s reputation and the ICT companies, 

rather than children’s learning and development.  

Findings reported in this section are about how teachers’ use of ICT was influenced by visits 

as part of their professional development. However, the data reflect mismatches between teachers’ 

practice and what the policy suggests. Jiangsu Provincial Department of Education (2017b) provided 

suggestions about how to facilitate kindergarten teachers’ teaching-research activities: 

…teachers should not sacrifice children’s development, should not lead children to have 

activities in a performance format, should not train a group of children for their 

research work; 

… teachers should not organise research work which is out of children’s playful context 

and out of kindergarten’s daily activities … (Jiangsu Provincial Department of Education, 

2017b, p. 2) 

Though this policy indicated that teachers’ research activities should not disrupt their 

normal activities, the visits that were frequently held by River Kindergarten seemed to interrupt 

teachers’ pedagogical plans despite the fact that they claimed, “it did not interrupt us because it’s 

for the kindergarten development”. The divergence between teachers’ practice and what the policy 

suggests about teachers’ research of teaching should be a critical issue for stakeholders’ 

consideration. This phenomenon (i.e. lessons for viewing and emulating) has been well documented 

in Chinese research articles (such as X. Yang, 2016; H. Yang, 2018), which shows it has been a 

common practice among different educational contexts (such as kindergarten and primary 

education) in China. This, therefore, is why the Jiangsu Provincial Department of Education provided 

suggestions about teachers’ research of teaching in kindergarten education.  

Those activities with a performance format might come at a cost to children’s development 

by taking them out from the daily play and learning context. More importantly, as noted earlier, ICT-
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related approaches shared by ICT-exemplary kindergartens (such as River Kindergarten) may not 

always have an effect on visitors’ practices. However, teaching-research activities have long existed 

in kindergarten education and researchers (L. Wang, 2015) have critiqued that “few teaching-

research activities involve reflections about actual value of these activities, some [teaching-research] 

activities are not necessary but are conducted widely” (p. 62). Furthermore, in Chapter Six I reported 

that Jing mentioned one ICT-supported activity and believed it was a successful experience, however 

I found that activity was for a lesson for viewing and was based on a special application which she 

did not use in her daily teaching. The current study shows the teaching-research culture might be 

problematic, because teachers spend much time and efforts on preparing a lesson, which is 

disconnected with their normal and daily practice; and because of this disconnection, visitors might 

not benefit from the viewing because they could not see the opportunity to put it into practice.  

This section discussed two sides of a common teaching-research approach, visits (including 

lesson for viewing), in kindergartens in China: some participants noted they did not learn much 

through visiting other kindergartens and meanwhile teachers who organised the visits had to spend 

much time and effort on preparation. The preparation was mainly about 磨课 (mo ke) which I 

related to the Confucian culture and collective beliefs. These cultural values shaped the discussed 

teaching-research approach as well, because this type of professional development aims at teachers’ 

professional growth and feedback from peer teachers (J. Zhou, 2013). This study contributes to 

current understanding of teachers’ ICT use by reporting a complex relationship between different 

elements in the ecosystem context, such as the kindergarten which organised visits (microsystem), 

the collaboration between kindergartens and ICT companies (mesosystem), teachers who visit 

kindergartens (exosystem), the suggestions provided by local educational department (exosystem), 

which were all together shaped by the performance-driven, viewing-oriented, teaching-research 

culture (macrosystem). 
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Competitions for Teachers 

ICT-related competition was the third theme emerging from participants’ narratives about 

how their ICT use was influenced by professional development. According to the literature (Nong & 

Zhao, 2012; Y. Lu & Liang, 2016), national or local competitions among teachers have been 

considered an effective approach to assist teachers’ professional skills development in China. The 

study found ICT competitions held by educational bureaus could influence participants’ perceptions 

of and practices with ICT. To be specific, when asked in what ways teachers felt they were 

encouraged to use ICT, five mentioned ICT competitions held by different education authorities. 

Wan strongly argued, “the competition itself is an encouragement, isn’t it?” It appears that ICT 

competitions were influenced by the general education system (the macrosystem), which let 

teachers regard it as an expectation of the educational authorities. 

The competitions mentioned by participants included Nanjing ICT-Supported-Teaching 

Master Competition (南京市信息化教学能手比赛), Nanjing Interactive Whiteboard Adoption 

Competition (南京市电子白板应用比赛) and Nanjing Micro-lesson Competition for Teachers in 

Primary and Secondary Schools (南京市中⼩学教师微课竞赛). The first two competitions required 

an individual teacher who wanted to participate to make a video-recording of one lesson and send 

the video-recording to the education bureau of the local district. The evaluation criteria for Nanjing 

ICT-Supported-Teaching Master Competition were collected in this study (Nanjing Education Bureau, 

2018). These criteria were grouped into four categories including:  

(1) The design of ICT-supported teaching, such as the appropriateness of ICT for the 

teaching/learning content,  

(2) The actual ICT-supported teaching. For example, teachers’ proficiency of ICT skills shown 

in the video-recording. 

(3) The teaching effect (whether the use of ICT can effectively support teaching). 

(4) The innovation realised by the use of ICT; whether the effect of ICT-supported teaching is  
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distinct from “traditional teaching”.  

It seems that the aim in organising this competition was to encourage teachers to combine 

their teaching with appropriate uses of ICT. As twelve participants were engaged in the micro-lesson 

competition during the data collection period, this thesis discusses teachers’ perceptions and 

experiences specifically related to the micro-lesson competition. The discussion aimed to explore 

how ICT-related competitions influenced teachers’ perceptions and practices in the use of ICT. The 

review of the website for Nanjing Micro-lesson Competition for Teachers in Primary and Secondary 

Schools found that it was held by the Nanjing Education Bureau. The website showed that, although 

the title targeted “teachers in primary and secondary schools”, this competition was also open to 

kindergarten teachers. According to the website, micro-lesson referred to “a video-recording of a 

short, but complete teaching activity based on specific teaching content” (Nanjing Education Bureau, 

2017, p. 2). On the website, the aim for this competition was explained as “improving teachers’ 

pedagogical planning ability, contributing to the sharing of micro-lesson resources, and accelerating 

the reform of pedagogy” (p. 2). Unlike Nanjing ICT-Supported-Teaching Master Competition and 

Nanjing Interactive Whiteboard Adoption Competition which specifically focused on teachers’ use of 

ICT in teaching, the micro-lesson competition paid attention to wider teaching activities. Its aim in 

relation to “accelerating the reform of pedagogy” had some connections to ICT-supported teaching. 

Two participants told me their micro-lesson recordings were about the use of ICT in whole-class 

activities, because they believed ICT could be used to reform their pedagogies. Although the micro-

lesson competition was not directly about ICT-supported teaching, I collected valuable data about it 

and regard it as an example to illustrate the issues surrounding those competitions.  

The first issue is about the gap between the micro-lesson designed only for the competition 

and teachers’ normal, daily teaching practices. For example, Qiong indicated that the aim of making 

video recordings for the micro-lesson was merely “being involved in this competition”. Qiong told 

me that she had tried to play the micro-lesson recordings of her teaching in the past for children, but 

after the trial she began to doubt the educational value of making the micro-lesson recordings 
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because “children would not benefit from watching tutorial videos about paper folding; I think 

teachers’ direct instruction is better”. Qiong later deduced that “perhaps it [the micro-lesson] could 

benefit teachers if the recordings could be uploaded to a website for sharing with other teachers”. 

Qiong’s assertion aligned with the aim mentioned on the competition website: the micro-lesson 

recordings are valuable resources for teachers to learn from others and reflect on their practices. 

However, similar to the teaching-research activities, the aim to make micro-lesson recordings was 

relative to teachers’ development (in terms of teaching competence and skills) rather than for 

children’s sake.  

Another issue is the tension between the amount of time needed to prepare for the 

competition and teachers’ busy schedules. Wan complained about the amount of time needed for 

making micro-lesson recordings, as she had to “plan the activity carefully, mock the activities with 

the same children several times, and then edit the recordings”. Wan pointed out that the carefully-

made recordings might not be meaningful, as teachers’ focus should be “solving real problems that 

children meet in daily life”. Wan’s concern was about the time related to the competition 

requirements: the documentation showed that, for participation, teachers had to make video-

recordings that lasted for five to eight minutes, and should upload the videos and description of the 

teaching/learning goals to the official website. The quality of the video-recordings was also 

specified: it should include “clear images, voices…and captions about the main steps of the teaching 

activity”; and “animation and other multimedia” are acceptable (Nanjing Education Bureau, 2017, p. 

3). I reviewed the website of the other two competitions and found similar requirements. These 

documents indicated that, teachers needed to make and edit (such as by inserting captions) the 

video-recordings, which might require much time. Through analysing the aims listed on competition 

websites and participants’ narratives, it was found that, while the competition aimed to contribute 

to the sharing of educational resources to facilitate teachers’ instructional skills (such as watching 

how other teachers plan activities), the participants believed it was a time-consuming and not very 

practical strategy for them. 
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The third issue is about teachers’ choices in relation to the participation in this type of 

competition. In spite of their concerns about the value of micro-lessons, neither Qiong nor Wan 

refused to participate in the competition as “the principal hoped for our active engagement”. In fact, 

a total of seven participants indicated that they were encouraged by the principals to enter the 

competitions. Although they used the word “voluntary” to describe their participation, their later 

explanations revealed that they were nominated by their principals. Considering they did not 

appreciate the value of micro-lessons and found the activity time-consuming, this study concludes 

that they decided to participate in the competitions to meet the principals’ expectations. Jing was 

the only one who noted the benefit of this type of competition, because she believed her ICT skills 

such as the ability to edit a video-recording, improved through the preparation. The analysis shows 

participation in ICT-related competitions was driven by top-down policy decisions and unrelated to 

children’s actual learning needs. Additionally, although this competition may benefit teachers’ 

teaching skills, and ICT competence in some cases, such benefits did not effectively enhance 

teachers’ daily pedagogy. 

In this section, I discussed three issues regarding teachers’ participation of micro-lesson 

competition. While the aim of this competition is not directly related to ICT-supported teaching, the 

tensions experienced by teachers may also exist in other competitions (such as Nanjing ICT-

Supported-Teaching Master Competition). Therefore, I used participants’ narratives to interpret their 

understanding of those competitions. From an ecological perspective this study found that how 

participants perceived ICT and used it in pedagogical activities was influenced by competitions 

hosted by various organisations. Their participation in those competitions was further shaped by the 

macrosystem, which refers to the culture and documents published by educational authorities. 

There was a power imbalance between teachers and principals, a competitive culture in education, 

and a culture with high valuation of teacher growth. The culture underpinning kindergarten 

teachers’ participation in competitions has not been discussed in the literature, but in a study 

investigating teacher appraisal in secondary schools in Shanghai. X.F. Zhang and Ng (2011) noted 
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teachers participate in competitions for personal growth and honour. They also found the honour 

could be at a personal level as well as a school level. Individual teacher winners can be awarded and 

his/her school can become “outstanding” within the district. X.F. Zhang and Ng (2011) also discussed 

collectivist ideology, as they believed teachers are expected to work as a member of the 

collaborative group and bring honour to this group. In the current study, the findings show the 

cultural influences were multiple-layered; cultural beliefs in the macrosystem such as structural 

hierarchies and making efforts to bring honour to a collective group (see X.F. Zhang & Ng, 2011) 

have shaped the exosystem culture, such as the kindergarten culture which emphasises individual 

teacher’s growth and contribution and those cultural beliefs that further shaped teachers’ practice. 

Furthermore, I argue that the competitions, including the ICT-master competition and 

micro-lesson competition, could occupy teachers’ time for planning ICT-related activities designed 

for children’s benefits and interests. There has been no study examining the relationship between 

teacher’s ICT use and those competitions. However, this finding corresponds to Karabulut’s (2013) 

study, which found language teachers’ ICT use in American higher education was influenced by their 

research responsibilities. Karabulut (2013) argued that when teachers do not have research interests 

related to ICT, they may use ICT to meet other objectives rather than investing time in planning 

relevant pedagogical activities. Given the participants in my study were expected by principals to 

“conduct research”, it is important for principals to adopt a critical perspective when they encourage 

teachers’ involvement in competition, such as evaluating the benefit of participation for teachers’ 

practice and children’s learning. Based on the research design, the current research did not 

investigate principals’ perceptions of those competitions.  

Summary and Discussion 

Researchers (Blackwell et al., 2014; Wilbur, 2017) drew educators’ attention to teachers’ 

professional development related to ICT competencies and identified the lack of training as the main 

barrier. However this study found participants received ICT-related technical training from 

organisations such as kindergartens, ICT companies and local school districts. This does not align 
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with research by Dong (2014) and X. Liu (2017) who reported kindergarten teachers had limited 

opportunities for ICT-related training in China. This mismatch perhaps suggests teachers’ ICT-related 

training opportunities have increased in recent years. Nevertheless, one major finding of this study is 

about the lack of depth and coverage of training that participants had received. Most courses or 

training received by participants focused on the technical level with little instruction on the 

pedagogical aspects of ICT use, such as how to integrate ICT into the curriculum. Knowledge about 

how to run a software package would not guarantee children’s meaningful learning with ICT.  

In terms of the TPACK model, it could be argued that the technical training merely 

contributed to participants’ Technological Knowledge, while Technological Pedagogical Knowledge is 

overlooked. Nine participants in the study claimed that they were able to use ICT for everyday work 

and their ICT competency was “enough for daily activities”. Nevertheless, “enough” competency did 

not automatically result in their understanding of how to use ICT in appropriate ways, for example, 

to support learning in child-centric ways. The lack of relevant training probably hindered teachers’ 

ability to combine ICT use with other activities. Therefore, it is reasonable to argue that teachers’ 

knowledge about how to use ICT as a tool to support children’s learning is of significance for their 

technological knowledge. Stakeholders such as principals and education authorities should take this 

into consideration when providing ICT-related training for kindergarten teachers. 

Analysis of the findings also shows that the ecosystem (for example, competitions, as an 

element in the exosystem context) was not experienced in the same way by all participants. While 

five participants perceived the ICT-related competitions, such as the ICT-master competition and 

micro-lesson competition, were aimed at supporting them to acquire and practice the abilities 

needed for teaching (with the support of ICT), Wan and Qiong had a different interpretation of the 

competitions. They both doubted the value of the competition and how it reflected on children’s 

learning experience. Their critique was insightful because the relevant document did not show how 

this competition could benefit children or teachers’ classroom practice. It appears that ICT-related 

competitions, a particular aspect of the exosystem, were interpreted by participants in light of their 
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personal beliefs and experiences. Furthermore, this study found some participants were not clear 

about the purpose of the competitions, they tended to make their own interpretations based on 

their understandings about teaching. According to Bronfenbrenner (1979), what matters for 

individuals’ behaviour and development is environment. This finding also echoes Shelton (2018) who 

emphasised the influence of an individual teacher’s interpretation of contextual factors on how 

he/she uses ICT in practice. 

ICT competition was the only topic addressed by participants when they were talking about 

encouragement from the macro context. As for National Development Plan for ICT in Education 

(2011-2020), three participants indicated the plan does not mention ICT use in kindergarten 

education at all, while the other participants were not aware of this national document. This finding 

echoes the argument by Dong (2018) that kindergarten teachers in China lack familiarity with 

national documents. It shows participants’ use of ICT was not directly influenced by national policies 

or guidelines. However, this finding does not mean the national documents had no influence on 

participants’ perceptions of, and practices in, ICT use. The ecological perspective helped to reveal 

how the flow of influence that emerged from the macro system influenced teachers’ ICT use. The 

review of the competition website found it was organised to cater to the national ICT plan. In this 

way, participants’ perceptions and practices surrounding ICT use were influenced by the exosystem 

(local ICT competition, kindergarten culture), which was further shaped by the macrosystem 

(national ICT plan, the tradition of teacher competition). 

Chapter Summary 

Given the interpretive nature of the current study, I investigated the explanations for 

participants’ perceptions of, and practice in, using ICT in kindergarten activities. The findings 

presented in the previous two chapters revealed that teachers’ decisions were first filtered by their 

understandings of subject content, pedagogies and the use of ICT (i.e. TPACK). This chapter 

suggested that many of their decisions were guided and shaped by the interactions between 

teachers’ and the multi-layered ecosystems. While previous researchers (such as Blackwell et al., 
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2014) considered contextual factors that influence teachers’ ICT use as isolated elements, this 

chapter investigated how those factors overlapped and interacted with each other in shaping 

teachers’ practices. A range of factors related to the contexts of three participating kindergartens 

had been discussed, which helped to illustrate the reasons behind participants’ perceptions and 

practices. Based on the ecological system theory, this chapter began by discussing how teachers’ ICT 

use was influenced by their immediate settings, arguing that participants’ ICT use was influenced by 

their personal life and colleagues. 

One key finding of this study is that the decisions made by principals could influence 

participants’ ICT use directly. Those decisions included what ICT devices to introduce to the 

kindergartens and whether to collaborate with ICT companies, which could directly influence 

participants’ access to ICT and how they would use ICT in practice. Additionally, participants 

regarded a kindergarten strategic plan as a powerful guideline for the question of “whether to use 

ICT”, indicating participants put the development of kindergarten and principals’ expectations over 

their own pedagogical understandings. Furthermore, it was found that members of an ICT research 

group in River Kindergarten did not engage in collaboration, which might be a result of the teachers’ 

role in obeying principals’ instructions. 

Another key finding is that participants reported they had received various types of training 

for ICT use in the kindergarten context. However, it seems the main focus of the training was related 

to technical skills; therefore, training opportunities related to the pedagogical aspect of ICT use are 

needed. This study also found professional development had influenced teachers’ perceptions of 

ICT, by leading them to believe ICT-related competitions represent a macro expectation. The overall 

findings relating to participants’ professional development indicate that there might be tension 

between current professional learning and participants’ actual perspectives, for example, in the 

micro-lesson competition and teachers’ perceptions of it. If the professional learning is built on 

teachers’ current skills and needs, the teachers might develop a more positive perspective and 

therefore the professional learning would be more effective.  
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The holistic process of introducing a new ICT device has been revealed throughout this 

chapter. Taking River Kindergarten as an example, principals were the ones who negotiated with ICT 

companies and decided what ICT devices to introduce to the kindergarten. Once the decision had 

been made, principals would arrange a training session with the ICT companies to help teachers 

learn the new devices. Teachers felt encouraged to use this device and perceived its use as a way to 

meet the principals’ expectations. However, the training was in a one-off manner; ICT companies did 

not further support teachers’ ICT use unless teachers met a technical problem. Perhaps due to the 

lack of ongoing support and the lack of motivation, teachers (for example, Jing) believed principals 

no longer prioritised the use of the device and thus teachers were not willing to further investigate 

the potential for its use. As the research questions of this study have focused on teachers, principals 

were not interviewed to explore how they made decisions regarding the introduction of ICT. This 

would be a useful topic for future study on this broad research topic. This holistic process is an 

example for illustrating how teachers’ ICT use was shaped by the ecosystem. The thesis now moves 

to synthesise the findings and discuss the key points that have emerged from the study. 
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Chapter Eight: Discussion and Conclusion 

Teachers’ use of ICT in kindergartens in China is a recent research topic that lacks empirical 

evidence (Dong, 2014; X. Liu, 2017). Because of the lack of understanding of how kindergarten 

teachers use ICT in practice, the purpose of this study was to gain insight into the use of ICT in ECE in 

China, with a particular focus on teachers’ beliefs and lived experiences of ICT use in three 

kindergartens in the city of Nanjing. A qualitative case study design drew on individual interviews, 

classroom observations, document analysis, and field notes to explore an overarching question: 

How is ICT used as a pedagogical tool by teachers in the participating kindergartens?  

Three sub-questions are formulated as follows: 

1. What are the perceptions of kindergarten teachers regarding using ICT as a 

pedagogical tool? 

2. How do the kindergarten teachers use ICT as a pedagogical tool? 

3. What are the factors that influence the kindergarten teachers’ ICT use? 

This study used an exploratory design to investigate diverse aspects of kindergarten 

teachers’ ICT use. Adopting the thematic analysis approach described by Braun and Clarke (2006), 

the findings were reported as three main themes, with each theme presented in an individual 

chapter. The three themes are: teachers’ perceptions and practices in relation to ICT as a teaching 

tool (i.e. ICT used for whole-class instructions, documentation and classroom management); 

teachers’ perceptions and practices in relation to ICT as a learning tool (i.e. children’s ICT use 

planned and supervised by teachers); and how those perceptions and practices were shaped by 

interconnected elements of the ecological systems operating in the ECE context. The use of the 

ecological system theory (Bronfenbrenner, 1979) and the TPACK model (Mishra & Koehler, 2006) 

supported understanding of how teachers make decisions when they plan to use ICT, and in what 

ways their decision-making was shaped by the surrounding context.  

This chapter presents a discussion and draws conclusions from the study findings in five 

sections: (1) Summarising and synthesising findings; (2) An ecological-TPACK framework; (3) 
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Strengths and limitations of the study; (4) Implications of the research; and (5) Final reflections on 

the research topic. 

Summarising and Synthesising the Findings  

This study investigated how ICT was used in a range of kindergarten activities, with a focus 

on how teachers thought about ICT use and how they made decisions about the use. Generally 

speaking, through interviews, this study found participants believed that ICT could provide many 

possibilities for kindergarten activities and enhance their teaching strategies. Teachers’ practices 

were investigated through their narratives of relevant experiences and classroom observations. 

From that, it was found all participants used it as a screen-based tool and some provided ICT for 

children to support learning in diverse activities. These findings were useful to address Research 

Questions 1 and 2. Sometimes, teachers’ perceptions showed conflicts to their practices. After 

interviewing and reviewing relevant documents, this study found the perception-practice gap 

resulted from a range of contextual factors. Furthermore, many ICT-related activities that happened 

outside kindergarten classrooms were reported in the thesis. Although the “visits”, “ICT research 

group” and “national ICT competitions” do not happen frequently, this study considers them as an 

important part of teachers’ experiences of ICT use, influencing how they perceive and use ICT in 

classroom activities. More importantly, those activities were hosted by organisations outside the 

kindergartens; they are important contextual factors, like the teaching-research group held by the 

local education bureau and the national competition. Research Question 3 was addressed by 

investigating the explanations behind teachers’ ICT use and their perceptions. 

To further investigate the meaning behind those findings, I analysed teachers’ self-reported 

perceptions, the observed practices and ECE policies and teaching plans that had been collected 

during the fieldwork in the light of relevant literature and the conceptual framework. Three main 

arguments were made in the study based on my analysis of the use of ICT in participating 

kindergartens. Firstly, in the context of kindergartens in China where the activities are dependent on 

a structured timetable, the ICT- or non-ICT supported activities were bound by time and place, such 
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as in whole-class activities, small learning centres and activities in the Smart-Pad Room. This study 

argues such ICT use may not effectively support learning in kindergartens; detailed explanations are 

presented in the following paragraphs. Secondly, the relationships between teachers’ perceptions 

and practices of ICT use were complex; both of them were dialectical, as perceptions can shape, and 

in turn be shaped by, practices; and sometimes they were paradoxical because of the contexts. 

Thirdly, the complex relationship between perceptions and practices needs to be understood in an 

ecological manner (Bronfenbrenner, 1979), as teachers were faced with various tensions from 

classrooms (microsystem), principals’ expectations (exosystem), national documents (macrosystem), 

cultural and educational traditions (macrosystem). In the following paragraphs, the three arguments 

are elaborated one-by-one, before a discussion about the conceptual framework underpinning this 

study.  

ICT Use as Fragmented and Task-oriented 

In this study, ICT was used either as a teaching tool by teachers or as a learning tool by 

children. In both scenarios, it was found how teachers used ICT, and how they provided children 

with ICT, were featured as being fragmented and disconnected. They provided (or had provided) 

children with ICT in a way that was not connected to children’s non-ICT-related play and learning. 

The fragmented nature of ICT use was particularly apparent when children were expected to use ICT 

for learning a subject and when teachers used ICT to entertain children. The connections between 

children’s learning experience with and without ICT use were not recognised by participants. Given 

that children’s learning happens as a continuum and is not bound by time and context (Bird, 2018), 

this study follows previous researchers’ argument that ICT use may be more meaningful when used 

in an integrated way. That would imply not merely supporting one or two subjects, but extending 

children’s learning by enabling them to make use of both digital and non-digital resources to engage 

in various learning modes (Bird, 2018; Edwards, 2014; Fleer, 2020; Yelland, 2015). The characteristics 

of children’s learning have been investigated in ECE contexts that value children’s free play and 

spontaneous explorations to help teachers provide appropriate supports. These characteristics have 
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not been recognised by teachers in a culturally different context, such as kindergartens in China, 

which highlights teachers’ significant roles in pre-set planning. 

In this interpretive research, the adoption of ecological system theory helped to illustrate 

why teachers’ use of ICT were fragmented and disconnected from other activities. In the ECE context 

in China, kindergarten timetables are generally structured and each session has a specific task (Y. 

Guo, 2015; Zhao, 2020). Zhao (2020) noted kindergarten teachers often use oral instructions and 

interventions to avoid possible unforeseen interruptions, in order to make sure the “execution” of 

pre-set tasks. In whole-class activities, the tasks are generally pre-determined by textbooks used by 

teachers or before the beginning of the semester (Y. Yang, 2013; J. Zhou, 2013). These 

characteristics of ECE in China, which are rooted in Confucianism and Collectivism, played roles of 

macrosystem elements in shaping teachers’ practices about ICT use. Researchers in “Western” 

countries have argued that the use of ICT in ECE settings should be fluid and integrated (Dardanou, 

202019; Fleer, 2020; Yelland, 2015), and their advocated ICT use might help participants in this study 

think about the relationship between ICT use and children’s all-day experience. Furthermore, 

because of the fragmented and task-oriented nature of kindergarten activities, participants in the 

study paid more attention to learning that was consistent with the particular pre-set task and 

tended to overlook learning opportunities that were not directly related to those tasks. Given that 

many previous studies reported children’s social and emotional development related to ICT use 

(Danby et al., 2018; Savage, 2011; Yelland, 2017), this study argues teachers should keep “an open 

mind” when supporting learning. 

This study argues that the way teachers used ICT, which was fragmented, disconnected and 

task-oriented, may not fully support children’s learning in kindergartens. In addition to its conflict 

with the nature of children’s learning and the overlooked learning opportunities, this study 

highlights that such ways of use could result in teachers’ limited involvement in children’s ICT use. 

For example, the findings show that some participants put ICT devices in small learning centres for 

children to use and they did not want to “intervene” in children’s use; however a number of 
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researchers had argued teachers’ interactions with children and their involvement in children’s ICT 

use are vital to support learning (Bird, 2018; Stephen & Plowman, 2014; White, 2015). Those 

researchers highlighted how teachers’ sensitive and responsive support could help children engage 

in problem-solving, develop learning motivation and experience collaborative learning. Participants’ 

support identified in the study was limited to a technical level. Therefore, one argument made in the 

thesis is that, although ICT was used in supporting a range of kindergarten activities, the task-

oriented feature of ICT use demonstrates the potential of ICT is not fully realised through 

participants’ current practice. 

In this section, I have discussed teachers’ practices that I observed and some ICT usage 

strategies that were advocated by some researchers, most of whom were Western such as Arnott 

(2016), Bird (2018) and Marsh et al. (2016). Participants in the study used ICT to complete pre-set 

tasks and children’s ICT-supported learning was therefore fragmented and disconnected. This does 

not align with researchers’ arguments that ICT use should be combined with the “new” definition of 

learning, that children’s learning is not bound with place and time (Fleer, 2020; Savage, 2011). I have 

analysed this “gap” by interpreting their different cultural backgrounds and their philosophical 

approaches to education. Kindergarten teachers in China are believed to play an important role in 

leading children’s learning, as it is shaped by both Confucian culture (which emphasises teachers’ 

authority) and collective values (that highlight prescribed tasks). The educational philosophies 

behind the gap appeared as a tension. In Western culture, individualism in learning is of significance 

in ECE contexts, while in Chinese ECE contexts, teachers tend to value collective experience (Choy, 

2017; Su, 2007). The reason I discussed the gap is not simply about making comparisons, because 

comparing teachers’ practices in culturally different contexts is not meaningful. I related 

participants’ practice to Western literature because, on the policy level, kindergarten teachers in 

China are encouraged to consider children’s learning as a continuum and some participants in the 

current study told me that they believe kindergarten activities should be integrated by considering 

children’s all-day experience as the curriculum. This finding leads to a discussion about the policy-
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practice gap, which will be provided later. The reasons those participants did not apply the 

integrated perspective of learning into their use of ICT were complicated; as the second argument 

demonstrates, the relationships between teachers’ perceptions and practices were complex, 

dialectical and sometimes paradoxical. 

The Relationship between Perceptions and Practices: Complex, Dialectical and Paradoxical 

Before shifting the focus to the relationship between teachers’ perceptions and practices, it 

is important to explain the complexity of teacher perception itself. Dong (2014) found that teachers 

generally held positive attitudes toward ICT when it is used as a teaching tool. However, the current 

study found participants’ attitudes were more diverse on the use of ICT as a learning tool by 

children. On the one hand, they believed children can have fun and learn actively when using ICT; on 

the other hand, some participants were concerned about its negative effects on children’s physical 

and mental health. These polarised perceptions also emerged from individual teachers’ narratives 

(such as Jing). It does not mean teachers’ perceptions were contradictory to what they had told me 

during interviews; instead, the positive and negative attitudes co-existed in teachers’ 

understandings of the use of ICT. This finding echoes Johnston (2017), in which the Australian ECE 

teachers were found to position themselves on a spectrum of being either more “for” or “against” 

the use of ICT in ECE. Johnston (2017) indicated “they shifted in positioning between the 

dichotomous beliefs in relation to internal and external influences” (p. 232). The span across 

participants’ polarised perceptions was reflected in interviews; my analysis shows that how they 

positioned as “for” and “against” was related to their understandings of kindergarten activities, such 

as what the teaching-and-learning goal, or task, is for the activity. It was also related to the context, 

as also discussed in previous studies (Blackwell et al., 2016; Cox et al., 1999; Luo et al., 2021), 

including children’s learning interests, physical classroom environment and stakeholders’ 

expectations in those contexts. How participants shifted their positions based on these factors will 

be detailed in the next section. This finding shows that multiple realities not only existed in the 
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perceptions of a group of teachers but also in one individual teacher’s thinking about the use of ICT. 

As Jing noted: “it [the value of ICT] depends on your aim and how you use it [ICT].” 

The co-existence of diverse perceptions added another layer of complexity to the 

investigation of relationships between teachers’ ICT-related perceptions and practices. The findings 

demonstrate this relationship was extremely complex; it was not merely a one-way influence where 

perceptions inform practices, but a bi-directional relationship as the experience can result in a 

change in perceptions. The findings show teachers developed perceptions of ICT use based on their 

understandings of its potential in facilitating teaching strategies (i.e. technological pedagogical 

knowledge). The appropriateness of using such strategies in delivering subject knowledge (i.e. 

technological content knowledge) was also further developed. These understandings have important 

roles to play in teachers’ decision-making of when and how to use ICT in a particular activity 

(TPACK). In turn, their experience related to ICT use may shape their understandings of its potential 

and appropriate use, which can further influence their perceptions. The reciprocal relationship 

between perceptions and practices has been discussed in some studies that had been conducted in 

various contexts (see Blackwell, 2015; White, 2015). Furthermore, it was found outside the 

kindergarten context (such as personal life), teacher perceptions may be shaped by their experience, 

just as Jing changed her perceptions due to her daughters’ ICT use. This can, in turn, contribute to 

the changes in practices in kindergarten activities. The dialectical relationship between ICT-related 

perceptions and practices identified in the study extends previous understandings of ICT use in ECE 

and the contribution of that will be discussed later. However, as I have mentioned at various points 

throughout this thesis, in addition to perceptions, teachers needed to take a range of factors into 

consideration when making decisions about ICT use. Thus sometimes, teachers’ practice may not 

align with their perceptions. 

During the fieldwork, I found when teachers talked about their perceptions, the ideal ICT use 

was evident in their narratives. However, throughout the data collection period, it was found that 

the ideal ICT use was not always reflected in their practice. Before moving to the discussion about 
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the conflicting and paradoxical relationship between perception and practice, I acknowledge that my 

observation of participants (three to four times with each participant) might not fully capture their 

“actual” practice; the paradoxical relationship was identified based on their self-reported 

information and my observations. Furthermore, teachers’ knowledge of instruction might be 

constructed intuitively through learning and experiences (Patrick & Pintrich, 2001) and therefore 

they might not be able to explain the rationales for using some teaching strategies clearly. My 

analysis of the consistency and inconsistency between teachers’ perceptions and practices of ICT use 

reveals a range of contextual factors prevented teachers from putting ideas into practice. These 

factors included access to ICT devices, teachers’ understanding of principals’ expectations, their 

understandings of children’s learning, and so on. They have already been discussed throughout 

Chapter Five, Six and Seven and are not detailed here to avoid repetition.  

After comparing teachers’ ICT-related perceptions and practices in diverse activities, the 

analysis shows that paradoxical relationship tends to appear more in child-centred activities such as 

small learning centres, rather than teacher-centred activities. This is because in teacher-centred 

activities teachers were the ones who delivered instruction and managed classrooms. They were 

familiar with this tradition through their previous experiences, and the arrival of ICT made their work 

“easier and more efficient”. In child-centred activities, the teachers understood what they should do 

according to what documents suggested; however, as many researchers explained, because of a lack 

of pedagogical knowledge and the influence of traditional educational values, teachers’ practice may 

not align with their perceptions (Li & Yang, 2017; Y. Yang, 2013; J. Zhou, 2013). Additionally, the 

reason for explaining this paradoxical relationship is related to espoused belief and actual practices, 

a common topic in research in various educational contexts (Argyris et al., 1985; Johnston, 2017). 

For example, teachers in the study emphasised they should respect children’s learning interests, and 

believed they planned activities based on those interests. However, their espoused belief about 

respecting children’s interests did not reflect their practice. This was similar to Huang et al. (2019) 

who found teachers asked open-ended questions to engage children in discussion but elicited the 
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direct responses related to the topic of the pre-determined teaching/learning content. My 

observation of teachers’ ICT use found they used ICT in activities that were pre-set by themselves 

and not directly aligned with children’s in-the-moment interests. Therefore, their self-reported 

beliefs and perceived practices, and my observed practices seemed paradoxical. My further analysis 

found the paradox might come from a range of tensions surrounding teachers, as discussed next. 

Diverse Tensions Experienced by Kindergarten Teachers 

The findings from the study reflect that teachers were faced with a range of tensions when 

they made decisions about whether and how to use ICT in kindergartens. The tensions were mainly 

about how teachers understood the educational ideas advocated in policies and those deeply rooted 

in cultural and educational traditions, how they interpreted the advocated ideas and put them into 

practice while lacking previous experience, and how their role as kindergarten teachers influenced 

their practices related to ICT use.  

Advocated Educational Ideas and Traditional Beliefs. Firstly, data from interviews, 

classroom observations and collected teaching plans reflected a co-existence of various educational 

ideas. In kindergartens in China, children’s active and individual learning interests are main themes 

in the recent education reform (W. Yang & Li, 2017; J. Zhu & Zhang, 2018). Findings analysed in 

Chapter Five and Six suggest that teachers were aware of the educational ideas promoted in ECE 

documents, but they did not always put those ideas into practice. For example, although participants 

claimed ICT could assist children’s active and autonomous learning, children were infrequently found 

to be in control of their ICT use. Kindergarten teachers struggled to integrate ICT smoothly into child-

centred activities. Teachers’ use of ICT as a presentation tool reflects that their teaching philosophy 

still featured teacher-centred knowledge-transmission, and task-oriented characteristics. Similarly, 

teachers’ ICT use of “commenting on play” shows that they believed play has instructional value but 

they perceived some spontaneous play as meaningless. This reveals the profound influence of 

educational and cultural traditions in China which do not recognise the value of play in children’s 

learning (Vong, 2012; Y. Yang, 2013; J. Zhu & Zhang, 2018). 
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Meanwhile, practices underpinned by recently promoted educational ideas were observed 

occasionally in participants’ use of ICT, including teachers’ emphasis on problem-solving skills (see p. 

152 of the thesis), teachers’ responses to questions raised by children (p. 155), and teacher-children 

shared investigation through online searching (p. 154). There were also some examples of the use of 

ICT in play, such as the teahouse role-play provided by tablets (p. 159), the Kid Stage role-play 

provided by interactive whiteboards (p. 157). However, those practices were infrequently observed. 

Generally speaking, teachers’ use of ICT and how they planned and supported children’s use of it 

were still based on teacher-centred pedagogies. For example, the way teachers portrayed ICT as a 

convenient and flexible tool in responding to questions raised by children reflected teachers’ 

awareness of respecting children’s learning interests, which has been emphasised by the national 

documents. However, my observations found teachers did not always respond to children’s 

questions and sometimes perceived them as disturbing the “teaching pace”, which probably 

demonstrated that teachers prioritised the prescribed teaching process and teachers’ authoritative 

role over children’s learning interests.  

The analysis of the findings shows that how participants used ICT was related to a fusion of 

educational ideas, which not only come from their deep-rooted cultural and educational tradition in 

ECE in China, but also from the “new” educational philosophies encouraged in national documents. 

Gupta (2014) also reported hybrid pedagogical practices (i.e. local, traditional beliefs and the 

Western discourse) in ECE in other Asian countries such as India and Singapore which are facing 

education reform and the challenge of globalisation. In this study, those ideas co-existed in shaping 

teachers’ understandings and rationales for using ICT and offering ICT for children. Furthermore, 

they also resulted in tensions concerning in what way ICT should be used in kindergarten activities. 

For example, should ICT be provided in a teacher-centred way or a child-centred way? Should it be 

used to respond to an individual child’s interest or to stimulate the whole-class children’s interests? 

Should it be used by children in their preferred way or in the way that is pre-determined and 

regulated by teachers? These were not conflicts between polarised pedagogical beliefs, such as 
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teacher-centred versus child-centred, but the tensions existing in the participants’ decision-making 

process. As J. Zhou (2013) stated, “In the contemporary Chinese ECE context where an ideological 

shift from traditional to modern occurred, the teachers were working with multiple and 

contradictory educational ideas and practices that created multiple truths of teaching and learning” 

(p. 333). The “multiple truths” (in this case, multiple realities) were reflected in participants’ various 

perceptions and practices related to ICT use investigated in the study. This study argues participants 

made ICT-related decisions through a process of selecting various educational ideas. This process is 

based on their understandings of the context, such as what is the particular task/goal for the 

activity. Participants also interpreted multiple educational ideas that co-existed in their 

understandings of pedagogy. Teachers’ interpretations of advocated educational ideas are discussed 

next. 

Teachers’ Interpretation of, and the “Meaning” of, Advocated Educational Ideas. Among 

the findings, participants’ interpretation of children’s ICT use as active, autonomous, and 

independent learning deserves further discussion. Teachers perceived children’s own manipulations 

of ICT devices as active learning experiences, and this perception was developed within the context 

where children’s learning had been massively controlled by teachers in the past. Chapter Six 

emphasised such “active and autonomous learning” perceived by participants might not align with 

what the existing literature, mainly in Western/English, suggests. Furthermore, the independent 

learning advocated by teachers is also a relational concept; they constructed interpretations of the 

educational idea based on their understandings of previous kindergarten education. The document 

analysis adopted in the study guided me to find how those ideas/concepts are defined in public 

documents; however I did not find clear definitions of them. 

Because of the implicit description of children’s active and autonomous learning provided by 

national ECE documents, the study found teachers constructed interpretations of the notions/ideas 

in various ways. J. Zhou (2013) noted that the way ideas were introduced and experienced might 

influence a teacher’s implementation of the ideas in practice. J. Zhou (2013) also emphasised that 
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those educational ideas were mainly introduced to young teachers during pre-service education and 

most curricula prioritised theoretical knowledge over practical knowledge. My personal learning 

experience during the masters study also aligned with her argument. While I was able to recite the 

educational ideas emphasised in the curriculum to prepare for examinations, without “front line” 

experience, I could not, and didn’t realise the need to, understand how to put those ideas into 

practice. As indicated by Huang et al. (2019), how teachers develop understandings of a particular 

educational idea is related to how they had experienced learning when they were young, how they 

had been trained and how they were introduced to the idea. This argument also mirrored the 

theoretical underpinning of the TPACK model, as it believes teachers construct pedagogical 

knowledge in a personal and contextualised manner (Voogt et al., 2016). Through the ecological 

lens, participants constructed interpretations of those advocated ideas within the multi-layered 

ecosystem such as exosystem (training), macrosystem (cultural and educational traditions) and 

chronosystem (the changing advocated educational ideas).  

The findings also reflect tensions between teachers’ understandings of some policies and 

the rationales behind those policies. Before presenting the discussion, I acknowledge that those 

rationales were based on my own analysis, through reading and reflecting on policies and relevant 

research, as they were not explicitly explained in Chinese ECE documents. The earlier discussion 

shows participants documented children’s learning by keeping observation journals to meet the 

requirement of principals and local educational authorities. Therefore, the rationale behind 

educational authorities’ emphasis on teachers’ documentation of learning was different from 

teachers’ interpretation of it (discussed in p. 134-135). The mismatch also existed between teachers’ 

ICT use in reducing children’s passive waiting time (p. 142) and conducting teacher-parent 

communication (p. 137-138). The analysis demonstrates those advocated ideas (pedagogical 

documentation, reducing waiting time/cancelling unnecessary group activities, and teacher-parent 

communication) were introduced to teachers in a top-down manner, because they believed 

“principals will check observation journal” and “principals do not want to see passive waiting”. From 
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an ecological perspective, it showed the way ideas were introduced reflects the interconnections 

between multiple-layered ecosystems. While the macrosystem (documents) did not directly 

influence teacher practice, it shaped the exosystem (local education bureau and kindergarten 

principals) which further influenced teachers’ interpretation and decision-making.  

The interconnection between the multi-layered ecosystem was apparent in the process of 

analysing how the use of ICT was influenced by contextual factors. Quite often, those contextual 

factors were related to the question “what characterises being a kindergarten teacher in China”: 

what they were expected to do as kindergarten teachers. 

The role as a kindergarten teacher in China. Findings about how ICT was used in 

participating kindergartens contribute to the understanding of what being a kindergarten teacher 

means in China. Among the findings, the image of “a good kindergarten teacher” was often reflected 

in participants’ ICT use and their self-reported rationales. For example, participants in the study used 

ICT for classroom management, in order to make sure the daily routine is executed and the 

classroom is orderly and quiet. This reflects what Zhao (2020) summarised about “skilful 

kindergarten teachers” (p. 12). As researchers in China indicated (Lai, 2011; Zhao, 2020; J. Zhou, 

2013), traditionally, kindergarten teachers in China were expected to regulate children’s learning 

and behaviours to complete the pre-set tasks, this was also reflected in participants’ classroom 

management and ICT-related rules. Furthermore, the image related to “knowing children well” 

(Zhao, 2020, p. 13) was reflected through how participants planned ICT-related activities based on 

their understandings of children. In the study participants believed they knew children well, 

including children’s learning needs, their interests in ICT use, their ICT use at home and their possible 

response to teachers’ practice, although those understandings were based on teachers’ 

interpretations or even “guesses”. These characteristics of the image of the teacher, which was 

shaped by educational and cultural traditions (Feng, 2017; Zhao, 2020; J. Zhou, 2013), influenced 

how teachers used ICT and in what way they provided ICT for children.  
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As kindergarten teachers, participants needed to meet a range of expectations that come 

from children’s parents, kindergarten principals and other stakeholders such as local education 

authorities in the context. This aligns with Y. Guo (2015) who indicated kindergarten teachers in 

China were supposed to do much more than support learning. In the study, participants sent photos 

to children’s parents to make them “satisfied” and considered how children’s parents perceive ICT 

when planning for ICT use in kindergarten activities. They also tried to meet kindergarten principals’ 

expectations, such as joining ICT-related national competitions, completing observation journals and 

reducing children’s waiting time. Additionally, they took principals’ perceptions of children’s learning 

and ICT use into account when they planned ICT use. The role of a kindergarten teacher in River 

Kindergarten is more complex than the other two kindergartens, as it was an ICT exemplary 

kindergarten. They were expected to be involved in the “teaching-research group”, conduct 

“research” on ICT use, write ICT-related articles, assist with the “visits” held in River Kindergarten 

and engage in “lesson for viewing” in relation to visits. Earlier discussion shows those teaching-

research activities did not successfully facilitate teachers’ ICT use, but as kindergarten teachers, 

participants needed to meet those expectations although they were not sure about the effect. This 

finding echoes many previous studies that reported the complex roles and identities of ECE teachers; 

as Mertala (2019b) noted, teachers’ single professional role should not be considered alone as they 

are interacting with complex situations because of the nature of social life. The current study found 

the way participants responded to those expectations was profoundly influenced by the hierarchical 

management structure (exosystem), which was deeply rooted in Chinese traditional culture 

(macrosystem).  

To sum up, the findings demonstrate that, as Che (2010) noted, being a kindergarten 

teacher in China means diverse tasks and various commitments. The multiple roles participants 

played were related to the image of teacher and had influenced their decision-making related to ICT 

use. Following Oldridge (2010), who stated the lack of teacher time was the main barrier in 

constraining teachers’ ICT use, this study argues when faced with diverse tasks, teachers may not 
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have time to explore and reflect on the use of ICT. This study found the culture which values the 

execution of tasks might influence the quality of ICT use. This finding contributes to the body of 

knowledge about teachers’ ICT use and made implications for practices and policies, which will be 

explained later. The complexity of teachers’ perceptions and practices of ICT use has been explained 

in this section; how it is mapped onto the conceptual framework is discussed next.    

An Ecological-TPACK Framework 

Discussion in previous paragraphs is mainly related to the pedagogical aspect of the use of 

ICT. In this section, the relationship between teachers’ understandings of pedagogy, content and 

technology is discussed, alongside an analysis of the interconnections between the multi-layered 

systems. Before the discussion, it is important to first explain how the conceptual framework 

contributed to the findings. The conceptual framework enabled me to collect data related to 

teachers’ understandings of pedagogy, content and technology as well as the complicated and 

diverse contextual factors influencing their ICT use. In this way, I not only gathered information 

about participants’ perceptions and practices, but also gained understandings of the complicated 

explanations behind those perceptions and practices by analysing their knowledge about ICT (i.e. 

TPACK) and influencing factors (i.e. ecosystem). Findings of participating teachers’ perceptions and 

practice have been reported in previous chapters in a comprehensive way, so are not repeated here. 

Based on the adoption of the two theories, this study found the elements of the ecological 

system theory and the TPACK model were interrelated. To illustrate the complexity of the 

relationships between factors, I use a figure to visualise the interrelations. At the end of the section, 

I explain how this study makes a theoretical contribution to current literature. 

Elements of Ecological System Theory and TPACK Model as Interrelated 

After summarising and synthesising the main findings of the study, it was found the 

elements of ecological system theory and the TPACK model were interrelated. Firstly, the findings 

demonstrate that teachers constructed knowledge about pedagogy, content and technology within 

the multi-layered systems. For example, teachers may have different pedagogical knowledge, which 
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was constructed in relation to the educational ideas encouraged in China ECE documents 

(macrosystem), kindergarten principals’ expectations (exosystem), the experiences shared by 

colleagues (microsystem), or the content of teacher training which changes over time 

(chronosystem). Similarly, teachers constructed technological knowledge through daily work 

(microsystem), the assistance of colleagues (microsystem), the training provided by ICT companies 

and local education bureau (exosystem) and ICT-related courses in pre-service education 

(macrosystem). As teachers are learners who have diverse training opportunities and teaching 

experiences (J. Zhou, 2013), the way they constructed TPACK was highly individualised. Therefore, as 

the study shows, participants planned activities differently when they shared a similar teaching-and-

learning goal (such as telling a story, see p. 122-123). This finding echoes the argument in Voogt et 

al. (2016) which considered TPACK as a personal form of dynamic and situated knowledge.  

Given that TPACK is a framework focusing on the interrelationship between multiple 

knowledge bases, this study found ways those knowledge bases interacted with each other in 

informing teachers’ practice and were shaped by the ecosystem as well. As discussed in Chapter 

Seven, the growth of a single knowledge base did not contribute to the growth of the whole body of 

TPACK (see p. 224). While researchers suggested teachers need to transform their pedagogical 

knowledge to technological pedagogical knowledge to support the use of ICT in teaching and 

learning, this study found that teachers struggled with this transformation. The analysis shows the 

disconnection between these knowledge bases was related to a lack of practical training (exosystem) 

and corresponding policies (macrosystem). The inter-relationships between ecosystem elements and 

TPACK components identified in the study are visualised in Figure 4. The idea of visualising the 

interconnections of TPACK components and ecological elements was from Ludgate (2018), in which 

she used another theory (Activity Theory) alongside the ecological system theory to investigate how 

children use touchscreen technologies in ECE settings in the UK. I followed her idea of using different 

colours and two-way arrows to illustrate the influence from different layers of the ecosystem (see 

Ludgate, 2018, p. 296). For example, I used green to refer to microsystem and influencing factors at 
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the micro-level (such as class size, children’s learning needs and teachers’ colleagues). Based on the 

purpose of the study, I put teachers’ TPACK at the centre of ecosystems to represent their ICT use; 

as shown in the figure, I used different colours to show the influences within various ecosystems. 

The one-way arrows represent the influences of ecosystem elements on teacher’s TPACK, which 

would further shape their decision-making in relation to ICT use. For example, the national 

documents and policies could influence teachers TPACK (as national curriculum influence PK, 

national ICT plan influences TK, national ICT competition influences TPK) and shape how they use ICT 

in practice.
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Figure 4. The ecological-TPACK framework 
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This study also found teachers’ TPACK, the knowledge bases supporting their decision-

making related to the use of ICT in kindergartens (Mishra & Koehler, 2006), was not simply 

influenced by the ecosystem in a one-way direction (as illustrated by the two-way arrows in Figure 

4). For example, there was a reciprocal relationship between TPACK and microsystem, because 

teachers constructed TPACK within the microsystem by being shaped by it. At the same time, the 

TPACK of teachers could also influence some microsystem elements, such as colleagues, children, 

and their family members. Furthermore, the findings reported in previous chapters also imply that 

participants actively made meanings of the ecosystem based on their subjective perceptions and 

personal experiences. 

Bronfenbrenner (1979) noted that environment is perceived by individuals, instead of an 

objective reality. This argument has been explicitly discussed throughout Chapter Five, Six and 

Seven, where teachers made decisions about ICT use based on how they perceived (or interpreted) 

ecosystem elements, such as children’s learning needs, interests of ICT use (microsystem elements), 

children’s ICT use at home and principals’ expectation of teacher practice (these are exosystem 

elements). The way teachers used ICT to communicate with children’s parents was also based on 

how they perceived the relationship between the teacher and children’s parents (mesosystem 

element). My analysis has argued that how teachers perceived those elements might not align with 

what the elements “objectively” look like.  

For instance, how much time children use ICT at home, whether children’s parents hope 

their children use ICT in kindergartens, and, in what way principals expected teachers to use ICT, 

may all share mismatch with teachers’ subjective understandings of these issues. The earlier analysis 

has demonstrated that the potential mismatches were related to the traditions of ECE in China 

(macrosystem), which included the lack of communication between teachers and children’s parents 

and the hierarchy of management structure. Therefore, this study argues that the way teachers 

perceived the ecosystem was sometimes related to the ecosystem itself. Another example could be 

that teachers’ perspectives of the negative attitudes held by stakeholders (children’s parents and 



 247 

principals) was shaped by the macrosystem (such as the social concern about ICT use) and 

microsystem (teachers’ personal life).  

In terms of literature related to the TPACK model, the way teachers understood the contexts 

was often regarded as contextual knowledge and some researchers argued it should be considered 

as another important knowledge base for understanding teacher practice in ICT (Angeli et al., 2016; 

Koh, 2019; Porras-Hernández & Salinas-Amescua, 2013). Based on the findings, this study highlights 

that teachers’ understanding of contexts is not a single knowledge base as it is closely connected to 

other knowledge bases such as pedagogical knowledge and should not be considered alone. 

Teachers constructed their understandings of contexts in different ways, and those understandings 

and their interpretations of contexts shaped their TPACK and then ICT use. Furthermore, teachers’ 

understandings of contexts such as national ECE documents and advocated educational ideas in 

particular, and their TPACK were interrelated to the chronosystem, as these elements changed over 

time and shaped how teachers perceived and used ICT. Understandings of the interrelated 

relationships between elements of TPACK and the ecosystem could contribute to the body of 

knowledge of why teachers used ICT in the way they reported. It also has implications for principals 

and policymakers, which will be discussed later. 

Theoretical Contributions 

Given the interpretive nature of this study, it was important to explore the explanations of 

why teachers perceived and used ICT in the ways they reported and that I observed. These 

explanations could reveal their understandings of the relationship between content, pedagogies and 

ICT use, and how they make ICT-related decisions after considering the surrounding contexts. This 

aligns with the ecological system theory (Bronfenbrenner, 1979) and the TPACK model (Mishra & 

Koehler, 2006) adopted as conceptual frameworks for the study. It was found the TPACK model and 

ecological system theory complemented each other and provided a lens for investigating the what, 

how and why questions related to teachers’ ICT use. In particular, the TPACK model helped me to 

understand the decision-making process related to teachers’ use of ICT and how children were 
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guided and supervised by teachers when using ICT. The ecological system theory gave me a lens to 

view the story behind teachers’ decision-making process and assisted with investigating the factors 

influencing their perceptions and practices. In this way, three research questions were addressed 

with the support of the two theories. 

The adoption of the TPACK model in the study contributes to the current knowledge body of 

this model. To begin with, while previous researchers (such as Koh, 2019; Mishra & Koehler, 2006; 

Park, 2015) tended to use the TPACK model as a framework for examining teachers’ ICT-related 

knowledge, supporting teachers’ ICT-related professional development and promoting their ICT use 

in practice, this study demonstrates that the TPACK model works efficiently in providing an analytical 

way to understand how kindergarten teachers made ICT-related decisions for kindergarten activities. 

Additionally, this study extends to the current understanding about the TPACK model by showing 

the potential to be used for understanding teachers’ ICT use in kindergarten settings in China. As 

Mishra and Koehler (2006) did not pay much attention to teachers’ understandings of the contexts, 

the findings of my study highlight the necessity of taking their interpretations of contexts into 

account. Its combination with ecological system theory shows how teachers had constructed TPACK 

within the multi-layered ecosystem. In summary, this study provides an example of how the TPACK 

model could be used to investigate ICT use in a particular ECE context and to explain the complexity 

of teachers’ decision-making process related to it. 

Furthermore, previous research that adopted the ecological system theory seemed to 

overlook the interconnections between different ecosystem levels (such as Fotakopoulou et al., 

2020; Hatzigianni & Kalaitzidis, 2018); through collecting data from various sources, the 

interconnected relationships between ecosystem elements were identified in the study. The findings 

contribute to the current knowledge base of the adoption of ecological system theory, by 

highlighting that the interconnections between different ecosystems can assist with the 

investigation of kindergarten teachers’ ICT use and how they constructed TPACK. While there has 

been little research underpinned by the combination of the ecological system theory and the TPACK 



 249 

model in other education contexts (such as Porras-Hernández & Salinas-Amescua, 2013), this study 

is the first to apply this combination in the ECE context in China. Therefore, the research contributes 

to the ecological-TPACK model by providing empirical evidence of how kindergarten teachers used 

ICT in China. In addition to theoretical contributions, this study also contributes to the current 

knowledge base about the use of ICT in kindergartens in China. These contributions are considered 

as strengths of the study as discussed next. 

Strengths and Limitations of the Study 

This section discusses the strengths and limitations of the study. Those strengths and 

limitations are analysed in terms of two aspects: the empirical aspect and methodological aspect.  

Empirical Aspect 

The current research was conducted to explore and gain an in-depth understanding of 

teachers’ practices in ICT use in kindergartens in China. The use of ICT in kindergartens in China has 

been a topic that lacks empirical studies and therefore my research design focuses on gaining 

empirical evidence. As a qualitative study, one contribution is in the rich and detailed description of 

the current situation of ICT use in the three kindergartens, which adds to the knowledge base 

related to the complex relationships between teachers’ perceptions, practices and influencing 

factors. Although participants held positive attitudes towards ICT, it showed that some level of 

concern continued to shape their practice of ICT use. Teachers made decisions of whether to, when 

to, and how to, use ICT based on their interpretations of ecosystem elements, such as children’s 

learning needs (microsystem), principals’ expectations and professional development (exosystem) 

and educational ideas promoted in national documents (macrosystem). Their interpretations 

interrelated in the way they constructed understanding about how to use ICT to support teaching 

(i.e. TPACK) and thus shaped their ICT-related decision-making process. 

Throughout the five-month fieldwork, a range of teachers’ practices related to ICT use was 

observed. While previous research in the field found ICT was used for delivering instructions, 

entertaining children, engaging children in reading and making assessments of children in 
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kindergartens in China (Dong, 2014; X. Liu, 2017), this study reported other ICT-supported activities 

(such as ICT use for “commenting on play”, ICT-supported role-play and ICT as a time-filler) by 

explaining teachers’ rationales for using ICT in these ways. It is important to note that some ICT-

supported activities, such as “commenting on play”, were specifically shaped by the ECE context in 

China and have not been reported in the Chinese or international literature yet. Therefore, the 

findings extend the current understanding of how ICT was used as a pedagogical tool in diverse 

activities in kindergartens in China and why it was used in those ways. More importantly, the ICT-

related teaching-research activities (such as visits, lesson polishing and lessons for viewing) found in 

River Kindergarten highlights potential risks existing in teachers’ current practices, which could shed 

light for future policymaking.  

While previous research conducted in China had reported teachers’ positive or negative 

attitudes toward ICT use in kindergartens (L. Guo et al., 2006; X. Liu, 2017), this study highlights the 

co-existence of the polarised attitudes in teachers’, and even one individual teacher’s, thinking 

about ICT. The relationship between kindergarten teachers’ perceptions and practices had been 

identified as complex (see Dong, 2014). This study extends this understanding by showing the 

relationship could be dialectical and paradoxical. A comparison between teachers’ rationale for 

using ICT, their planned ICT use and the practices that I observed identified a range of contextual 

factors which prevented participants from using ICT in a child-centred, meaningful way. For example, 

while participants intended to use ICT for supporting children’s active learning, this study found 

teachers set many rules to regulate in what way children should use ICT and set pre-determined 

goals which may make them overlook other meaningful learning opportunities. In this example, the 

analysis demonstrates barriers that hindered teachers’ use of ICT for active learning included the 

influence of educational traditions, a lack of understanding about how to use ICT to help children 

learn actively (TPACK), a lack of training or practical suggestions, the class size and teacher-child 

ratio and the concerns and negative attitudes of stakeholders like kindergarten principals and 

children’s parents. The analysis based on the ecological system theory contributes to the current 
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understandings of factors influencing teachers’ ICT use, with a discussion about how they were 

interrelated and why they should not be considered alone. The contribution related to interrelated 

influencing factors also sheds light on the decision-making by kindergarten principals and 

policymakers by noting the barriers should be addressed in an integrated way – merely addressing 

one barrier might not effectively facilitate teachers’ meaningful ICT use. Detailed recommendations 

and suggestions will be presented after the discussion of methodological strengths and limitations.  

Methodological Aspect 

Most research that aims to explore teachers’ ICT use in ECE in China used quantitative 

approaches such as scale and surveys (see L. Guo et al., 2006; X. Liu, 2017) and generated 

descriptive, general and transferrable findings (Creswell, 2014). As a study aimed to investigate this 

specific issue in-depth, I adopted a qualitative research design to focus on teachers’ perspectives 

and lived experiences (detailed rationale for the adoption has been provided in the methodology 

chapter). The study found the qualitative case study is a worthwhile approach, because it offered 

opportunities for researchers to develop interpretations of teachers’ practice and the thinking 

behind their practice through communications and observations (Sargent, 2017). An example is that 

this research found that, while teachers claimed that they used ICT in the same way, such as making 

PowerPoint slides to tell stories, they may have various thinking about when to use it and what 

teaching strategies (like teachers’ oral instructions or teacher-children dialogue) could be supported 

by ICT. With the adoption of a case study approach, I gained in-depth data and a thick description 

from a small number of participants; the holistic information I collected from multiple data sources 

provided much information about the context, with which I investigated the complex 

interrelationship between the context and teachers’ use of ICT. Additionally, document analysis was 

successful in contextualising the research background, which can contribute to a more holistic 

understanding of teachers’ rationales for using ICT and why they used ICT in that way. 

The individual interview used in the study enabled me to get close to teachers’ subjective 

perceptions of the use of ICT in kindergartens. By combining and comparing with data from 
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observations, the consistencies and inconsistencies were identified, which contributed to a more in-

depth understanding of the influences of contextual factors. Additionally, conducting another round 

of interview with teachers after all observations meant I had opportunities to investigate the 

mismatch between their narratives and my observations. As the last-round interview was conducted 

at the end of five-months fieldwork, the rapport had been established and participants shared their 

understandings of principals’ expectations and kindergarten management characteristics with me 

(these were identified as important influencing factors). This echoes Cui’s (2015) argument that 

rapport is important for conducting fieldwork in China.  

Furthermore, the study found the TPACK framework could also be used as an analytical 

framework for understanding teacher narratives; as Porras-Hernández and Salinas-Amescua (2013) 

noted, the TPACK model is appropriate for uncovering the teacher’s own knowledge construction 

following both inductive and deductive approach. As I have mentioned at various points throughout 

this thesis, the qualitative case study approach enabled me to develop a thick description of the 

situation of ICT use in participating kindergartens. This study also demonstrates the appropriateness 

of adopting qualitative methodology and methods in studies underpinned by ecological system 

theory. This is because thick description can contribute to the understanding of the inter-

relationships between various ecosystem elements, and the narratives shared by participants can 

show how they subjectively perceive the contexts and how this relates to their individual knowledge, 

experience and teaching philosophy. 

There are also some methodological issues and limitations in the research. Firstly, as this 

study was conducted in three kindergartens in one city in China, it is important to point out that the 

findings could not be generalised. Nanjing is a technologically advanced city (MoE, 2012c) where ICT 

use was emphasised by the local educational bureau, as seen in the provincial documents, research 

activities and ICT-related competitions organised by local educational authorities. Thus, the findings 

might only be transferable to similar contexts (Merriam, 1998). Based on Creswell’s (2007) 

suggestion, it is hoped that readers could make judgements about to what extent the findings may 
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be applicable to their own ECE settings, after considering the ecosystem surrounding teachers. 

Furthermore, it is hoped that the research approach used in the study could be transferable to 

similar investigations conducted in other contexts. 

Secondly, the interpretation of the collected data was inevitably influenced by my own 

experience and bias. As a previous student teacher who had witnessed the educational value of ICT 

for children with additional needs, I have acknowledged my advocacy of the appropriate use of ICT 

for children. A range of strategies (explained in p. 106-108) were adopted to assist with my 

reflection on the researcher’s role, but it was impossible to exclude my personal bias. Additionally, 

when conducting interviews, I occasionally did not question or ask for clarifications because I 

“intuitively understand the participants” (Cormier, 2018, p. 330). Examples included not inviting 

participants to articulate their attitudes towards teaching-research activities and national 

competitions. This was because I shared a similar experience with participants, and took their 

attitudes for granted, which hindered me to further investigate this issue. The findings and analysis 

presented here can only be regarded as my interpretation of data on teachers’ perceptions and ICT 

use. My researcher role also influenced the translation process; although I adopted an approach 

aimed at translating participants’ ideas rather than their words (Shklarov, 2007), some of the 

participants’ ideas may not be wholly or genuinely reflected in the translation.  

Another limitation of the study is related to participant recruitment. The process of 

recruiting participants involved a power relationship (explained in p. 75 of the thesis) that might 

have influenced the trustworthiness of the research. In response to this issue, I had informed 

participants that the participation should be voluntary, and I had used strategies to protect 

confidentiality. All participants were female, therefore male teachers’ voices (which represent about 

2.21% of kindergarten teachers in China, see MoE, 2020) were absent. Furthermore, most 

participants were in their 20s and only six teachers were in their 30s; the inclusion of older teachers, 

such as those in their 40s and above (which occupy 4.93% of kindergarten teachers in China, see a 
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survey with 680 teachers by Gao, 2015) might generate different data about teachers’ ICT-related 

perceptions and practices. 

Implications of the Study 

The findings of the study have implications for teachers’ practices, principals’ decision-

making process and the educational authorities’ policymaking. The implications are discussed with 

four sub-headings in this section, including reflections on teachers’ ICT use and children’s learning, a 

shared understanding among stakeholders, pre-service education and professional development and 

future research directions. 

Reflections on ICT Use and Children’s Learning 

The findings may be useful in arousing teachers’ reflections on their current practice in 

relation to the use of ICT to support children’s learning and development. These might include the 

value of the ways ICT is used in kindergarten activities, teachers’ understandings of learning and play 

and their interactions with children during ICT use. While ICT has been regarded by researchers as a 

tool to support children to learn without the boundary of time and space and across the 

online/offline world (Arnott, 2016; Edwards, 2014; Stephen & Edwards, 2017), teachers’ fragmented 

and task-oriented ICT use identified in the study conflicted with their espoused beliefs about the 

integrated approach. Both international and domestic researchers have called for new 

understandings of children’s learning (Dong, 2014; Yelland, 2015). Researchers have also suggested 

that both the concepts of play and pedagogy should change over time (Doliopoulou & Rizou, 2012; 

Edwards, 2014; Yelland, 1999); from an ecological perspective, the changes happening in the 

chronosystem surrounding both children and teachers, such as the definitions of play and learning 

and stakeholders’ expectations of children’s development, could shape teachers’ use of ICT in ECE 

settings.  

Gibbons (2010), Johnston (2017) and Vidal-Hall et al. (2020) have emphasised the 

importance of teachers’ reflection on ICT use and the understandings of children’s learning. Only 

through “observation, reflection, changes to practice and more reflection” (Vidal-Hall et al., 2020, p. 
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176) could teachers develop such understandings and transform practice. Teachers’ practice could 

cause changes to their beliefs, and at the same time the “new” beliefs could change the way they 

interacted with children (D. Zhou, 2019). The changes are important as teachers’ better ICT use 

could result in children’s meaningful learning experiences related to ICT. In the current study, 

teachers’ ICT use was profoundly influenced by their previous understandings of learning, which was 

shaped by cultural and educational traditions and had resulted in tensions with recently advocated 

ideas. J. Zhou (2013) stated the first step for teachers is to recognise, respect and reflect on these 

understandings, and select contextually appropriate educational ideas to make connections to their 

practices. However, the participants in the study were found to prioritise the execution of diverse 

tasks; the lack of time and the unawareness of reflections prevented them from exploring the use of 

ICT further. Therefore, any effort from teachers, principals and policymakers to develop teachers’ 

awareness of reflecting, and to ensure they have time for this, is likely to be beneficial for both 

teachers and children.  

A Shared Understanding among Stakeholders 

This study identified that the way teachers made decisions about ICT use was related to 

their understandings of attitudes held by principals and children’s parents. This disconnection was 

caused by the lack of communication between teachers, principals and children’s parents. This lack 

of communication may result in teachers’ misunderstanding of principals’ expectations and parents’ 

aspirations in relation to children’s ICT use. Johnston et al. (2018) argued a shared understanding of 

the use of ICT between teachers, parents and directors could facilitate the development of the 

curriculum, stating “educators are not solely responsible for curriculum decisions” (p. 909). Based on 

the findings of one-way communication between teachers and children’s parents, this study follows 

Marsh et al. (2015) who believed ICT was an effective tool for teacher-parent communication. Once 

the bidirectional communications that occur between teachers and children’s parents are enhanced, 

children’s learning and development could be facilitated because such communications let both 

teachers and parents make decisions about ICT use from a more informed perspective (Chan & 
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Ritchie, 2016). Furthermore, the bi-directional communications can help teachers gain 

understandings of children’s ICT use at home; by doing this they can plan activities that connect 

children’s home experience and kindergarten experience to support the continuity of learning, as 

noted by Arnott (2016) and Palaioplogou (2016). 

Given participants emphasised principals’ expectation and those in River Kindergarten 

believed their ICT use should follow the kindergarten strategic plan, this study sheds light on the 

importance of shared understanding of ICT use, advocated educational ideas and kindergarten 

policy. Johnston et al. (2020) shared a study in which the participating educators and manager got 

an opportunity to discuss the centre’s policy, and then the discussion “resulted in shared 

understandings with potential for renegotiation and adjustment of the policy” (p. 60). In line with 

this, this study argues a shared understanding of kindergarten policy about ICT use, which could be 

created through discussion, can help principals to include teachers’ perspectives into considerations 

when they made decisions about whether to, and how to collaborate with ICT companies. A shared 

understanding of the value of ICT devices can also prevent teachers from using it blindly as a 

tokenism. To create a shared understanding, Johnston et al. (2018) called for stakeholders’ 

exchanges of views of ICT use and discussions about the questions of why ICT is important for 

teaching and learning and how it should be used in kindergarten activities. 

The policy-practice gap identified in the study highlights the importance of developing 

shared understandings among stakeholders. Those shared understandings include many aspects, 

such as the use of ICT and the educational ideas advocated in policies. The policy-practice gap has 

long been a topic in many education contexts and researchers have attributed it to the 

implementing process of policies (Fullan, 1991). In following previous studies, the current research 

found teachers’ ICT use was influenced by a top-down policy implementation. While the top-down 

imposed policy decisions have been found in a number of educational contexts (such as in the US, 

see Blackwell, 2015, and in Kuwait, see Aldhafeeri et al., 2016), the analysis shows Chinese 

traditional culture, including Confucianism and Collectivism, which emphasises the hierarchy 
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structure and the authority of the management body, have added another layer of difficulty for 

implementing policies. Therefore, this study follows previous researchers’ (Li & Chen, 2016; J. Zhou, 

2013) argument, suggesting policymakers consider Chinese traditional culture and local context 

when issuing guidelines.  

Pre-service Education and Professional Development 

While previous researchers in China’s ECE context have called for more ICT-related 

professional development opportunities and more adequate ICT resources (such as Dong, 2014; X. 

Liu, 2017), this study contributes a different perspective. Findings in this study suggest that the 

emphasis on ICT-operating-skills training could not assure teachers’ better ICT use; meanwhile, 

teachers’ understanding of how to use ICT to support children’s learning could be facilitated by their 

observation of other teachers’ ICT use. Dong and Mertala (2020) found pre-service teachers 

regarded their teaching practicums as a source of inspiration in relation to ICT use and X. Liu (2017) 

noted practical examples of successful ICT use could be provided as a point of reference for teachers 

to make the judgement of their own practice. This thesis adds to the literature that calls for more 

practical pre-service courses related to ICT use (such as TK, TPK and TCK), in order to prepare pre-

service teachers to know how ICT could be used for children in a meaningful and appropriate way 

(TPACK). In particular, the education programme for pre-service kindergarten teachers could focus 

on facilitating student teachers’ abilities in selecting appropriate ICT devices (or software/apps) that 

fit children’s learning needs and interests and in using ICT to support kindergarten activities. More 

importantly, training that focuses on the possible links between ICT use and the promoted 

educational ideas would benefit pre-service teachers as well.  

Findings of the current study also show that there was a gap between teachers’ pedagogical 

practices and advocated educational ideas. J. Zhou (2013) and I both acknowledged the rote nature 

of learning Western education theories in China. J. Zhou (2013) suggested learning from an 

experienced teacher, such as observing teachers who were familiar with the philosophical approach 

to education, might be a useful strategy. However as her study was conducted in international 



 258 

kindergartens in China where Western-background teachers worked, this suggestion could not be 

applied in all contexts. Y. Yang (2013) in her study of investigating teachers’ perceptions and 

practices about play noted that practical field-based training of the diverse educational ideas might 

benefit them. This study follows previous researchers’ arguments that (L. Wang, 2015; Zhao, 2020), 

supporting teachers to learn through trial and to reflect on their practices could be an appropriate 

way to narrow the gap between practices and advocated educational ideas. 

Despite the field’s massive studies on the use of ICT in ECE settings, few researchers have 

made suggestions for professional development providers in relation to educating teachers about 

ICT as a pedagogical tool. Dong (2014) indicated teachers’ professional development in relation to 

ICT use could be improved if they were involved in learning communities that were established to 

identify teachers’ needs. In a study about practitioner inquiry as a professional learning strategy to 

support ICT use in Australian ECE settings, Johnston et al. (2020) highlighted the efficiency of 

individual and collaborative groups reflections and the importance of diverse professional learning 

resources (including professional reading, group discussion, workshops for teachers). This study 

argues a learning community that involves participants’ active participation, discussion, interaction 

and reflections might support teachers’ professional learning related to ICT use. This is not similar to 

the ICT research group in River Kindergarten which guided teachers to do separated (not 

interrelated) research work to meet the expectation of leaders. 

Another suggestion made by the study is about teachers’ involvement in teaching-research 

activities in the context. One question for policymakers to consider should be about the meaning of 

including kindergarten teachers in ICT-related competitions, as teachers’ participation in the 

competitions might not align with their pedagogical beliefs. Furthermore, given that some teaching-

research activities (such as visits, mock lessons) reported in this study were threatening children’s 

learning opportunities as well as teachers’ time, it is also noted that policymakers should be aware 

of the current situation with regard to teaching research activities, critically evaluate the potential 

risks, and take actions correspondingly. Jiangsu Provincial Department of Education (2017b) had 
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provided suggestions for regulating teaching research in kindergartens, which suggested some 

attention had been paid to this phenomenon. How the policies could make changes to the current 

situation is of significance for policymakers. Additionally, teachers need continuous support in 

relation to how to use ICT in kindergarten activities. Given that the majority of participants noted 

they had received many “one-off” training sessions, this study follows Sargent (2017) who advocated 

that on-going support could support teachers to experience sustainable changes in knowledge and 

skills related to ICT use. Previous research showed that, through engaging in research led by 

academics, teachers might see beyond the format of ICT use and better understand children’s 

learning with ICT (see p. 28 of the thesis); this study argues that teachers’ collaborations with 

researchers has value for both of them, because they share expertise and knowledge and could 

exchange pedagogical understandings and experiences (Johnston, 2017).  

Future Research Directions 

In response to the findings and limitations discussed above, this study recommends further 

investigations of ICT use in kindergartens in China. Firstly, further research could be done in 

kindergartens in other geographical areas in China. This study only reported the perspectives of 

fifteen teachers in one city, where ICT has received much attention from the local educational 

bureau. Given that the cities and provinces in Mainland China are diverse in terms of educational 

resources and local policies, it would be useful to conduct similar research in other geographical 

areas. Furthermore, future studies are recommended to consider other types of kindergartens, such 

as international kindergartens which do not use the national ECE curriculum, to investigate how this 

contextual factor shapes teachers’ ICT use. Similar studies on kindergarten teachers’ ICT-related 

perceptions and practices could be done continuously because, as Dong (2014) suggested, this 

understanding should keep pace with the ever-changing and rapid-developing nature of ICT 

development. 

This study aimed to explore teachers’ ICT-related perceptions and practices; therefore, a 

decision was made to exclude the children’s perspective. As some researchers have argued (Bird, 
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2018; Ludgate, 2018) even though children have been provided with more and more opportunities 

to interact with ICT in ECE settings, their voices are largely absent from the empirical evidence. 

Findings from the study show that all participants believed children like using ICT, while previous 

researchers had found not all children like interacting with ICT (Leung, 2010; Stephen & Plowman, 

2014). Furthermore, the way that children want to interact with ICT might be different from the way 

teachers plan activities, especially when the activities are planned by the teachers in a task-oriented, 

rule-bound manner (Ludgate, 2018). Hence, the investigation of how children perceive the use of ICT 

and in what way they would use ICT in kindergartens in China conducted in the future could further 

extend the knowledge base of the current topic and shed light on teachers’ practices. 

Similarly, principals’ perspectives were excluded from the investigation. Evidence shows that 

teachers’ use of ICT was profoundly influenced by principals’ decision-making processes, while the 

reasons some ICT devices were introduced to kindergartens and the ways principals expected 

teachers to use ICT were not addressed in this study. Future research could include principals’ 

perspectives in the investigation. Collaborations between kindergartens and ICT companies could 

also be investigated, because in some cases (River Kindergarten) the ICT company may influence the 

way teachers plan activities (for example, activities in the Smart-Pad Room). ICT companies might 

have their own agenda and that teachers may not be equal partners in these relationships; this issue 

could directly influence children’s learning experiences with ICT. Another direction for further 

investigation would be how principals made decisions about which ICT companies to collaborate 

with and how the “win-win collaboration” is achieved. Relevant research questions could be: What 

are principals’ rationales for collaborating with ICT companies? Why do ICT companies provide 

devices for free, and what are their expectations? In what ways do children benefit from such 

collaborations? 

As the research aimed to understand what is happening in kindergartens currently, how 

teachers had developed their perceptions and practices surrounding ICT were understood through 

participants’ self-reported information. Future researchers might adopt ecological system theory in a 
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longitudinal design, as the theory sees individuals’ development as dependent on their continuous 

interactions with the surrounding ecosystems (Bronfenbrenner, 1979, 1988). In this way, the 

changes that happened to teachers’ perceptions and practices as well as those that happened within 

the ecosystems could be investigated, and the influence of the chronosystem on teachers’ ICT use 

could be better understood. For example, if teachers become more experienced and receive more 

practical training in relation to ICT use, in what ways will they transfer their understanding and 

practices about ICT use?  

Final Thoughts 

Throughout my doctoral journey, I have reflected on my own standpoint (which is purely 

subjective) in relation to this research topic. I questioned the appropriateness of using much 

Western literature to interpret, analyse and critique participants’ practices observed in the China 

context. It might not be meaningful to compare the difference between how “Western” ECE 

teachers use ICT and how Chinese teachers use it because they are not in the same context. 

However, as China’s education authorities have begun to borrow learning theories and educational 

ideas from “Western” countries to launch education reform to react to globalization (Li & Yang, 

2017; J. Zhu, 2009), many “Western” ideas are therefore reflected in the documents and guidelines 

in relation to ECE. These educational ideas included valuing children’s active learning, respecting 

children’s autonomy and considering individual difference. Hence, I believe the ICT-related 

pedagogies advocated in the Western literature could be a useful point of reference for teachers in 

China to think about how they can apply the “new” educational ideas that are prioritised in ECE 

documents in China.  

The analysis of teachers’ perspectives and practices reveals a policy-practice gap. This gap is 

not just about the difference between what the documents suggest and how teachers provided 

activities in practice; it is related to the disconnection between teachers’ beliefs and practice as well 

as the tensions between teachers’ rationales and contextual factors (such as teachers’ supporting of 

children’s ICT use versus the low teacher-child ratio). Many questions were not explored in the study 
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as they are beyond the scope of the research; however, they deserve further investigation and 

discussion in the future. For example, given the documents were issued in a top-down manner, are 

the educational ideas promoted in the policies appropriate for practice in the China ECE context? 

Given the documents emphasise children’s individual differences, how should teachers balance the 

learning of the individual child and of whole-class children with a low teacher-child ratio? It is more 

than twenty years since the “new” educational ideas were introduced to the China ECE context, so 

why did teachers still struggle to integrate these ideas into general kindergarten activities? Similarly, 

many of the documents in the ECE context were issued almost ten years ago (such as Professional 

Standards for Kindergarten Teachers [Trial Version], MoE, 2011a), when will the leading body revise 

the documents to make sure the educational ideas and encouraged practice are up-to-date? If some 

of the educational ideas were not accepted or adopted by teachers and parents, is there perhaps a 

different way the documents and policies could be developed and presented that would lead to 

greater uptake? 
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[Letter for Principals: Chinese Version] 
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Appendix B: Participant Information Sheet for Principals 
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[Participant Information Sheet for Principals: Chinese Version] 
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Appendix C: Consent Form for Principals 
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[Consent Form for Principals: Chinese Version] 
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Appendix D: Participant Information Sheet for Teachers 
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[Participant Information Sheet for Teachers: Chinese Version] 
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Appendix E: Consent Form for Teachers 
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[Consent Form for Teachers: Chinese Version] 
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Appendix F: Letter for Parents of Children 
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[Letter for Parents of Children: Chinese Version] 
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Appendix G: Interview Protocols 

Pre-observation Interview Protocol 

• Can you tell me about yourself? Such as age, years of teaching, educational background, 

teaching subject, teaching qualification… 

• Can you tell me about your class/classroom? Such as children’s age, number of children, daily 

arrangement…. 

• How do you describe yourself as a technology user? How do you describe yourself as a 

kindergarten teacher? 

• How would you describe the ICT implementation in your class? How often it takes place and 

how long time it lasts? In what ways? Any usually used apps/software?  

• How many years have you implemented ICT in classrooms? In what ways have you changed 

the way to implement ICT? Why? How do you think about the changes in the wider context? 

• In your opinion, what is the role of ICT in your teaching activities? In what ways can ICT 

facilitate your teaching? Any strengths and drawbacks? 

• What is your view of the relationship between ICT and children’s development? What can ICT 

help children to develop? 

• What is your rationale for implementing ICT? 

• How do you decide when to implement ICT in your teaching activities? 

• Do you have any questions or other information to add? 

Post-observation Interview Protocol 

• Have you had any discussions about the implementation of ICT with people around you (such 

as your colleagues, friends, children, children’s parents)? What are their attitudes regarding 

ICT implementation in kindergarten classrooms? 

• In what ways have you been encouraged to implement ICT in teaching activities? 

• Have you received any training regarding the implementation of ICT in early childhood 

curriculum? If so, what are they? How do you think about the usefulness of the training? 

• How do you think about the “ICT implementation” mentioned in national or local policies? 

Such as the National Development Plan for ICT in Education (2011-2020)? To what extent do 

these documents help you plan teaching activities? 

• When designing a teaching activity, do you have to follow any 

curriculum/guideline/policy/rules? If so, in what ways? And to what extent do you 

autonomously plan ICT-supported activities? 
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• Have you encountered any difficulties in your implementation of ICT in practice? If so, what 

are they? 

• Do you have access to ICT (or app/software) that you need for your teaching in your 

kindergarten? Do you have to reserve it ahead of time? 

• (This question is listed as an example; this question will be asked if the teacher does not 

mention ICT devices as an influential factor) 

• You mentioned that you frequently implement ICT in teaching last time. To what extent does 

your ICT implementation influence others (such as colleagues, the relationship between 

kindergarten and children’s families)? 

• (This question is listed as an example; specific questions will be formulated after first interview 

and observations.) 

• Do you have any collaboration with colleagues/children/children’s parents/other 

communities with regard to ICT implementation? Can you explain more? 

• Have you got appreciation or incentives for your exemplary ICT implementation in your 

teaching by kindergarten/school district/local education bureau? If so, please explain more. 

• Can you share some successful experience of implementing ICT? Why do you think it is a 

successful implementation? Do you have any failed experiences? Can you explain more? 

• Do you still have any other information to add?  
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Appendix H: Observation Schedule 

Date:  

Observation start time: Observation end time: 

Observation kindergarten: Teacher (pseudonym): 

 

Classroom Description: 

Keep notes about: 

• Class name, class size, class arrangement: 

________________________________________________________________ 

Activity Description: 

Keep notes about: 

• The teaching activity (content, lasting time): 

___________________________________________________________________ 

• Teachers’ instructional strategies: 

___________________________________________________________________ 

• Teachers’ role in ICT-supported activity: 

___________________________________________________________________ 

• The aim in this implementation: 

___________________________________________________________________ 

• How was ICT adopted by the teacher/ How was ICT used by the children? 

___________________________________________________________________ 

• Which ICT was used and why? 

 ___________________________________________________________________ 

• How teacher uses ICT:  

____________________________________________________________________ 

• What kind of interactions happened? 

 ___________________________________________________________________ 

• Other information: 

_________________________________________________________________________ 
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Appendix I: Thematic Map of the Study  

[Part One] 
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[Part Two] 
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[Part Three] 
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