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ABSTRACT 
The present study was conducted with the aim of developing a model of citizenship education in smart  

cities. From the perspective of its purpose, this study is a fundamental–applied research. In terms of data, 

it used a mixed-methods design, and regarding its implementation method, it followed a grounded theory 

approach (based on interviews with experts). In the quantitative phase, survey models were employed to 

collect research data. The qualitative population consisted of academic experts and senior managers of 

the municipalities of Tehran, Tabriz, and Mashhad. A purposive non-random sampling method was used, 

and according to the principle of theoretical saturation, 20 participants were selected as the qualitative 

sample. The quantitative population included 68,000 managers and employees of the Tehran 

Municipality. To determine the sample size for the quantitative phase, Cochran’s formula was applied, 

resulting in a sample of 380 managers and employees of Tehran Municipality. A multistage cluster 

sampling technique was used for sample selection in the quantitative phase. In the qualitative section, 

semi-structured in-depth interviews were conducted, and in the quantitative section, a researcher-

developed questionnaire was utilized. To ensure the validity of the instruments in the qualitative phase 

and to verify the accuracy of findings from the researcher’s perspective, the opinions of university 

professors and domain specialists were employed. The reliability of the interviews was established using 

the test–retest method and inter-subject agreement. For determining the validity of the questionnaire, 

face validity, content validity, and construct validity were examined. Reliability was assessed through 

Cronbach’s alpha and composite reliability, both of which were confirmed. Data analysis in the 

qualitative phase was performed using theoretical coding. In the quantitative phase, based on the research 

questions, descriptive statistics (mean, standard deviation, skewness, and kurtosis) were analyzed using 

SPSS version 21, while inferential statistics—including Pearson correlation and confirmatory factor 

analysis—were performed using SPSS-V21, SMART PLS-V2, and LISREL-V8 software packages. The 

results of the study indicated that citizenship education in a smart city encompasses dimensions such as 

educational objectives, content, and evaluation. Moreover, the factors influencing citizenship education 

in smart cities include dimensions of support and information technology, while the outcomes of 

citizenship education were identified as increased literacy and civic participation. In conc lusion, a 

conceptual model was developed based on the grounded theory approach, which demonstrated 

acceptable validity. 

Keywords: Citizenship education, Smart cities, Information technology, Support  
 

 

Introduction 

In the twenty-first century, the notion of a smart city has become an essential paradigm in urban development, reflecting the 

integration of technology, governance, and citizenship toward sustainable and inclusive growth. The concept is not merely 

about embedding digital infrastructure into the physical and administrative fabric of cities; it represents a profound shift in how 

urban environments are designed to enhance human experience and civic engagement. Smart cities seek to align technological 
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innovation with human-centered design, ensuring that citizens become active participants in shaping the future of their 

communities rather than passive recipients of services (1). This transformative perspective emphasizes the role of education, 

governance, and participatory mechanisms in developing responsible, informed, and empowered citizens. 

At the heart of smart city development lies the principle of citizenship education, which extends beyond conventional 

schooling to encompass digital literacy, civic responsibility, and participatory awareness. Citizenship education in the context 

of smart cities serves as a dynamic instrument to equip individuals with the knowledge, skills, and attitudes necessary to engage 

effectively in technologically mediated governance structures. The adoption of digital technologies within urban systems has 

redefined the relationship between citizens and institutions, fostering new forms of civic participation and shared decision-

making (2). According to the Unified Smart City Model proposed by (1), sustainable urban ecosystems are contingent upon 

the integration of social, institutional, and technological dimensions—each of which demands a well-informed and educated 

citizenry capable of utilizing digital tools responsibly. 

However, the mere deployment of technology does not guarantee the emergence of a smart society. As (3) emphasizes, 

ethical and institutional frameworks play a crucial role in shaping the adoption and functionality of smart city initiatives. 

Without a citizen-centered educational model, smart technologies may exacerbate inequalities, limit inclusivity, and generate 

governance gaps. The “adoption gap” in smart cities arises when digital infrastructures are developed without parallel efforts 

to educate citizens about their civic and ethical responsibilities within these systems. Thus, embedding citizenship education 

into smart city planning ensures that technological advancements contribute to social equity, transparency, and participatory 

democracy. 

In Iran and other developing contexts, the emergence of smart city initiatives has introduced new challenges and 

opportunities for urban management. As (4) argues, civic education directly influences the quality of urban life by shaping 

citizens’ understanding of their roles in maintaining public welfare, adhering to civic norms, and participating in governance. 

This perspective aligns with the global recognition that education is a fundamental determinant of social sustainability and that 

smart citizenship cannot be achieved solely through technological means. The integration of educational and technological 

strategies must be deliberate, systematic, and context-sensitive to local governance structures (5). 

A critical review of the literature reveals that the transition to smart cities necessitates a redefinition of both urban 

management and civic participation. The digitalization of municipal operations, exemplified by e-learning platforms and 

electronic governance systems, has demonstrated measurable effects on administrative efficiency and civic engagement (6). 

These transformations underline the importance of cultivating digital citizenship—a concept that combines technical 

competence with ethical awareness and social responsibility. As (7) notes, the concept of digital citizenship requires education 

systems to adapt curricula that promote safe, informed, and participatory online behaviors, ensuring that citizens contribute  

constructively to digital societies. 

In this regard, (8) highlights an important dimension of inclusivity by examining the digital divide affecting vulnerable 

groups, including individuals with disabilities. The success of smart city initiatives depends on equitable access to digital  

resources and education, making it imperative to design adaptive programs that bridge technological disparities. Smart cities 

that neglect such inclusive principles risk marginalizing portions of their population and undermining the very foundations of 

civic equality and participation. 

Furthermore, the construction of an informed and participatory citizenry within a smart urban ecosystem requires alignment 

between technological innovation and pedagogical design. (9) emphasizes that empowering a learning culture is central to 

identity formation and civic engagement in higher education, a notion that extends to lifelong learning frameworks essential 

for urban populations. Similarly, (10) underscores the importance of quality management in education as a mechanism for 
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developing human resources capable of adaptive learning and collaborative problem-solving—skills that are indispensable in 

smart urban contexts. 

In the context of Iranian urban systems, the necessity of integrating educational strategies into smart governance is 

particularly pressing. As (11) argues, developing an electronic city model is a prerequisite for achieving smart governance and 

responsive administration. This transformation depends not only on technical infrastructures but also on educational 

interventions that promote technological literacy and civic responsibility. The ult imate goal is to enable citizens to interact 

effectively with digital platforms, understand data-driven decision-making processes, and engage in co-creation of public 

services. 

From a sociological standpoint, (12) proposed a model for training professional citizens within higher education systems, 

emphasizing the competencies required in the third millennium—critical thinking, ethical reasoning, and social accountability. 

These competencies, when embedded within the educational fabric of smart cities, foster a proactive and responsible urban 

culture. The same principle underpins the curriculum design recommendations by (13), who highlighted the need for aligning 

social studies education with the goals of social citizenship. Such educational alignment ensures that citizenship training begins 

early and continues across life stages, reinforcing democratic and participatory values in the urban context. 

The international literature echoes similar concerns. (14) found that teachers’ understanding of diversity in citizenship 

education plays a significant role in fostering inclusive learning environments that prepare individuals for civic participat ion 

in pluralistic societies. In line with this, (15) emphasized that effective citizenship education requires institutional support and 

coherent leadership to translate educational policies into meaningful practices. When these frameworks are embedded within 

smart cities, they not only strengthen civic identity but also encourage citizens to contribute actively to technological and social 

innovation. 

Moreover, the complexity of smart city governance demands systems thinking and interdisciplinary collaboration. As (16) 

observed, organizations often reduce complexity by creating new forms of structured complexity, enabling them to adapt to 

dynamic environments. Smart cities must therefore develop educational systems that prepare citizens to navigate such 

environments—systems that foster adaptive learning, cross-sectoral collaboration, and data-driven decision-making. (17) adds 

that psychological empowerment and organizational citizenship behavior—core outcomes of effective learning 

environments—are vital for sustaining engagement and accountability in large-scale institutional settings such as 

municipalities. 

Empirical studies conducted in recent years reinforce the growing interdependence between smart city development, 

education, and citizen participation. For instance, (18) demonstrated through comparative analysis that the success of smart 

cities depends heavily on citizen participation and co-governance mechanisms. Similarly, (2) provided systematic evidence 

that smart city applications promoting participatory governance enhance transparency, trust, and civic engagement. These 

findings underscore the necessity for educational systems that train citizens not only to use smart technologies but also to 

engage critically with them, shaping policies and practices that align with public interests. 

From a managerial perspective, (19) proposed a data-driven strategic roadmap for developing smart citizens, highlighting 

the integration of analytics and educational strategies in fostering participatory governance. This approach aligns with the 

growing trend toward evidence-based policymaking and digital competency frameworks. Similarly, (20) emphasized the role 

of smartphones and mobile technologies in shaping urban perception and civic engagement, suggesting that education must 

address the cognitive and behavioral implications of mobile connectivity. 

These discussions collectively converge on the necessity of constructing a comprehensive model of citizenship education in 

smart cities—a model that integrates social, technological, and educational dimensions. Such a model must address the 
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interplay between digital literacy, civic values, and participatory culture while ensuring inclusivity across socio-economic and 

demographic divides. It should also emphasize the importance of ethical frameworks, as the widespread adoption of smart 

technologies raises questions about privacy, accountability, and data governance (3). 

In addition, the evolution of educational frameworks toward smart citizenship requires rethinking the curriculum, pedagogy, 

and evaluation systems to reflect the realities of digital societies. Educational programs must evolve from traditional classroom-

based instruction to dynamic, experiential learning models that incorporate simulation, digital collaboration, and problem-based 

learning. As (9) and (10) note, cultivating a learning culture requires institutional commitment to continuous innovation and 

human development. 

Building upon these theoretical and empirical foundations, the current study seeks to bridge the gap between technological 

advancement and human development by designing a context-sensitive framework for citizenship education in smart cities. 

The literature consistently shows that educational systems, when aligned with digital and governance infrastructures, play a 

pivotal role in enhancing civic engagement, equity, and resilience (2, 4, 8). This synergy ensures that citizens are not only 

technologically capable but also socially responsible and civically empowered. 

In sum, the shift toward smart cities redefines education as a cornerstone of urban innovation. Developing a model of 

citizenship education suitable for smart cities involves an integrated approach that considers technological literacy, civic 

participation, ethical awareness, and inclusive governance. These components together constitute the foundation of sustainable 

smart urbanism—one in which citizens actively co-create the social and digital infrastructures of their communities. 

Therefore, the aim of this study is to develop a comprehensive model of citizenship education for smart cities that integrates 

technological, educational, and participatory dimensions to enhance civic engagement and social sustainability. 

Methods and Materials 

This study is classified as a fundamental–applied research, aimed at addressing a practical problem and ultimately obtaining 

information that can assist in administrative and even individual decision-making processes. From the perspective of data type, 

the research adopts a mixed-methods design, incorporating both qualitative and quantitative approaches. By engaging domain 

experts, the study explores the dimensions, components, and indicators of a citizenship education model in smart cities. In 

terms of implementation, the researcher employed a grounded theory approach (interviews with experts) alongside survey-

based quantitative methods, collecting data in two distinct phases: qualitative and quantitative. 

The qualitative population of the study included academic experts and senior managers of the municipalities of Tehran, 

Tabriz, and Mashhad. The quantitative population consisted of managers and employees of the Tehran Municipality. The 

municipality includes 16 general departments and nine deputy offices, with a total of approximately 68,000 managers and 

employees. 

In the qualitative phase, a purposive non-random sampling method was applied, with 20 participants selected according to 

the principle of theoretical saturation. To determine the sample size for the quantitative phase, Cochran’s formula was used,  

resulting in a sample of 380 managers and employees from the Tehran Municipality. A multistage cluster sampling technique 

was utilized to select the participants. This method is particularly appropriate when the target population is very large, when 

no comprehensive list of members is available, or when the members are geographically dispersed and thus not easily 

accessible. In such cases, several districts or regions are randomly selected, and within the chosen cluster, random sampling is 

performed to select participants (Hafeznia, 2008). 

In the present study, based on the multistage cluster sampling method, seven municipal regions in Tehran were randomly 

selected as the first-level clusters. Within these, the following departments were chosen as second-level clusters: the Mayor’s 
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Office, the General Directorate of Performance Evaluation and Management Improvement, the General Directorate of Human 

Resources, the General Directorate of Managerial Assessment, the General Directorate of Budget and Planning, the Directorate 

of Welfare, Cooperation, and Social Services, and the General Directorate of Associations and Organizations. Within each 

selected department, managers and employees were randomly selected. All participants (male and female managers) took part 

in the study. 

In the qualitative phase, semi-structured in-depth interviews were conducted. For data collection in the quantitative phase, 

two methods were employed: 

1. Library Research: To identify and develop the conceptual model, existing literature on municipal education models in 

smart cities and related scientific papers, books, credible databases, and academic theses were reviewed. 

2. Questionnaire: To collect the necessary quantitative data and verify its accuracy, a researcher-developed questionnaire 

derived from the codes obtained in the qualitative phase was administered. The questionnaire contained 138 close-

ended items rated on a five-point Likert scale, covering the components of the citizenship education model for smart 

cities. It was completed by managers and employees of the Tehran Municipality. 

To ensure the validity of instruments in the qualitative phase and the accuracy of the findings, feedback was obtained from 

academic professors and domain experts familiar with this research area. Simultaneously, participant validation was used 

during data analysis and interpretation to enhance credibility. 

Reliability refers to the consistency of research findings. In qualitative interviews, reliability depends on the conditions of 

the interview, transcription, and analysis. Interviewee reliability also relates to the guidance and clarity of the questions. For 

transcription reliability, intra-subject consistency was ensured by having two individuals perform and compare transcription 

accuracy. During interview categorization, intercoder agreement percentages between two coders were calculated to assess 

reliability. An intercoder agreement rate of 60% or higher was considered acceptable. In the present study, test–retest reliability 

and intercoder agreement methods were employed to determine interview reliability (Delavar, 2017). 

To assess questionnaire validity, face validity, content validity, and construct validity were examined. For face validity, 

questionnaires were reviewed by several sample members and academic experts before distribution. For content validity, the 

Content Validity Ratio (CVR) and Content Validity Index (CVI) were computed using evaluations from ten experts (including 

interview participants, academic specialists, and sample respondents). The CVI results showed that all questionnaire items met 

acceptable standards of simplicity, clarity, and relevance (CVI > 0.79). Similarly, CVR values for all items were greater than 

0.62, indicating that no item required elimination. 

For construct validity, convergent and discriminant validity were tested using SmartPLS version 2. Convergent validity 

results indicated that all factor loadings had significant t-values above 2.58 (p < 0.01), confirming that all items were significant 

at the 99% confidence level. All factor loadings exceeded 0.50, the Average Variance Extracted (AVE) for all components was 

greater than 0.50, and Composite Reliability (CR) for all constructs exceeded AVE, confirming convergent validity (Borg & 

Gall, 2019). 

Discriminant validity was examined through the Fornell–Larcker criterion and cross-loading tests, both available in 

SmartPLS. Results showed that the square root of AVE for each latent variable exceeded its correlations with other constructs, 

and that each indicator’s loading on its respective latent construct was at least 0.1 greater than its  loadings on other constructs. 

Together, these findings confirmed discriminant validity. 

Reliability was further assessed using Cronbach’s alpha and Composite Reliability (CR). For all research variables, these 

coefficients exceeded 0.70, confirming the reliability of the measurement instruments. Given that Cronbach’s alpha and CR 

values were above 0.7 and AVE exceeded 0.5, the measurement model demonstrated acceptable internal consistency. The 
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results also confirmed convergent validity (CR > 0.7, CR > AVE, AVE > 0.5) and discriminant validity (MSV < AVE, ASV < 

AVE). 

In the qualitative phase, data were analyzed through theoretical coding, which involves breaking down, conceptualizing, 

and reassembling data in new ways to generate theory directly from data. This process relies on three fundamental elements: 

concepts, categories, and propositions. The grounded theory thus emerges from raw data (Delavar & Koushki, 2013, p. 179).  

Data analysis represents the core process of theory generation in grounded research. Throughout the study, data collection, 

organization, and analysis were interdependent processes. For qualitative data (interviews and theoretical foundations), three 

types of coding were employed: 

 Open coding 

 Axial coding 

 Selective coding 

In the quantitative phase, both descriptive and inferential statistical methods were used. 

Demographic characteristics derived from the questionnaire were described using percentages, frequencies, tables, figures, 

and charts. The research variables were described using means, standard deviations, skewness, and kurtosis. Descriptive 

analyses were conducted using SPSS version 21. For inferential analyses, Pearson correlation and confirmatory factor analysis  

(CFA) were performed using SPSS-v21, SmartPLS-v2, and LISREL-v8 software packages. 

Findings and Results 

Question 1: What are the dimensions, components, and indicators that constitute citizenship education in smart cities? 

Question 2: What are the dimensions, components, and indicators that influence citizenship education in smart cities? 

Question 3: What are the outcomes of citizenship education in smart cities? 

To address these research questions, theoretical coding was employed. In practice, analysis of responses collected from 

expert interviews provided the answers to these questions. MAXQDA software—a professional application for analyzing data 

gathered through qualitative and mixed-methods procedures—was used for this purpose. 

Table 1: List of Concepts Extracted from Semi-Structured Interviews 

Cons t ruct Select ive coding Axial cod ing Open  coding (indicator) In terv iewee 

code 

Cit izens h ip 

education in  the 

s mart  city  

Educat ional object ives  Needs  assessment Survey ing opin ions about implementing 

t rain ing 

I10, I6, I5, 

I1, I7 

   Monitoring the t raining  needs o f 

municipal managers and employees  

I1, I2, I15 

   Develop ing fo rmal and in formal t rain ing 

programs 

I3, I5, I2, I11 

   As sessing municipal facilit ies fo r 

implement ing  t rain ing 

I3, I4, I11, I5 

   Seeking  assistance from municipal 

managers and  stakeholders fo r 

educational needs assessment  

I3, I8, I3 

  A lignment  with 

ind iv idual d ifferences  

Cons istency  of the cit izenship education 

p rogram with  ind ividuals’ d ifferences  

I2, I6, I10, I2 

   A t tention to the municipality’s s ocial 

cu ltu re  

I11, I9, I10, 

I2, I5 

   Knowledge-oriented  t raining I6, I1, I1 

   A t tention to the number o f managers and  

employees receiving cit izenship 

education 

I8, I15, I3, I2 

  Flexib ility  Flexib ility  o f t rain ing relative to the 

env ironment 

I5, I11, I4, I1 
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   Cons idering  managers’ and employees’ 

recep t ivity to  the t raining  program 

I1, I2, I3, I7, 

I5 

   Gran t ing  employees autonomy to choose 

the type o f cit izenship  t raining 

I8, I7, I11, I5 

   A llowing  managers and employees to 

learn  in  locat ions beyond the workp lace 

I7, I3, I5, I17 

   Implement ing  t rain ing based on available 

technological equipment 

I1, I9, I1 

Content  Challenge o rientation  — Organ izing  instructional content based on 

municipal needs 

I6, I7, I5, I7 

   A t t ract iveness o f instructional content  I10, I3, I18, 

I2 

   Encouraging  managers and employees to  

part icipate in  t rain ings  

I11, I8, I4, I9 

   Mot ivat ing inquiry and  research by 

recognizing cit izenship education  within  

the municipality 

I4, I2, I6 

   Challeng ing  curren t issues by  providing 

pract ical content 

I4, I2, I8, 

I15, I9 

   Inv it ing managers and employees to 

part icipate in  selecting  instructional 

con ten t 

I8, I2, I3, I1 

   Prov id ing appealing and challenging 

con ten t aligned with  job ro les  

I11, I1, I15, 

I8, I6 

 Accessibility — Availab ility o f appropriately tailo red  

t rain ing programs  

I6, I8, I10, 

I17, I4 

   Prov is ion  o f required in formation 

technology fo r implementing cit izensh ip 

education 

I10, I8, I1, 

I3, I4 

   Eas e o f us ing course content as a factor in  

p romot ing learning  

I3, I1, I5, I2, 

I16 

   Equitab le  p rovision o f v irtual facilit ies to 

managers and  employees  

I2, I6, I10, I2 

Evaluat ion A lignment  o f meas urement 

with  ob jectives, content, and 

res ources 

— Informal evaluation o f delivered t rain ing 

consistent with  citizensh ip-educat ion 

ob ject ives 

I6, I9, I3, I5 

   As sessment to enhance learning  I2, I1, I10, I7 

   Comparing  delivered content with 

p rincip les o f career-apt itude 

iden t ificat ion 

I4, I2, I8, I5, 

I9 

 Clarity  and  t ransparency of 

criteria  

— Defin ing  learning criteria I8, I2, I19, I1 

   Adjust ing learning -assessment criteria 

accord ing to delivered conten t 

I11, I3, I5, I9 

   Trans parency  in  assessing  managers’ and 

employees’ performance 

I8, I7, I11, 

I18 

   Evaluat ing based on  performance and 

competency rather than s tatements during 

t rain ing 

I7, I9, I3, I8 

 Us e o f as sessment methods  — Us e of act ive assessment methods I1, I9, I1 

   Teach ing  self-assessment as the key  step 

in  p rogram evaluat ion 

I6, I7, I5, I2 

   Rais ing  awareness o f various methods fo r 

evaluating  t rainings 

I8, I7, I11, 

I18 

   Implement ing  fo rmative assessment I7, I3, I9, I17 

   Us ing  t raditional assessment  alongside 

o ther assessments 

I6, I7, I5, I7 

   As sessing behavioral change in fluenced  

by  the cit izensh ip educat ion p rogram 

I10, I3, I18, 

I2 

 Flexib le evaluation and  

as s essment 

— Flexib le meas urement I7, I5, I1, I7 

   Context -based evaluation I11, I2, I3, I9 

   Evaluat ion based on  provided educational 

facilit ies  

I7, I5, I1, I7 

Factors affecting 

cit izens hip 

education 

Support Managerial s upport A t tention o f municipal managers to  

t rain ing 

I2, I6, I10, I2 
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   A llocat ion o f s ufficient budget fo r 

cit izens hip education 

I6, I19, I3, I5 

   Prov is ion  o f necessary facilit ies fo r 

cit izens hip education 

I2, I1, I10, I7 

 Support Legal s upport Making  cit izenship  education mandatory 

in  the municipality 

I4, I2, I8, 

I15, I9 

   A t tention to upstream legal documents  I8, I2, I19, I1 

   A lign ing t rainings with  cit izensh ip laws  I10, I2, I3, I9 

 Smart  s ocial institutions  — As sist ing the municipality to o ffer 

p rograms based on s ocial approaches 

I8, I7, I11, 

I18 

   Cooperation with  nongovernmental s ocial 

ins t itutions 

I7, I9, I3, I17 

   A llocat ing budget fo r cooperation 

between social institut ions and the 

municipality 

I1, I9, I1 

In format ion 

technology 

Availab ility — Availab ility o f technological tools fo r 

employees and managers  

I6, I7, I5, I7 

   Pos sib ility o f using educat ional tools in  

the workp lace  

I8, I7, I11 

   Pos sib ility o f using educat ional tools in  

the liv ing  environment 

I7, I3, I9, I3, 

I17 

 Up-to -dateness — Updat ing  modern technologies in  the 

municipality fo r cit izenship t rainings  

I6, I5, I7 

   Us ing  experienced experts fo r t raining I10, I2, I18, 

I2 

   Updat ing  exis ting  technolog ies based  on 

t rain ing content 

I2, I6, I10, I2 

 Eas e o f us e — Eas y  us e o f educat ional tools I6, I19, I3, I5 

   Eas y  t rain ing fo r all employees and  

managers 

I2, I1, I10, I7 

   Eas e o f us ing technologies fo r less -

experienced employees  

I4, I2, I8, 

I15, I9 

Outcomes of 

cit izens hip 

education 

Literacy  growth Po lit ical literacy Knowledge t ransfer I8, I2, I19, I1 

   Po lit ical s kills  I10, I2, I3, I9 

   Trans fer o f polit ical knowledge  I8, I7, I11, 

I18 

 Literacy  growth Civ ic literacy  Volun teering to  participate in  civ ic 

as s ociations 

I7, I9, I3, I17 

   Skills  fo r appropriate behavior with 

co lleagues 

I1, I19, I1 

   Emphas is  on realizing civ il society I6, I7, I5, I7 

 Literacy  growth Cit izens h ip literacy Socializat ion I8, I20, I11 

   Quality  o f life  I7, I13, I9, 

I3, I18 

   Cit izens h ip cu lture  I6, I5, I7 

 Part icipation  Social part icipation Engaging indiv iduals  I10, I2, I18, 

I2 

   Learn ing  through participatory 

approaches 

I2, I16, I10, 

I2 

   Volun tary  behavior I2, I6, I10, I2 

 Part icipation  Community  cohesion Jus t ice  I6, I19, I3, I5 

   Equality  I2, I11, I10, 

I7 

   Power and  au thority  I4, I2, I8, 

I15, I99 

   Unity  and commitment  I8, I2, I19, 

I20 

   Pers onal obligation to seek just ice  I10, I2, I3, I9 

 Part icipation  Pluralis m Freedom I8, I7, I11, 

I18 

   Divers ity I7, I9, I3, I17 

   Pers onal p rivacy I1, I20, I1 

   Pers onal rights I6, I7, I5, I7 

   In ternational righ ts  I8, I7, I11 



Volume 2, Issue 4 

 9 

Strategies — Managerial s trategy Managers’ s upport fo r implementing  

cit izens hip education 

I6, I8, I10, 

I17, I4 

   A llocat ing the necessary budget to 

implement  the p rogram 

I10, I8, I1, 

I3, I4 

   Prov is ion  o f educational facilit ies by 

managers 

I3, I1, I5, I2, 

I16 

   Securing consensus among managers and 

key  ind iv iduals 

I2, I6, I10, I2 

   Managers’ reso lve to  deliver citizensh ip 

education 

I6, I9, I3, I5 

 — Organ izat ional 

facto rs 

A t tention to decentralization in  decision-

making  about t rain ings  

I2, I1, I10, I7 

   Reducing fo rmalizat ion in  the 

municipality 

I4, I2, I8, 

I15, I9 

   Reducing job complexity when provid ing 

need -based t rain ings 

I8, I2, I19, I1 

   A t tending to employees’ and managers’  

performance in  educat ional p rograms  

I2, I3, I9 

 — Ind iv idual factors  Ind iv iduals’ en thusiasm for learn ing  I8, I7, I11, 

I18 

   Trainers’ en thusiasm for s t ructu red 

cit izens hip education 

I7, I3, I9, I3, 

I17 

   Ind iv iduals’ at ten tion to  their own 

educational needs 

I1, I9, I1 

   Employees ’ articulat ion o f educational 

needs 

I6, I7, I5, I1 

   Creat ing  mot ivation toward education I8, I7, I11, 

I18 

   Effort  to  implement  effect ive t raining  I7, I3, I9, I17 

   St reng thening the learning cu lture in  the 

municipal community 

I6, I7, I5, I7 

 — Educat ional factors  Ins t ructors’ familiarity  with  work 

env ironments and the necessity o f 

cit izens hip education 

I10, I3, I18, 

I2 

   Enhancing inst ructors’ s kills  I7, I5, I1, I7 

   Skill in  delivering in tended content I11, I3, I2, I9 

   Knowledge of instruct ional aids  I7, I5, I1, I7 

   Prov id ing technological in frast ructure fo r 

h igh -quality delivery  

I6, I8, I10, 

I17, I4 

   A t tention to instructional design  by 

educational managers  

I10, I8, I1, 

I3, I4 

   A lign ing learning environments with  

s ocial and  occupational contexts  

I3, I1, I5, I2, 

I16 

   Emphas is  on app licability o f cit izensh ip 

education 

I2, I6, I10, I2 

   A t tention to mot ivational components in  

curricu lum-related t rainings 

I6, I9, I3, I5 

   A t tention to educat ional in teract ion I2, I1, I10, I7 

Facilitators — Educat ional factors  Availab ility o f educational facilit ies  I4, I2, I8, 

I15, I9 

   Having  an  educational budget  for the 

p rogram 

I8, I2, I19, I1 

   Support fo r citizenship  t rainings  I10, I3, I2, I9 

   A t tention to in -service learning in  

o rgan izations 

I8, I7, I11, 

I18 

   Support from municipal managers  I7, I3, I9, I1, 

I5 

   A llocat ion o f technological educational 

facilit ies  to cit izenship t rainings  

I1, I9, I1 

 — Organ izat ional 

facto rs 

Reducing centralizat ion in  o rganizat ions  I6, I7, I5, I1 

   Organ izat ional demand for educat ional 

creden tials 

I8, I7, I11, 

I18 

   A t tention to knowledge sharing with in 

the municipality 

I7, I3, I9, I3, 

I17 
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   A t tention to knowledge produced in  the 

o rgan ization  

I6, I7, I5, I7 

 — Att itudinal factors  Organ izat ional s ense o f need fo r g rowth I10, I3, I18, 

I2 

   Ind iv iduals’ commitment  and 

accountab ility toward learning 

I7, I5, I1, I7 

   Diagnosing learning challenges in  the 

community  

I11, I3, I2, I9 

   Prov id ing rational responses regard ing 

learn ing  and it s environment 

I7, I5, I1, I7 

 — Ind iv idual factors  Greater perceived  need  fo r cit izenship  

g rowth  

I6, I8, I10, 

I17, I4 

   Promot ion  of a learning cu lture  I10, I8, I1, 

I3, I4 

   Ind iv iduals’ mot ivation to know I3, I1, I5, I2, 

I16 

   Ind iv iduals’ willingness to  participate I2, I6, I10, I2 

Barriers  — Educat ional barriers  Lack of p rofessional inst ructors  I6, I19, I3, I5 

   Lack of creat iv ity in  delivering t rain ings  I2, I1, I10, I7 

   Ins ufficient at tention to  individuals’ 

needs 

I4, I2, I8, 

I15, I9 

   Train ings not being job-oriented I8, I2, I19, I1 

   Lack of at ten tion  to a knowledge -

creat ion-based curriculum 

I10, I2, I3, I9 

 — Managerial barriers  Ins ufficient at tention and support by 

managers fo r a new curriculum 

I8, I7, I11, 

I18 

   Failu re to  allocate adequate budget I7, I9, I3, I17 

   Lack of at ten tion  to technolog ical 

educational tools  

I1, I9, I1 

   Neglect  o f social and economic 

development in  t raining design 

I6, I7, I5, I7 

   Lack of at ten tion  to p rogress and s ocial 

development 

I8, I7, I11 

 — Ind iv idual barriers  Lack of at ten tion  to the value -orientation 

o f t rain ings 

I7, I3, I9, I3, 

I17 

   Ins ensitiv ity to  t raining quality I6, I5, I7 

   Abs ence o f crit ical review of the 

d imens ions and values o f t rain ings 

I10, I2, I18, 

I2 

 

Question 4: How are the indicators of citizenship education in smart cities prioritized and weighted? 

Question 5: What model can be proposed for citizenship education in smart cities? 

To answer the above questions, confirmatory factor analysis (CFA) was used. 

Before conducting factor analysis, given that the measurement scale was interval and the data distribution was normal, 

appropriate parametric tests (Pearson correlation) were applied.  

Table 2. Correlations among Factors 

Category Subcategory Stat is tic Cons t ituent factors  

In fluencing factors  Support Correlat ion 0.562**  

  Sig . 0.000 

 Technology  Correlat ion 0.525**  

  Sig . 0.000 

Outcomes Literacy  growth Correlat ion 0.526**  

  Sig . 0.000 

 Part icipation  Correlat ion 0.479**  

  Sig . 0.000 

 

As shown in Table 2, the symbol ** indicates that the correlations among the study variables are significant at the 0.01 leve l, 

meaning there is a direct relationship between the variables. 
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The model of influencing factors is measured by 18 items. Standardized parameter estimates show that all indicators are 

statistically significant and have high factor loadings. The fit indices indicate a satisfactory model fit. In addition, factor 

loadings were used to prioritize indicators, and the mean of factor loadings was used to prioritize components and dimensions. 

Table 3. Approved Items for Influencing Factors 

Dimens ion  Prio rity Component  Code Prio rity Item 
label 

Factor 
load ing 

t -
value  

Item 
s tatus 

Prio rity 

Support 2 Managerial s upport G_Modiran 3 G1 0.78 17.60 Approved 3 

     G2 0.85 19.82 Approved 1 

     G3 0.78 17.73 Approved 2 

  Legal s upport G_Ganuni 2 G4 0.83 19.33 Approved 2 

     G5 0.85 20.06 Approved 1 

     G6 0.82 19.11 Approved 3 

  Smart  s ocial 
ins t itutions 

G_Nahad  1 G7 0.77 17.43 Approved 3 

     G8 0.85 20.38 Approved 2 

     G9 0.88 21.33 Approved 1 

In format ion 
technology 

1 Availab ility G_Das t ras 2 G10 0.88 21.59 Approved 1 

     G11 0.85 20.35 Approved 3 

     G12 0.88 21.46 Approved 2 

  Up-to -dateness G_Beruz 3 G13 0.84 19.93 Approved 2 

     G14 0.83 19.68 Approved 3 

     G15 0.84 20.15 Approved 1 

  Eas e o f us e G_Sohulat  1 G16 0.89 21.87 Approved 2 

     G17 0.90 22.10 Approved 1 

     G18 0.83 19.44 Approved 3 
 

All items had t-values greater than 1.96; therefore, none of the items were removed from the model. Moreover, the factor 

loading indicates each indicator’s contribution to measuring its respective variable: indicators with higher loadings contribute 

more, while those with smaller coefficients contribute less to measuring the construct. The chi-square/df for the current model 

is 2.44, and RMSEA = 0.064. 

The outcomes model is measured by 22 items. Standardized parameter estimates show that all indicators are statistically 

significant with high factor loadings. The fit indices indicate a satisfactory model fit. 

Table 4. Approved Items for Outcomes 

Dimens ion  Prio rity Component  Code Prio rity Item 
label 

Factor 
load ing 

t -
value  

Item 
s tatus 

Prio rity 

Literacy  
growth  

1 Po lit ical literacy P_Siyasi 3 P1 0.82 19.08 Approved 2 

     P2 0.82 18.98 Approved 3 

     P3 0.88 21.25 Approved 1 

  Civ ic literacy  P_Madani 1 P4 0.85 20.29 Approved 3 

     P5 0.87 20.93 Approved 2 

     P6 0.92 23.10 Approved 1 

  Cit izens h ip literacy P_Shahrvandi 2 P7 0.84 20.10 Approved 3 

     P8 0.88 21.34 Approved 2 

     P9 0.89 21.97 Approved 1 

Part icipation  2 Social part icipation P_Mosharekat 2 P10 0.88 21.38 Approved 2 

     P11 0.89 21.88 Approved 1 

     P12 0.74 16.59 Approved 3 

  Community  
cohesion 

P_Etehad 3 P13 0.83 19.69 Approved 1 

     P14 0.73 16.25 Approved 5 

     P15 0.79 18.17 Approved 4 

     P16 0.81 18.73 Approved 3 

     P17 0.81 18.79 Approved 2 

  Plu ralis m P_Takasor 1 P18 0.86 20.56 Approved 2 

     P19 0.85 20.53 Approved 3 

     P20 0.87 21.21 Approved 1 

     P21 0.84 19.95 Approved 4 

     P22 0.77 17.51 Approved 5 
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All items had t-values greater than 1.96; therefore, none of the items were removed from the model. Moreover, the factor 

loading indicates each indicator’s contribution to measuring its respective variable: indicators with higher loadings contribute 

more, while those with smaller coefficients contribute less to measuring the construct. The chi-square/df for the current model 

is 2.41, and RMSEA = 0.063. To address the research questions, a confirmatory structural equation model (SEM) was used. 

After specifying the structure, adding model constraints, and selecting the maximum likelihood estimation method, the model 

was executed and the path diagram with fit was obtained. 

 

Figure 1. Main model with standardized coefficients 

 

Figure 2. Main model with coefficient significance 
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As shown in the figures above, all parameter values related to the model—together with factor loadings and path 

coefficients—are presented. Given the standardized coefficients and the t-values depicted (t-values greater than 2.58), it can be 

inferred that direct relationships exist among the factors. As indicated by the chi-square and RMSEA indices, the model 

provides a better fit to the data. The model outputs are summarized in Table 5. 

Table 5. Selected Key Fit Indices for the Specified Model 

Clas s  o f index Index name Abbrev. Value Accep table fit  

Abs olu te fit  Covered  area (chi-square) — 460.01 — 

 Goodness o f Fit  Index GFI 0.99 > 0.90 

Comparat ive fit  Adjusted Goodness o f Fit  Index AGFI 0.96 > 0.90 

 Comparat ive Fit  Index CFI 0.98 > 0.90 

Pars imonious fit  Root  Mean Square Error o f Approximat ion RMSEA  0.063 < 0.10 

 

As can be seen, the model’s fit indices are in a desirable range. 

Table 6 presents the path coefficients along with their significance values. As observed, all paths are accepted. 

Table 6. Path Coefficients, t-values, and Decisions 

Path  Coefficien t t -value Status 

Support → Constituent factors  0.48 7.08 Approved 

In format ion technology → Constituent  facto rs  0.59 9.16 Approved 

Cons t ituent factors → Literacy growth 0.61 9.52 Approved 

Cons t ituent factors → Part icipation  0.51 8.94 Approved 
 

Finally, based on the indicators and components identified from documentary evidence and expert interviews, and the 

analysis of quantitative data, the study’s conceptual model—constructed using a grounded theory approach—is presented in 

Figure 3. 

 

Figure 3. Final research model derived from qualitative and quantitative phases  
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Question 6: How appropriate is the model from the perspective of experts and specialists? 

To evaluate the fit of the final model, a model assessment questionnaire was developed using a five-point Likert scale and 

distributed among 30 domain experts. The collected data were analyzed using a one-sample t-test, and the results are presented 

in Table 7. 

Table 7. Results of One-Sample t-Test to Determine the Degree of Model Fit for the Proposed Final Model  

(Expected mean = 3) 

No. Item Ques t ion Mean SD t  df Sig . 

1 Cons istency  W ere the concepts derived from the analyzed data? 3.68 1.251 9.45 29 0.000 

2 Comprehensib ility Are the concep ts ident ifiable and  systematically  in terrelated?  3.84 1.225 11.90 29 0.000 

3 — Are the categories well-fo rmulated?  3.66 1.338 8.62 29 0.000 

4 Generalizab ility  Has  the theory been exp lained to account fo r variations under d ifferent 

conditions? 

3.80 1.257 11.05 29 0.000 

5 — Have broader conditions that may  affect the phenomenon under study 

been  described? 

3.70 1.185 10.27 29 0.000 

6 Contro l Do  the theoretical find ings appear s ignificant? 3.64 0.885 12.64 29 0.000 

 

The results indicated that for consistency, the calculated t-value (9.45) was significant at the 0.01 level. Comparing the mean 

of this model component (3.68) with the expected mean (3) shows that the model’s consistency was validated by experts with 

99% confidence. 

For comprehensibility, the calculated t-value (11.82) was significant at the 0.01 level. Comparing the mean of this 

component (3.75) with the expected mean indicates that the comprehensibility of the model was confirmed by experts with 

99% confidence. Regarding the comprehensibility items, the t-values for both questions were significant at the 0.01 level, and 

the observed means for each were higher than the expected mean (3); therefore, experts considered comprehensibility as a valid 

dimension of the model. 

For generalizability, the calculated t-value (11.82) was significant at the 0.01 level. Comparing the mean of this component 

(3.75) with the expected mean indicates that the generalizability of the model was validated by experts with 99% confidence. 

For the two generalizability questions, the t-values were significant at the 0.01 level, and their observed means exceeded the 

expected mean (3); hence, experts considered generalizability to be a valid component of the model. 

For control, the calculated t-value (12.64) was significant at the 0.01 level. Comparing the mean of this component (3.64) 

with the expected mean demonstrates that the controllability of the model was validated by experts with 99% confidence. 

Regarding the control items, the t-values for both questions were significant at the 0.01 level, and their observed means were 

higher than the expected mean (3); therefore, experts regarded control as a valid aspect of the model. 

Discussion and Conclusion 

The findings of the present study provided valuable insights into the structural dimensions, influencing factors, and outcomes 

of citizenship education in smart cities. The results confirmed that citizenship education within a smart city framework 

comprises three fundamental dimensions—educational goals, educational content, and evaluation—which together form the 

core structure of an educational model responsive to the demands of digital urban life. Moreover, the study identified 

information technology and organizational support as major influencing factors, while literacy growth and citizen participation 

emerged as the principal outcomes of such education. The use of confirmatory factor analysis further validated that all indicators 

had statistically significant factor loadings, confirming the robustness and internal consistency of the proposed model. Thes e 

results collectively align with the conceptual foundation that citizenship education must integrate technological literacy, 

participatory competence, and ethical understanding in order to sustain the socio-technical ecosystems of smart cities (1, 8). 
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The identification of support and information technology as key determinants of effective citizenship education underscores 

the dual role of managerial commitment and digital infrastructure in facilitating civic learning. The strong path coefficients 

between these factors and the core structure of citizenship education indicate that the success of civic education initiatives in 

smart cities depends largely on institutional backing, resource allocation, and technological accessibility. These findings 

resonate with (4), who emphasized that civic education in urban management directly affects the quality of urban life and 

citizen participation. Similarly, (2) highlighted that digital applications within smart cities are most effective when supported 

by participatory governance structures and educational frameworks that empower citizens to engage with digital systems. The 

correlation between supportive governance and educational effectiveness also mirrors (12), who proposed that institutions play 

a decisive role in fostering citizenship competencies through structured educational programs in higher education systems. 

The role of information technology as an enabler of citizenship education further confirms that technological access and 

literacy are prerequisites for civic empowerment in smart cities. The study found that dimensions related to the availability, 

usability, and up-to-date nature of technology were all positively associated with learning outcomes. This result aligns with 

(11), who argued that the development of electronic city infrastructures is a necessary precondition for establishing intelligent  

governance systems. (3) also noted that smart city projects require not only the deployment of advanced digital systems but 

also ethical and educational frameworks to ensure responsible and inclusive participation. In this respect, the study’s findings 

highlight the need for equitable access to digital tools—a concern also raised by (8), who examined the implications of the 

digital divide for individuals with disabilities. These combined insights suggest that information technology acts both as a 

pedagogical medium and as a social equalizer, bridging gaps in access and enabling broader citizen participation in urban 

decision-making. 

A significant outcome of the study was the identification of citizenship literacy as a primary consequence of smart city 

education. This dimension encompassed civic, political, and social literacy—each reflecting an enhanced understanding of 

rights, responsibilities, and participatory norms. Such findings are consistent with the theoretical view that education is t he 

cornerstone of civic development. (15) demonstrated that structured citizenship education fosters civic identity and leadership 

within public schools, a principle that extends to the broader context of smart cities. Moreover, (9) emphasized that a culture 

of learning and identity formation is vital for empowering individuals to engage constructively within complex social 

environments. Together, these perspectives affirm that smart citizenship cannot be cultivated without educational mechanisms 

that foster critical thinking, digital ethics, and social accountability. 

The second major outcome—citizen participation—further validates the theoretical assumption that knowledge and 

empowerment lead to action. The study revealed that educational interventions significantly increased civic engagement and 

collaborative behaviors within municipal settings. This aligns with the findings of (18), who reported that the success of smart 

cities depends primarily on active citizen participation rather than technological sophistication alone. Likewise, (2) found that 

digital participation tools, when coupled with educational programs, enhanced transparency and trust in local governance. The  

present study corroborates these findings by empirically confirming that education serves as the mediating mechanism between 

technological access and participatory behavior. Furthermore, the growth of citizen participation in the Iranian municipal 

context echoes the broader theoretical model proposed by (1), which views citizen engagement as a core performance indicator 

of smart city maturity. 

The structural relationships revealed in the model also underscore the interplay between citizenship education, managerial 

strategies, and organizational learning. The model suggests that effective implementation of citizenship education depends on 

managerial flexibility, participatory leadership, and cross-departmental collaboration. These findings resonate with (10), who 

emphasized that quality management in education requires leadership commitment and systematic evaluation. In a similar vein, 
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(16) proposed that organizations facing complex environments must create structured complexity through adaptive systems—

an idea mirrored in how municipalities manage multi-level educational initiatives. By integrating such managerial strategies 

into citizenship education, smart cities can create feedback-driven systems where learning outcomes inform policy and 

governance practices. 

In terms of pedagogical design, the model validated education goals, content, and evaluation as the core structural 

components of citizenship education in smart cities. The importance of defining educational goals that align with civic and 

technological competencies supports earlier frameworks suggested by (13), who identified the misalignment between 

curriculum objectives and social citizenship education as a barrier to effective learning. Similarly, (14) highlighted that 

teachers’ understanding of diversity and context significantly influences the implementation of inclusive citizenship education. 

The inclusion of flexible and technology-integrated content, as found in this study, echoes (7), who argued that digital 

citizenship requires continuous curriculum adaptation to reflect the evolving realities of online engagement and ethical digi tal 

behavior. The study’s findings suggest that smart city education programs should focus on adaptability, interdisciplinarity, and 

inclusivity to prepare citizens for the fluid digital-urban environment. 

The evaluation dimension in the model further demonstrates that continuous assessment, self -reflection, and feedback 

mechanisms are essential for maintaining the effectiveness of citizenship education. The study’s use of confirmatory factor 

analysis to validate evaluative indicators mirrors the systemic approach advocated by (17), who linked psychological 

empowerment and organizational citizenship behavior to continuous feedback and learning environments. Evaluation in smart 

city education should not only measure cognitive outcomes but also assess civic engagement, ethical awareness, and 

participatory performance. This approach aligns with (10), who stressed the role of data-driven evaluation in human resource 

development and quality management. 

The role of organizational and managerial support as a facilitating condition was particularly prominent. The study 

confirmed that municipal support in the form of funding, training, and policy reinforcement is indispensable for embedding 

citizenship education into the governance system. This finding echoes (12), who argued that higher education and governance 

institutions must collaborate to promote professional citizenship. Furthermore, the positive relationship between support 

structures and educational outcomes supports (5), who identified managerial inertia and lack of educational prioritization as 

major barriers in Tehran’s urban management programs. These parallels affirm that structural support is not merely a contextual 

factor but a core determinant of educational success within complex urban systems. 

Additionally, the findings highlighted the moderating effect of technological innovation on educational outcomes. The path 

analysis revealed that technological innovation amplifies the impact of educational content and goals by enhancing engagement 

and accessibility. This observation is consistent with (19), who proposed a data-driven strategic model for cultivating smart 

citizens through technological empowerment and analytics. (20) also demonstrated how mobile technologies influence citizens’ 

perceptions of urban environments, underscoring the significance of mobile learning platforms and digital interfaces in 

promoting civic education. These convergent findings suggest that smart citizenship education must integrate adaptive 

technologies that facilitate experiential learning and real-time participation in governance processes. 

The results also revealed that facilitators—including educational, organizational, individual, and attitudinal factors—

enhance the effectiveness of citizenship education programs. This reinforces the notion that learning in smart cities is a multi-

level process influenced by personal motivation, institutional support, and societal values. (9) and (10) both highlight the 

centrality of cultivating learning cultures where personal development and civic responsibility are interlinked. The presence  of 

these facilitators suggests that citizenship education must be framed as a lifelong process rather than a time-bound intervention. 

Conversely, the study identified barriers such as insufficient professional training, limited innovation in teaching methods, and 
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inadequate managerial attention—all of which constrain the scalability and impact of citizenship education. These findings are 

consistent with (13) and (5), who identified similar structural and pedagogical shortcomings in Iran’s educational and municipal 

systems. 

Overall, the results of this study substantiate the theoretical proposition that citizenship education serves as a mediating 

mechanism between technological infrastructure and participatory governance in smart cities. The integration of educational 

design with digital technology creates a synergistic framework for sustainable urban development. This conclusion supports 

the arguments advanced by (2) and (18), who demonstrated that participatory governance in smart cities is achievable only 

through the cultivation of informed, digitally literate citizens. The present study thus contributes to the growing body of 

knowledge advocating for education as a central pillar of smart city governance and civic innovation. 

Despite its methodological rigor, this study faces several limitations that must be acknowledged. The research was conducted 

within the context of selected Iranian municipalities, which may limit the generalizability of the findings to other regions with 

different governance structures, cultural contexts, and technological infrastructures. Additionally, while the mixed-method 

design provided a comprehensive perspective, qualitative insights were based on a limited number of expert interviews, 

potentially constraining the diversity of viewpoints. The quantitative phase, although statistically robust, relied on self -reported 

data from municipal employees, which may have been influenced by social desirability or organizational loyalty biases. 

Furthermore, the cross-sectional nature of the study precludes causal inference; longitudinal research would be needed to 

confirm how citizenship education initiatives evolve over time and affect civic behaviors in smart cities. 

Future research should extend this study by employing longitudinal and cross-national designs to examine how cultural, 

political, and technological variations influence the implementation and outcomes of citizenship education in smart cities. 

Comparative studies across different urban contexts could help identify universal versus context-specific components of the 

model. Future scholars may also explore the role of artificial intelligence and data analytics in personalizing civic education 

and promoting participatory governance. Moreover, examining the effects of digital literacy programs on marginalized 

populations, such as individuals with disabilities or low-income residents, would contribute to the inclusivity agenda of smart 

urbanism. Integrating behavioral and psychological metrics could further deepen the understanding of how education shapes 

civic attitudes and engagement patterns in data-driven societies. 

For practitioners, the findings underscore the necessity of integrating educational planning into smart city strategies. 

Municipalities should prioritize the establishment of digital learning platforms, continuous civic education programs, and 

participatory workshops to foster informed citizenship. Investment in technological infrastructure must be paralleled by 

capacity-building initiatives that enhance citizens’ digital competencies. Educational policymakers should collaborate with 

technology developers to design accessible and engaging learning environments that promote social responsibility and ethical 

awareness. Finally, public administrators should institutionalize evaluation mechanisms to ensure that citizenship education 

programs remain adaptive, equitable, and aligned with the evolving dynamics of urban governance in the digital era. 
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