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Abstract: As a response to the global impact of educational technology, the 
incorporation of technological tools into Chinese kindergarten settings is increasing. 
However, this has created a tension between using interactive technologies to increase 
student engagement, while still aligning with national early childhood education 
standards which advocate for hands-on, culturally responsive forms of learning. This 
study applies Activity Theory to better understand this systemic tension, while 
exploring the integration of a mobile app entitled "Preschool Treasure" within 
kindergarten settings. Through a qualitative single case study approach and drawing 
upon multiple data collection methods, including interviews with 6 teachers, 20 video 
observations of classroom practices, and policy document analyses, this study 
examined the relationships among digital tools, educational agents and 1 educational 
institution. The study revealed that contradictions between the design of the app and 
its pedagogical objectives have become educational possibilities instead of educational 
barriers. This research illustrates how the educators perceived the imperative to 
modify their pedagogical intentions during the incorporation of the application into 
their practice.  By exploring a new application of mobile technology in Chinese 
kindergartens, this research highlights key drivers of sustainable integration: user 
engagement, cultural adaptability, and teacher professional autonomy. The study 
presents a pathway towards educational technology co-design that is collaborative 
and supports educators' contextual and curricular priorities. 
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Introduction 

Globally, educators are taking advantage of more digital tools in early childhood education to 
increase student engagement, as well as student learning outcomes (Grimus, 2020). This is formally 
encouraged in China by the Ministry of Education of the People's Republic of China (MOE) with the call 
for the digital transformation of early childhood education (Ministry of Education of the People's Republic 
of China, 2025). Kindergarten teachers in China face systemic contradictions where interactive technologies 
like mobile apps risk displacing hands-on, culturally rooted pedagogies mandated by national standards 
(Huang et al., 2019). Despite the benefits of modernization, teachers in China are confronted with a 
conundrum between the need for culturally relevant practices and a reliance on standardized digital 
capabilities. Recent increases in the use of standardized mobile applications provide many engaging digital 
tools that allow children the advantage of engaging in creative and active learning, however teachers in 
Chinese kindergarten find it challenging to connect these two forms of instruction with the use of culturally 
relevant pedagogy mandated by their national standard. While interactive mobile application like 
“Preschool Treasure” are being used more frequently, kindergarten teachers are still challenged to situate 
their interactive features within established lesson plans, ultimately presenting a tension between new 
educational practices through technology and existing educational norms involving playfulness and 
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cultural relevance. 

Although digital teaching may focus on subject specific academic goals in Primary Education, 
preschool focuses on developing holistically, including social skills and peer culture (Parker & Thomsen, 
2019). For example, according to Palaiologou (2020), teacher’s ability to successfully integrate digital tools 
into their play-based curriculum is a frequent challenge. As such, many early childhood educators are 
looking for ways to support social interactions through digital tools instead of providing isolated 
instruction with these digital tools (Ford et al., 2021; Undheim, 2022). To facilitate engagement, there needs 
to be consideration when developing a mobile application in the early childhood classroom, to assist 
teachers and students in meeting their needs. To achieve meaningful use of mobile applications in this 
context, it is necessary for researchers to move beyond examining just the application’s functionality. 
Investigating the relationship between the cost, ease of use, and adherence to national curriculum 
standards is very important since these factors are critical to meeting students’ and educators’ true needs. 
The interaction between digital tools being introduced into an established community has proven to be a 
complex issue that requires further thought. Because Activity Theory provides an analytical framework to 
identify and analyze conflicting elements of the overall learning environment, researchers will utilize 
Activity Theory (AT) in this research project to understand how mobile applications can be successfully 
integrated into a kindergarten in China on a long-term basis.  

AT and the cultural debate to analyze these complex dynamics, for the purpose of analyzing the 
complexity associated with these interactions, the present research study uses the third generation Activity 
Theory (Engeström, 2014) as the framework through which to inform its analysis of the data. The third 
generation AT provides an alternative theoretical approach to viewing the use of technology in the 
classroom; rather than viewing the use of technology in the classroom as an isolated instance of technology 
use, the AT provides an opportunity to view the integration of technology in the classroom as a system of 
interacting parts that includes multiple sources of interaction. The Activity Theory consists of six 
interconnected elements: (1) Subject (students, teachers) seeking an Object (educational outcomes such as 
engagement, numeracy), mediated by the Tool (Preschool Treasure application), (2) Rules (implicit and 
explicit; e.g., national policy, cultural norms), (3) Community (families, school administrators), and (4) 
Division of Labor (roles within the classroom). AT establishes an innovative research framework to 
examine the collective outcomes generated by educational tools and subjects (Burner & Svendsen, 2020; 
Engeström, 2020). As Zhou and Yang (2025) explain in their research on STEM education, Activity Theory 
maps the interrelationships between curriculum and technology in Early Childhood Education. In 
particular, Engeström (2014) identifies Activity Theory as a mechanism for examining the integration of 
technology into learning environments by highlighting the interactions of tool, subject and object to inform 
effective technology integration. Educational technology research frequently examines how digital tools 
alter student interaction and engagement. For instance, Liaw et al. (2010) highlighted the significance of 
these tools in facilitating collaborative learning. There is information on the link between changing the 
curriculum and getting children involved in early childhood education using AT, especially in Chinese 
preschools outside of Western countries.  

The current study was driven specifically by previous discussions about the significance of cultural 
context in Activity Theory. While many articles prior to this have shown that contradictions between nodes 
(contradictions in systemic structure) are the primary driver of innovation in Activity Theory, researchers 
have pointed out that several Activity Theory articles and studies do not apply sufficient theory to explain 
the impact local culture has on Activity Theory’s application (Cong-Lem, 2022; Schmidt & Tawfik, 2022). 
Hopwood (2022) and Pettersson (2021) demonstrate how Activity Theory often considers digital tools to 
be “culturally neutral”, overlooking their incompatibility with the educational values of many non-
Western cultures. To fill this void, the present study analyzes the Rule-Tool contradiction as it appears in 
a Chinese context. We assert that the dissonance between the standard design practices of Western 
educational app developers (Tools) and China’s policy mandates for “culturally responsive pedagogy” 
(Rules) is more than a technical issue, it represents a vital theoretical point of reference for understanding 
how cultural adaptability serves as a mediator for creating an Activity Theory.  
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This study addresses this theoretical gap by examining the Rule-Tool contradiction in a Chinese 
context. We propose that the dichotomy of China’s national policy regarding culturally appropriate 
pedagogy (Rule) versus educational applications (Tool) creates a theoretical space for understanding how 
cultural adaptability serves as a missing link between Activity Theory. 

Figure 1 
Activity Theory Framework for Preschool Treasure Integration 

 
Through the use of Activity Theory frameworks, Activity Theory provides a lens to view the ways 

in which the design of the app does not support the educational purposes of the app being developed. The 
following diagram illustrates how the dual integration of Preschool Treasure creates systemically based 
contradictions. For example, during a math lesson in an urban kindergarten classroom, students were more 
focused on dragging animated pandas (the tool) than ordering numbers (the object). The instructor was 
subsequently forced to revert to physical manipulatives, thereby dividing the work through both physical 
objects use and the use of technology. These cases are consistent with Engeström’s assertion that 
contradictions are not weaknesses, but rather opportunities to reconfigure our tools and practice 
(Engeström, 2014). This framework makes evident that many of us continue to employ tools that are not 
aligned with either our cultural or curricular goals, as well as potential solutions such as modular app 
design. Given the complicated, multilayered, and sociocultural nature of the challenges of integrating 
mobile apps into preschools in China, an analytical framework that moves away from simplistic cause-
and-effect relationships and instead examines the sociocultural tensions that exist in the educational 
context is necessary. This research employs Activity Theory as the analytical framework to explore the 
interdependent and multidimensional ways that human activity works. 

Studies on technology utilization in early childhood education focus on cognitive outcomes 
(Hamilton et al., 2021; Mertala, 2019) and teacher acceptance (Granić & Marangunić, 2019; Scherer et al., 
2019), ignoring the inherent contradictions associated with these pedagogical approaches.  Activity Theory 
employs contradictions to facilitate change (Blayone, 2019; Von Fircks, 2024) while offering a 
comprehensive framework for analyzing teaching environments, encompassing teachers, children, 
resources, regulations, and learning outcomes. The framework shows that integrating technology goes 
beyond just installing it; components need to be able to handle interactive tensions in real time.  Research 
does not employ systematic methodologies to elucidate the utilization of mediation by mobile applications 
as a resolution for classroom contradictions, thereby impeding effective and sustainable pedagogical 
advancement. 

Chinese preschool observations along with media reports validate three ongoing contradictions in 
educational practices. Preschool teachers encounter difficulties when integrating Augmented Reality (AR)-
based storytelling activities within app-initiated curricula due to fixed educational sufficiency periods 
(Dias et al., 2020; Yan & Wang, 2022). The gamified approach of Babybus cited in Khasanah et al. (2023) 
does not provide enough flexibility to accommodate curriculum-specific needs such as ethnic minority 
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cultural integration in rural areas thus causing tool-design to disconnect from educational objectives. 
Professional development programs never teach teachers how to think critically about the relationship 
between technology and child development while improving teachers' app operations and technical 
abilities (Núñez, 2023). The issues show a broken relationship where mobile apps present one of two 
problems either they force strict assignments or break learning structure through multiple disconnected 
tools. 

This research constructs Activity Theory to study mobile application mediation of the education 
system dilemmas between student engagement and curricular adaptation within Chinese preschools. The 
research depends on contradiction analysis to create practical and theoretical knowledge regarding human-
centered technology integration. Specifically, it explores:  

RQ1: How do contradictions within the preschool Activity Theory shape the integration pathways 
of mobile applications?  

RQ2: What mediating role does application design play in aligning curriculum adaptability with 
sustained child participation?  

RQ3: How do teachers negotiate the tension between strict curriculum standards and the demand 
for interactive, technology-enhanced pedagogies? 

Method 

The research adopted a qualitative case study design to explore the integration of the Preschool 
Treasure a mobile application designed to assist teachers by incorporating kindergarten lesson plans, 
activity schemes, and schedules, into Chinese kindergarten teaching practices, while facilitating student 
engagement for curriculum reform. Given the complex ecological context of Chinese kindergartens, this 
study adopted a qualitative approach similar to prior investigations of early childhood technology (Weng 
& Li, 2020; Yang & Dong, 2024). This method allowed for the collection of rich, descriptive data regarding 
the Preschool Treasure app’s function and its impact on teachers and students nuances that are critical for 
understanding sustainable integration (Creswell & Poth, 2016). Three primary methods: semi-structured 
interviews, classroom observations, and document analysis were employed to collect data, thereby 
ensuring methodological triangulation to enhance the research's validity (Bell et al., 2019; Morgan, 2022; 
Ruslin et al., 2022). 

Participants 

Six teachers were purposively selected from a Chinese kindergarten context, which serves children 
aged 3 to 6 years. Participants were chosen based on their demonstrated digital proficiency in the 
classroom. Table 1 displays the diverse range of teaching experiences and educational backgrounds 
represented by the participants. This ensured that the sample would capture knowledge of how the 
application worked in a variety of teaching situations. 

Table 1  
Participants Profiles 

Teacher 
Years of Teaching 

Experience 
Educational Background Classroom Size 

A Half Year Master's in Early Childhood Education 25 Students 
B 20 years Diploma in Early Childhood Education 20 Students 
C 5 years Master's in Early Childhood Education 22 Students 
D 3 years Masters in Curriculum Design 24 Students 
E 9 years Bachelor's in Early Childhood Education 18 Students 
F 2 years Master's in Early Childhood Education 23 Students 

Data Collection 

This study employs a qualitative research design grounded in Activity Theory to thoroughly 
investigate the mediating role of mobile applications in preschool classrooms. Through multiple qualitative 
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data sources, it seeks to interpret the complexities of teacher-child-tool interactions. Triangulating semi-
structured interviews, participant classroom observations, and document analysis, the research 
emphasizes interpretive understanding of subjective experiences, contextual practices, and textual 
meanings. To ensure the reliability and depth of the data, classroom observations were conducted using a 
systematic and rigorous procedure. The observations took place at the public kindergarten in the northwest 
region of China.  

The table below details the qualitative data collection procedures, analytical strategies, and their 
alignment with the research questions. 

Table 2 
Data Collection Details 

Data 
Collection 
Method 

Data Collection Details Analysis Approach Link to Research 
Questions 

Semi-
structured 
Interviews 

Participants: Preschool teachers (6) and app 
developers (2). 
Format: Audio-recorded, 30–45 minutes per session. 
 Focus: 
• Teachers lived experiences of tensions between 

curriculum and engagement. 
• Perceptions of app design’s adaptability. 
• Narratives of negotiating structured vs. 

emergent practices. 
Tools: Interview guide with open-ended questions. 

Interpretive Thematic Analysis: 
• Transcribe and iteratively 

code transcripts. 
• Generate themes. 
• Interpret themes through 

Activity Theory’s 
contradictions and 
mediation concepts. 

RQ1: Uncover 
contradictions in the 
activity system. 
 
RQ3: Reveal 
teachers’ meaning 
making in tension 
negotiation. 

Classroom 
Observations 

Scope: 20 classrooms using Preschool Treasure. 
Duration: 2–3 weeks per classroom; 15 hours of 
video/field notes per site. 
Focus: 
• Naturalistic teacher-child-app interactions. 
• Contextual factors shaping curriculum 

adaptation. 
• Emergent engagement patterns. 
Process: 
• Collected contextual information related to the 

environment where the study was taking place 
• Recorded a chronological log of both teacher 

and student behavior as well as technical 
fidelity 

• Used a thematic checklist to assess how often 
teachers engaged in different pedagogical 
(teaching-related) behaviors 

Tools: Field notes, selective audio-visual recordings 
(ethically approved). 

Activity System Mapping: 
• Code interactions using AT 

components (subjects, 
tools, rules). 

• Identify contradictions 
through critical incident 
analysis. 

• Construct vignettes to 
illustrate mediation 
processes. 

RQ1 & RQ2: Explore 
how contradictions 
manifest in practice 
and how tools 
mediate them. 
 
RQ3: Contextualize 
teacher strategies. 

Document 
Analysis 

Sources: 
• Teacher lesson plans (digital/physical). 
• App design documents. 
• Institutional policy texts. 
Focus: Discursive alignment between stated goals 
and operational practices. 

Critical Content Analysis: 
• Thematically code 

documents for 
implicit/explicit 
contradictions. 

• Compare policy rhetoric 
with classroom/app design 
realities. 

• Triangulate with interview 
and observation data. 

RQ2: Examine how 
design documents 
mediate (or hinder) 
curriculum-
engagement 
alignment. 
RQ1: Trace systemic 
contradictions in 
policy-practice gaps.  

Data Analysis 

Data analysis follows an interpretive qualitative paradigm, constructing meanings through iterative 
engagement with data and Activity Theory. First, interview transcripts are line-by-line coded in NVivo to 
generate open codes, refined via constant comparison into themes and mapped to AT nodes. Data analysis 
is conducted from the collected observational information using activity system mapping, identifying 
major events and developing vignettes to demonstrate mediated action. Document review is conducted 
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using critical discourse analysis. Triangulation, along with reflexive journaling, has been utilized as 
verification techniques to ensure validity and eliminate researcher bias. 

The study used thematic analysis to examine the interview transcripts, observation notes, and 
documents. In this process, an inductive-deductive method was applied to the data with open codes 
generated first (Braun & Clarke, 2023), followed by the application of the Activity Theory Framework. A 
systematic three-phase method based on the Activity Theory Framework and qualitative methodology was 
applied to analyze the interview transcripts. During phase 1, the transcript of the interview, observation 
notes, and documents were reviewed line-by-line in NVivo for open codes. Using the constant comparison 
method, detailed notes were created for significant codes. In phase 2, codes were grouped into categories 
and matched with Activity Theory nodes to identify systemic contradictions and create activity theory 
maps for critical incidents. In the third phase of theme development, the codes developed based on theory 
were synthesized into 7 major themes, each linked with a particular component of Activity Theory as 
depicted in Figure 2. These themes responded to research questions related to the contradictions in the 
preschool activity theory framework, the mediation of curriculum delivery by Application Design, and 
teachers' response to the tensions caused by structured curricular delivery methods compared to 
technology-mediated engagement practices. 

Although the primary coding was completed by the lead researcher to maintain consistency in the 
study, validation of findings through member checking with participant teachers and peer debriefing for 
further creation of coding structures assured that findings were validated and not merely the individual 
bias of the researcher (Creswell & Poth, 2016). The systematic approach allowed for a comprehensive 
examination of the data providing insights into the complex dynamics surrounding the integration of the 
“Preschool Treasure”mobile application. 

Building on this analytical framework, the themes identified in this study emerged through a 
deliberate and iterative qualitative data collection and analysis approach. These were closely related to the 
four main research questions of the study, which aimed on comprehending the usage of the Preschool 
Treasure app in Chinese kindergarten classrooms. 

Figure 2 
Data Analysis Process 

 
Validity and Reliability  

In order to minimize researcher bias and rely on empirical data instead of recalling from memory, 
we added descriptions of the quality assurance steps, we take during our rigorous data collection process. 
Included in this process are the use of video recordings so that researchers could verify their live field notes 
and backtrack if necessary to provide retrospective verification, the use of thematic checklists for behavior 
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tracking after every session so that researchers can accurately identify critical incidents. The investigation 
was validated through three methods which included both methodological triangulation and member 
checking and reflexivity. Member checking provided interview participants with the opportunity to 
validate research results, but methodological triangulation used cross-analyses between interviews and 
observations alongside documents. Team sessions performed regularly functioned to maintain reflexivity 
through the discussion of researcher biases. According to Cypress (2017) these methods followed 
established qualitative research protocols to enhance reliability together with credibility of the study. 

This study took place in a kindergarten with both teachers and children as participants. Due to the 
nature of the setting, ethics were of utmost importance throughout the research process. The study has 
followed the ethics outlined by an University as well as the ethics required by the kindergarten in China in 
which the research was conducted. Permission from the kindergarten was obtained before beginning any 
data collection. The teachers were given an information sheet about the study including the purpose of the 
study, how it would be conducted and possible risk associated with the study. All six teachers were asked 
to provide written consent to participate in the study and were informed in writing that they could 
withdraw from the study at any time without penalty or prejudice professionally. While the teachers were 
the main participants in the study, children were also part of the observation process. Therefore, passive 
consent notifications were sent to parents informing them of the researcher's presence and the use of video 
recording for research purposes. To help ensure participant privacy during the study, anonymity and 
confidentiality procedures were followed strictly. Therefore, the names of the kindergarten and teachers 
were changed (e.g., Teacher A, Teacher B) in all transcripts and final reports. Any identifiable information 
of students that was included in the observations was redacted. The data collected during the study 
included video recordings of 20 observation sessions as well as audio recordings of interviews. All such 
raw data is stored securely on a password-protected and encrypted hard drive with access limited to the 
researcher. It is important to note that the researcher acted in a non-intrusive manner while conducting the 
observations, in order to minimize disruptions to the learning environment. The observational protocol 
was designed to ensure that neither the use of the “Preschool Treasure”app nor the research process could 
negatively impact the psychological well-being or educational progress of the students or teachers. 

Findings 

The first round of coding produced many commonalities about how the teachers used the Preschool 
Treasure application. The computer programmers derived codes from their review of the digital transcripts 
of the interviews through an iterative process that produced codes such as, “app navigation struggles" and 
“unexpected child discoveries,” with, “curricular alignment struggles.” Teacher A shared how children 
would become so captivated by the characters from Preschool Treasure, that they were distracted from the 
learning rationale behind the activity. Teacher A also described the interface of engagement (children's 
curiosity and interest) overtaking the learning during a segment of the interview, which he termed 
“engagement-learning tension.” The observation notes showed that the children were very engaged during 
the interactive experience, but they didn’t connect what they learned to any of the learning goals that had 
already been set for the activity.  The researchers engaged in a continuous comparison process that not 
only improved their initial coding but also facilitated the recognition of the nuances between the use of 
technology in preschool (or classroom) settings and its applications for learning objectives by analyzing 
how pedagogical expectations (transitions) were identified in the classroom. 

The comprehensive mapping of the codes helped to identify systemic relationships among the 
components of Activity Theory, which was an important part of the coding process.  The “app navigation 
struggles” codes were placed under the Tools part of the analysis. This gave the researcher an indication 
that children had trouble finding their way around when they used Preschool Treasure to learn. By 
mapping the data to the Rules node of the activity system, the analysis examined the alignment of learning 
goals. This process revealed a systemic contradiction: a clear misalignment existed between the application 
(Tools) and the pedagogical expectations mandated by institutional policy (Rules). The coding of parent-
teacher communication regarding the app’s utilization was categorized under the Community mapping 
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dimension, as these communications between the teacher and parents influenced the implementation of 
the application.  When teachers used Preschool Treasure to analyze the division of labor, they changed 
their responsibilities or teaching roles. The children acted as navigation guides while the teachers were 
there to help.  In the end, the researcher found two types of contradictions: first, between the app’s features 
and the teachers, and second, between the app's features and the curriculum requirements, which included 
the level of difficulty or the intended learning content. 

The Activity Theory defined codes were explored through analysis that led to meaningful themes in 
the coding process. The theme of “Digital Navigation Competence” emerged as a theme from analyses of 
the tool subject elements (activity theory framework), recognizing how teachers' technical competence 
played a role on what happened during implementation. The theme of “Curriculum-Technology Synergy” 
evolved from the examines of the rules-community-tools, addressing how teachers negotiated between 
prescriptive learning outcomes and functions of the application. In describing one of the teachers' 
experiences she explained,  

I use the treasure collections (digital badges) when we complete our phonics lesson. I see it grow naturally together, 
with our curriculum.  

A third theme had to do with the evolving dynamics present in the classroom and emerged during 
the analysis phase of the division of labor, as the teachers role shifted from educators to facilitators guided 
by student exploration through app use. Each theme corresponded directly with the components from the 
Activity Theory framework while correlating with research questions pertaining to contradictions 
experienced in the preschool context and educators reconciliations toward the balance of well-established 
learning and the engagement possibilities offered through technology. 

Observation Note 

During a three-week classroom observation, the researcher focused on the integration of Preschool 
Treasure in a kindergarten math activity. Through participatory field notes and thick description, a core 
contradiction emerged between tool mediation and curricular objectives. For instance, in a “number 
sequencing” task using the app’s drag-and-drop game, the teacher aimed to enhance children’s numeracy 
skills. However, observation records revealed: 

Children A repeatedly clicked on animated animal icons, accidentally covering number cards. Teacher B reminded, 
‘Finish the task first,’ yet Child A persisted in exploring animations. Eventually, Teacher B closed the app and 
switched to physical number cards. (Observation Date:05/11/2024, Class: Senior Group) 

Such incidents were coded as tool-object contradictions: While the app’s interactive design (tool) 
intended to boost engagement, its entertainment elements (e.g., animations) diverted attention from the 
core objective (number sequencing). Activity system mapping further identified teachers’ mediation 
strategies. 

Documents Analysis 

The analysis of documents for Preschool Treasure included the developer's guidelines, the local 
preschool curriculum frameworks, and the regional Digital Education Guidelines for Preschools. Through 
an analysis of the documents using Critical Discourse Analysis, the discrepancies between technical 
scalability and localization of the curriculum became evident. The Developer Guidelines stated 
“standardized design for Scientific Rigor”, and the kindergarten curriculum required “Culturally 
Responsive Emergent Activities.” For example, the Developer Guidelines recommended that Math 
modules be aligned to National Numeracy Standards; however, the document did not provide any support 
for teachers to adapt their modules where necessary to reflect the students’ cultural background.Teacher C 
stated,  

I wanted to add abacus elements but the Game Rules were locked out on the application.  

These discrepancies have been coded as a rule-tool conflict in the analysis because the policy 
documents (rules) suggested some flexibility, while the app’s standardized design (tool) restricted this 
flexibility. 
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When comparing the data from the document analysis to the data from the interviews, it became 
evident that teachers felt restricted by the app’s inability to allow them to customize content to meet their 
unique student population’s needs. As a result, mobile apps must provide a balance between standardized 
content and modularity to allow dynamic adaptation to the needs of the curriculum being taught. 

Figure 3 
Documents Display 

 
Activity Theory provides the theoretical framework for this research, which seeks to understand 

ways in which Educational Activities are presented as dynamic systems mediated by tools (Holland & 
Lave, 2019). In this context, Preschool Treasure functions as a mediating tool that shapes the relationship 
between teaching strategies and learning outcomes. The Preschool Treasure was thus viewed as a tool to 
mediate the link between instructional strategies and the resulting learning outcomes. These policy 
documents cement the understanding of the relationship between teaching strategies and learning 
outcomes in education and reveal a systemic view of contradictions imposed by the use of technology-
based methods in education. Chinese National Policy texts such as the Digital Educational Policy and the 
Guidelines for Digitalization in Early Childhood Education provided a framework for developing 
technology-mediated learning in specifying the importance of culturally relevant design and delivering 
dynamic curricula as a standard in developing technology-mediated methodologies. However, when such 
elements and educational outcomes are introduced through the technical documentation for Preschool 
Treasure, it allows the researcher an opportunity to substantiate the predicaments between rule and tool, 
gaining an entry into empirically validating the theoretical framework for their use in their own studies. 

An important part of the organizing process was identifying systemic relations within the Activity 
Theory elements through the methodical mapping of the codes. Under the Tools section of the analysis, the 
“app navigation struggles” codes were mapped, giving the researcher proof that children had trouble 
navigating Preschool Treasure when it was being used for educational purposes. When the researchers 
examined the code for aligning learning objectives using rules, they found evidence of differences between 
the expectations of institutional policy (rules) and the features or output of the application. As a result, the 
code was given the status of a rule. Since communications between the teacher and the parent or parents 
influenced the application's implementation in some ways, the coding of parent-teacher communications 
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regarding its use was categorized under the community mapping dimension.  During the division of labor 
analysis, teachers observed that when using Preschool Treasure, they modified their duties or teaching 
roles because the children served as guides while the teachers aided.  In the end, the researcher discovered 
first contradictions between the app's features and teachers, followed by secondary contradictions between 
the app's features and curriculum requirements, such as the intended learning content or degree of 
difficulty, as they proceeded through the software development and mapping process. 

The assessment of the documentation demonstrated the tense relationship between the actual 
technological implementation in digital transformation initiatives and the institutions that make claims. 
Progressive policy narratives provided new approaches for reforms, but their actual implementation faced 
restrictions from the philosophical approach used to create tool systems. The quantifiable data showed that 
the average time children spent using Preschool Treasure (28 minutes) ruled shorter than non-digital tool 
engagement (37 minutes) within the single pilot kindergarten thus revealing a direct contradiction between 
planned flexibility and tool-based limitations. These findings advocate for a policy-design-practice 
feedback loop, integrating teacher agency most of participants emphasized the need for co-design rights 
into technological governance to advance sustainable digital ecosystems in early education. 

To systematically visualize these tensions and their mediation mechanisms, the Activity Theory 
diagram (Figure 4) conceptualizes the integration of Preschool Treasure within the preschool classroom as 
a dynamic system comprising six interconnected nodes: subjects (teachers and children), tools (the mobile 
application), object (balancing engagement and curriculum adaptation), rules (national policies and 
institutional guidelines), community (teachers, children, and developers), and division of labor (teacher-
led instruction and child-initiated exploration). Arrows denote mediational relationships, with red 
highlights marking primary contradictions. For instance, the rule-tool contradiction manifests as policy 
mandates for culturally responsive pedagogy (Ministry of Education of the People's Republic of China, 
2022) conflicting with the app’s standardized design, which restricts localized content customization. This 
tension is partially mediated by teachers’ hybrid strategies, such as alternating between digital and physical 
tools during observed sessions. The adaptive practices serve as implementations of the previous described 
feedback loop which demonstrates how teaching capabilities alter the ways policy guidelines are executed 
and affect tool effectiveness. 

Figure 4  
Activity Theory of "Preschool Treasure" Integration with Contradictions and Mediations 

 
The described framework serves to interpret upcoming empirical data while identifying intervention 

methods that address broken systems. The theoretical framework of the diagram receives support through 
data collected from interviews and observations and analysis of policy documents. All surveyed teachers 
except one expressed expressed frustration regarding the application’s lack of relevance to their specific 
educational context. The teacher expressed their inability to implement abacus aspects into math sections 
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of the platform similarly to “rule-tool contradiction” defined by the model. Teachers utilized a mediation 
strategy by deactivating app characteristics that were irrelevant to their curriculum needs to maintain 
educational focus in their classrooms. The diagram reflects the findings from Gravell (2020) that systemic 
contradictions generate new pedagogical approaches by demonstrating the integration of digital and 
physical tasks. 

Discussion 

Within the framework of Activity Theory, systemic contradictions served as a driving force behind 
the development of adaptive integration strategies, rather than simply presenting barriers. The following 
examples illustrate this point. The first example of a secondary contradiction you applied is the 
contradiction between the Tool and Object, where the animations from the app (Tool) that were supposed 
to be engaging to students, instead drew attention away from curriculum-aligned activities such as number 
sequencing (Object). As a result of this misalignment, teachers found themselves needing to incorporate a 
hybrid method of the delivery of instruction. The second example you provided of a Rule-Tool 
contradiction was between the national policy requiring that teachers implement what is termed as, 
“culturally responsive pedagogy” (Rule) versus the app being designed in a standardized format (Tool). 
Therefore, teachers were forced to supplement the app with cultural activities such as creating decorations 
for Chinese New Year. The last contradiction presented is the Community-Tool contradiction between the 
need of teachers to have a localized version of the app, and the need for developers to provide an app that 
offers scalability. This conflict led the grassroots community to support a model of co-design and created 
the necessary momentum for innovation as all stakeholders developed strategies for integrating the 
curriculum and app with their own unique context. 

The Preschool Treasure app’s engaging animations (Tool) often distracted students from curriculum-
aligned tasks (Object), such as number sequencing. This mismatch led teachers to adopt hybrid practices. 
The second, Rule-Tool Contradictions. The app's strict, standardized design (Tool) ran counter to national 
policies that promoted “culturally responsive pedagogy” (Rule).  Teachers addressed this by adding offline 
cultural activities (like making Chinese New Year decorations) to the app content.  Then, in Community-
Tool Contradictions, teachers demanded localized customization while developers prioritized scalability.  
This conflict sparked grassroots support for co-design models in which teachers participate in the creation 
of apps.  Contradictions presented chances for innovation rather than obstacles, encouraging stakeholders 
to create context-sensitive integration strategies. 

Through the examination of the relationship between the design of applications and their connection 
to curriculum, several key themes were identified. Modularity played a large role in this relationship 
because apps that had customizable features allowed teachers to align the use of the app to their specific 
curriculum objectives by changing storylines and difficulty levels, for example, adding common tools to a 
math game (abacus beads) helped build an app's connection to a teacher's curriculum. Teachers were also 
able to take advantage of the importance of including the culture in the design of the app. For instance, 
when the app represented the local culture (i.e., demonstrating urban family life or referencing local 
festivals) it resonated with students (resulting in a deeper connectivity), thus capturing and retaining the 
students' interest. Lastly, the purpose of the user interfaces needed to be as simple and intuitive as possible 
to reduce cognitive overload on the user. Overly complex designs led to children's superficial interactions 
(e.g., randomly clicking on animated objects), which led to increased distractions from the app's 
educational outcomes. Therefore, in order to support the curriculum's goals, the design of the application 
needed to focus on the user and, therefore, provide a balance between interactivity, flexibility, and the 
importance of cultural recognition. 

The results further provided three primary strategies teachers could leverage to mitigate the conflict 
between emergent, technology-mediated engagement and the traditional curriculum delivery. The first 
strategy was “temporal hybridity.” This is the intentional planning of activities in order to transition 
between the more exploratory facets of app-mediated learning (e.g., interactive storytelling) and the more 
traditional tasks associated with a curriculum (e.g., phonics via textbook). The second strategy was 
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“pedagogical bridging.” Apps were often used to provide a“bridge” between learning segments or as a 
form of motivational reward (i.e., completing a worksheet before engaging in an educational game). The 
third and final strategy that teachers displayed was “critical improvisation.” Teachers were often able to 
modify or circumvent the restrictions of the app by integrating culturally appropriate content into the app, 
such as telling the story in the app using regional dialects, or disabling certain features that were not aligned 
with their instructional objectives. 

These strategies demonstrate how important it is for teachers to have agency and be able to adapt, 
while also ensuring that school districts continue to create an environment where all educators receive 
systemic support. Teacher agency and adaptability require ongoing systemic support through targeted 
professional development opportunities and by providing teachers with co-design rights in educational 
technology development to implement and sustain scalable best practices. 

Teachers' Perceptions of the App's Usability and Alignment with Curriculum Goals 

While Preschool Treasure is seen by the teachers as an engaging tool for students, there are 
challenges associated with defining the explicit curriculum objectives through its use. As Teacher C states, 
“Preschool Treasure’s interactive, story and game-based elements engage a children’s attention.” It is 
challenging for Teacher C to relate the educational activities conducted via Preschool Treasure to the targets 
outlined in the curriculum. The AT framework features this fundamental contradiction between student 
engagement and curriculum requirements since the educational app functions as the mediation tool that 
links teaching staff with learning targets although it fails to completely resolve the conflict between 
disruptive educational methods and established curriculum standards (Engeström, 2014). 

Research by Alam and Mohanty (2023) mirrors the difficulties teachers encounter when trying to 
merge digital resources with rigid educational structures particularly in educational systems strong with 
established traditional teaching practices. The Ministry of Education of the People's Republic of China 
(2019) specifies that digital tools should support traditional educational practices without replacing them 
as both methods must keep fidelity to each other.  

Student Engagement and Interactive Learning 

The observations showed the app led to higher student involvement caused by its interactive parts. 
The app prompted better participation between students in storytelling activities compared to regular 
language instruction techniques. The student passionately stated,  

I really enjoy the app stories since I can interact with characters through touch to control their movements.  

The educational app demonstrates fundamental aspects of AT because it uses interactive features to 
create a process-based bonding between students and learning outcomes (Chung et al., 2019; Griffith et al., 
2020).  

The teachers questioned if students spent too much time using the app because they believed this 
might reduce their physical learning opportunities and social interactions. The app delivers effective 
engagement yet teachers need to establish opportunities for direct physical learning along with face-to-face 
student interactions according to Teacher B. Current research (Işıkoğlu et al., 2023; Poquet & De Laat, 2021). 
combines with this discovery to warn about digital tool excess in early childhood education as it threatens 
whole child development. 

Challenges in Balancing Digital and Traditional Methods 

Most interviews along with observation data pointed towards the difficulty experienced by teachers 
while combining digital tools with their established teaching procedures. Please note that the educational 
application enabled creative approaches to student engagement although its usage sometimes generated 
conflicts with the established Chinese kindergarten curriculum. The app extends a wide range of 
possibilities yet Teacher D noted that their curriculum exists with strict requirements about what topics 
must be taught and when. Limiting educational tools to traditional methods alongside modern approaches 
is a difficult task to achieve. The tension emerges from the analysis of contradictions between rules of 
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curriculum requirements and the using tools of the app according to Kessler (2020).  

Digital tools have a specific purpose according to early childhood education guidelines from the 
Ministry of Education of the People's Republic of China (2023) which notes that these tools should serve to 
complement traditional teaching approaches. Specifically, this policy supports teachers’ views by 
demonstrating the requirement of framework changes to effectively merge digital learning tools with 
traditional educational systems. 

Professional Development and Systemic Support 

Teacher A explained that effective use of the app depends heavily on professional development 
focused on skill development for curriculum alignment and classroom management. The AT concept of 
community and division of labor emphasizes that tool implementation success requires involvement and 
collaboration of all stakeholders (Bower, 2019).  

Modern scientific research demonstrates failure to provide adequate support for teacher training 
leads to difficulties implementing digital tools (Akram et al., 2022; Amhag et al., 2019). The Ministry of 
Education of the People's Republic of China (2022) supports improved digital infrastructure alongside 
teacher training programs while addressing the rising awareness of this necessity in the country. 

Cultural and Contextual Considerations 

The research demonstrated that cultural elements together with contextual factors determined how 
the app would be implemented. Teachers highlighted that the application developers made it for young 
learners, yet some features failed to suit Chinese kindergarten educational practices and cultural 
expectations. The app faces challenges because student backgrounds lack familiarity with many of the 
characters and stories presented according to Teacher E. Research (Brown et al., 2019) supports the essential 
requirement to incorporate culture-based design into education technology which makes this discovery 
significant. 

From an AT perspective, this issue reflects the influence of cultural-historical factors on the activity 
system, where tools must be adapted to fit the specific context in which they are used (Grimalt-Álvaro & 
Ametller, 2021). Preschool Treasure serves as a mediating tool that shapes the relationship between the 
teacher and the students’ learning objectives. The app’s success lies in its ability to engage students 
interactively while supporting teachers in meeting curriculum standards, aligning with AT’s emphasis on 
tools as mediators that must fulfil both motivational and educational needs within the classroom. 

Using a previous example (Figure 4) to help visualize some systemic contradictions that impact 
implementation will help to provide a better understanding of the evolution of the teachers’ adaptive 
strategies that led to the development of the re-mediated activity system as shown in Figure 5. In this newer 
version, the previously identified tensions have been resolved. For instance, the Tools component of the 
system has evolved from the original mobile application to now include a new “Hybrid Tool Kit” consisting 
of both mobile and offline materials. Furthermore, the Rules component has also been redefined to allow 
teachers more local flexibility. The new graphical depiction of the activity system represents how the 
system has moved from being one that is contradictory towards becoming a sustainable model for 
integrated teaching and learning. 
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Figure 5 
Framework for Complementing the Preschool Treasure in Kindergarten Education 

 

This study extends the application of Sannino and Engeström’s (2018) Activity Theory by identifying 
‘cultural-contextual adaptability’ as a critical, yet underexplored, dimension in technology-mediated early 
education. While recent scholarship acknowledges that digital tools are rarely culturally neutral (Teräs et 
al., 2020), our findings empirically demonstrate how implicit cultural norms interact with explicit policy 
mandates to generate specific secondary contradictions. For example, the app’s lack of dialectal support or 
localized festival modules (Tools) conflicted with both national policies (Rules) advocating inclusive digital 
ecosystems and teachers’ contextual needs. This aligns with Al Hashlamoun’s (2021) argument that 
neglecting local semiotics creates systemic barriers, necessitating a revised model where cultural 
adaptability functions as a primary mediating mechanism. This study extends the application of? Activity 
Theory by identifying cultural-contextual adaptability as a critical, yet underexplored, dimension in 
technology-mediated early education. While traditional models prioritize the subject-tool-object triad, our 
findings highlight how implicit cultural rules interact with explicit policy mandates to generate secondary 
contradictions. For example, the app’s lack of dialectal support or localized festival modules (tools) 
conflicted with both national policies (rules) advocating inclusive digital ecosystems and teachers’ 
contextual needs, necessitating a revised model that incorporates cultural adaptability as a mediating 
variable. 

The research highlights the necessity of modular application design to attain a balance between 
flexibility and standardization. Most participants agreed that developers should incorporate features that 
allow teachers to function as co-designers. To align with vision of Artificial Intelligence (AI) enhanced, 
educator-led learning established in the Notice on Strengthening AI Education in Primary and Secondary 
Schools (Ministry of Education of the People's Republic of China, 2024), policy reforms should require 
iterative feedback mechanisms among educators, developers, and legislators. 

Conclusion  

The results indicate that while the Preschool Treasure app successfully increased student 
engagement and academic success. Corroborating Hatzigianni et al.’s (2023) findings on the positive 
developmental impact of digital tools the study also revealed critical systemic conflicts specific to the 
Chinese context. Unlike Hatzigianni et al. (2023), whose research reflects Western early childhood models 
prioritizing open-ended, child-centered play, this study demonstrates a tension with the more structured, 
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collective pedagogical framework found in Chinese kindergartens. Consequently, the prescribed local 
curriculum often sits in opposition to the rigid, individualized design of digital tools. Users struggled with 
ineffective interfaces and a lack of culturally appropriate content, supporting An and Oliver’s (2021) 
contention that educational technology must be consistent with regionally specific cultural phenomena to 
be effective. 

The findings of this study affirm the existence of an emerging consensus in Activity Theory about 
the importance of flexibility in integrating technology into classroom instruction, specifically positioning 
flexibility in terms of the cultural-contextual factors that aid in mediating these systemic changes. While 
the foundational framework established by Engeström (2014) relies on the notion that contradictions create 
the tension necessary for driving change; nevertheless, many recent studies assert that explicitly integrating 
cultural resources into this framework is critical in mediating these systemic changes (Von Fircks, 2024). 
This study supports this idea. As a result of resolving the rule-tool contradictions, the teachers involved 
not only implemented technical solutions, but also developed hybrid pedagogical practices. Specifically, 
the teachers were able to combine elements of physical and digital play in their approach to instructional 
practices. This finding dovetails with the emerging trend of looking at how digital learning is impacted by 
cultural differences and strengthens the argument for broadening the definition of Activity Theory to 
include the adaptability of Activity Systems to the local culture (Yang & Li, 2019).  

The findings of this study suggest that educational technology development is moving toward what 
is now referred to as a “glocalized” approach, one that aligns the fast-moving global technological 
landscape with the individualized, localized needs of educators. In order to achieve this alignment, it is 
imperative for developers of Educational Technology to develop modular applications (meaning the app 
can contain multiple modules representing similar or equivalently educational contexts) that allow 
educators to customize the content based on their specific context. Additionally, to facilitate feedback on 
the effectiveness of the application, policymakers should create a robust, organized mechanism to allow 
the creation and implementation of feedback between educators and Educational Technology developers. 

Hence, engagement with the application under evaluation should not solely be an indicator of 
“success or failure”; rather, it should be understood as a process by which educators provide students with 
an authentic learning experience. Authentic learning experiences are achieved only through a collaborative 
design process where digital tools create authentic experiences which effectively meet the particular 
curriculum and cultural needs of a particular kindergarten. 

In addition, applying an Activity Theory perspective to this study enables one to move beyond the 
notion of binary evaluation of success or failure in relation to technology integration. Through Activity 
Theory's emphasis on the relationship between Subject (teacher) and Object (student development), one is 
able to understand how the introduction of technology from the Preschool Treasure application acted as a 
stimulus for systemic change rather than just an additive measure. Hence, Activity Theory reinforces that 
the value of digital tools does not derive from their additional functions but rather from their ability to 
create 'expansive learning' within school systems. The findings of this research suggest that when the 
contradictions inherent within systems are made visible and are addressed collectively, they can be 
reframed from barriers to the development of innovative pedagogical practices and cultural renewal. 

Contributions and Limitations 

The research analysis of digital tool integration in Chinese kindergartens utilizes Activity Theory as 
it introduces fresh insights about this process from non-Western settings. This research shows how cultural 
elements along with contextual features produce enhanced app effectiveness in education yet this essential 
factor. The research synthesizes these insights into a framework for “glocalized” educational technology 
that balances global digital trends with local collectivist values. Practically, the study advocates for “co-
design”policies that bridge national guidelines with classroom reality. It recommends that developers 
prioritize modular, customizable templates; policymakers establish structured feedback loops; and 
educators pursue professional development in critical digital pedagogy. Ultimately, this approach ensures 
digital tools are not just technically sound, but culturally responsive and curricularly aligned. The findings 
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presented in this study were derived from a limited qualitative case study of only one mobile application 
and six educators working in the same school, therefore the findings should be considered as analytical 
generalizations rather than as statistical generalizations. The narrow scope of this case study did allow for 
an in-depth view of two major “Rule-Tool” tensions, and future studies should be conducted to provide 
insight into the possibility of sustaining hybrid pedagogical practices over the long-term.  
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