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Abstract  

Introduction: Assessing Teacher Digital Competence (TDC) in Early Childhood Education (ECE) is 
essential for developmentally appropriate digital integration. TDC refers specifically to the 
pedagogical and professional application of digital technologies in educational settings, distinct from 
general digital literacy or broader digital competence. However, the methodological quality—defined 
as the rigor, transparency, and coherence of study design and reporting—and psychometric 
transparency—understood as the explicit reporting of validity and reliability evidence—of TDC 
assessment in ECE remain unclear. Objective: This typology was developed to support a structured 
comparison of reporting transparency among studies evaluating TDC in ECE. Materials and methods:  
Following PRISMA 2020 guidelines, this systematic review synthesized empirical studies published 
between 2006 and 2024 and indexed in Scopus, Web of Science, ERIC, and Education Database. 
Inclusion criteria focused on TDC assessment in ECE. Data extraction covered conceptual frameworks, 
instruments, psychometric reporting, and evaluator profiles. Heterogeneity was analyzed across 
theoretical frameworks, construct operationalization, and validation reporting. Results: Eighteen 
studies met the inclusion criteria. Findings reveal a predominance of quantitative self-assessment 
questionnaires (77.8%) and substantial heterogeneity in conceptual anchoring and validation 
practices. While frameworks such as TPACK were frequently used, 22.2% of studies did not report an 
explicit conceptual framework, and 27.8% did not report specific reliability or validity evidence for 
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the instruments used. This absence primarily reflects limitations in reporting transparency rather 
than intrinsic study quality. Operational competences and attitudes dominated the literature, 
whereas digital safety, collaboration, and assessment practices were underrepresented. The field 
would benefit from clearer methodological standards and more consistent reporting of 
measurement properties to enhance comparability and evidence-based decision-making. 
Conclusions: Strengthening psychometric transparency and diversifying evaluation profiles may 
support more robust TDC assessment and more equitable digital integration in ECE. 

Keywords: assessment; digital competence; teacher digital competence; early childhood education; 
systematic review. 

 

Resumen  

Introducción: la evaluación de la Competencia Digital Docente (CDD) en Educación Infantil (EI) es 
fundamental para una integración digital pedagógicamente adecuada y sensible al desarrollo infantil. 
La CDD se refiere específicamente a la aplicación profesional y pedagógica de las tecnologías digitales 
en contextos educativos, diferenciándose de la alfabetización digital y de la competencia digital 
general. Sin embargo, la calidad metodológica —definida como el rigor, la transparencia y la 
coherencia del diseño y reporte de los estudios— y la transparencia psicométrica —entendida como 
la explicitación de evidencias de validez y fiabilidad— de su evaluación en EI siguen siendo poco claras. 
Objetivo: esta tipología se desarrolló con el fin de respaldar una comparación estructurada de la 
transparencia en la presentación de informes entre estudios que evalúan la CDD en EI. Materiales y 
métodos: siguiendo las directrices PRISMA 2020, esta revisión sistemática sintetizó estudios 
empíricos publicados entre 2006 y 2024 e indexados en Scopus, Web of Science, ERIC y Education 
Database. Los criterios de inclusión se centraron en la evaluación de la CDD en EI. La extracción de 
datos consideró marcos conceptuales, instrumentos, reporte psicométrico y perfiles evaluadores. La 
heterogeneidad se analizó según marcos teóricos, operacionalización del constructo y reporte de 
evidencias de validación. Resultados: dieciocho estudios cumplieron los criterios de inclusión. Los 
hallazgos mostraron una predominancia de cuestionarios cuantitativos de autoinforme (77,8%) y una 
heterogeneidad sustancial en el anclaje conceptual y las prácticas de validación. Aunque marcos 
como TPACK fueron utilizados con frecuencia, el 22,2% de los estudios no reportó un marco 
conceptual explícito y el 27,8% no reportó evidencias específicas de fiabilidad o validez de los 
instrumentos utilizados. Esta ausencia refleja principalmente limitaciones en la transparencia del 
reporte, más que una baja calidad intrínseca de los estudios. Predominaron las competencias 
operativas y actitudinales, mientras que la seguridad digital, la colaboración y las prácticas de 
evaluación estuvieron subrepresentadas. El campo se beneficiaría de estándares metodológicos más 
claros y de un reporte más consistente de las propiedades de medición para mejorar la 
comparabilidad y la toma de decisiones basada en evidencia. Conclusiones: fortalecer la 
transparencia psicométrica y diversificar los perfiles evaluadores podría contribuir a una evaluación 
más robusta de la CDD y a una integración digital más equitativa en la EI. 
 
Palabras clave: evaluación; competencia digital; competencia digital docente; educación infantil; revisión 
sistemática 
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Introduction 

In today’s digital landscape, Information and Communication Technologies (ICT) are transforming 

teaching and learning processes. Early Childhood Education (ECE), as a critical stage in the 

development of cognitive, communicative, and socioemotional skills, has not been exempt from this 

transformation (Díaz et al., 2021). Recent studies indicate that the integration of digital technologies 

in ECE can open opportunities to enhance educational quality by fostering inclusion (Vega et al., 2021) 

and strengthening children’s problem-solving skills through the pedagogical use of digital tools 

(Pöntinen & Räty-Záborszky, 2020).   

This phenomenon has generated growing interest in educational and research communities regarding 

the development of teachers ’digital competence (TDC), understood as a construct that guides 

educators in the relevant, appropriate, and equitable integration of ICT into professional practice. To 

ensure conceptual clarity, it is important to distinguish TDC from related constructs. Digital literacy 

generally refers to the foundational skills required to access, understand, and use digital tools, 

whereas digital competence encompasses a broader ability to apply digital technologies effectively 

across different life, learning, and work domains. Teacher Digital Competence (TDC), by contrast, 

refers specifically to the pedagogical, ethical, and professional use of digital technologies in 

educational settings (Cervera et al., 2016). In this sense, TDC is increasingly framed within broader 

agendas of educational quality, equity, and inclusion (UNESCO, 2016).   

However, as research on TDC in ECE expands, the field faces significant challenges regarding how this 

competence is assessed. The current landscape is characterized by marked heterogeneity, which can 

be understood across three main dimensions: (1) diversity in the theoretical frameworks used to 

define TDC, (2) differences in how the construct is operationalized across instruments and studies, 

and (3) the absence of common criteria for reporting validation evidence. To address this issue 

systematically, this review relies on two core concepts: methodological quality, defined here as the 

degree of rigor, transparency, and coherence in the design and reporting of primary studies; and 

psychometric transparency, understood as the level of explicit reporting of validity and reliability 

evidence for the assessment instruments used. 

Evaluation of TDC 

TDC is defined as the set of knowledge, skills, and attitudes required for the effective use of ICT in 

teaching (Cervera et al., 2016). It has become a key indicator of teacher preparedness in an 

increasingly digitized educational context. In ECE, this challenge has specific characteristics that 

distinguish it from other educational levels. While in higher grades digital technologies may be used 

more frequently for content delivery, information processing, or independent learning tasks, in ECE 

their integration must be sensitive to young children’s cognitive, communicative, and socioemotional 

development. This requires pedagogical practices that consider play-based learning, adult mediation, 

age-appropriate interaction, and the need to preserve concrete, social, and embodied learning 

experiences (Kayode & Olaronke, 2014). In this context, TDC assessment plays a relevant role in 

identifying educators ’strengths and areas for improvement in the pedagogical use of digital 

technologies.   
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Standards or reference frameworks provide a shared basis for evaluating TDC. Widely recognized 

models include DigCompEdu (Redecker, 2017), TPACK (Mishra & Koehler, 2006), and UNESCO’s ICT-

CFT (UNESCO, 2018). These frameworks serve different analytical purposes. DigCompEdu provides a 

teacher-specific framework for understanding digital competence in professional, pedagogical, and 

learner-oriented practices. TPACK focuses on the interaction between technological, pedagogical, and 

content knowledge, offering a lens for examining how teachers integrate technology into instructional 

decision-making. ICT-CFT, in turn, provides a broader policy and professional development framework 

for ICT integration in education. In this systematic review, these frameworks are not treated only as 

theoretical background; they are used as analytical references to classify the dimensions of TDC that 

primary studies seek to measure and to identify which pedagogical and technological aspects are 

most frequently assessed in ECE settings.  

The use of assessment instruments enables the measurement of TDC development. Here, reliability 

and validity are essential to evaluate the accuracy, consistency, and interpretive usefulness of such 

instruments. According to Cohen et al. (2021), reliability refers to consistency across time and 

contexts, whereas validity concerns the extent to which an instrument measures what it intends to 

measure—in this case, TDC as applied to early childhood settings. Depending on the methodological 

approach, TDC can be assessed through self-evaluations by teachers, peer evaluations by colleagues 

or school leaders, or external assessments conducted by experts (García & García, 2022). Self-

evaluations are frequently used because they are scalable and relatively easy to administer; however, 

they should be interpreted with caution. As self-report instruments capture perceived competence, 

they may be affected by social desirability and by the gap between perceived and enacted 

pedagogical practice. This limitation is especially relevant when interpreting findings from primary 

studies that rely mainly on teachers ’self-assessments. 

Previous Systematic Reviews   

A recent systematic review by Su and Yang (2023) examined multiple aspects of TDC in ECE, including 

conceptual definitions, competence dimensions, influencing factors, and methodological limitations. 

Their synthesis highlights the growing importance of TDC in preschool contexts and calls for future 

research to better address sociocultural diversity, equity of access, and digital inclusion. However, 

while the review summarizes instruments used across studies, it does not provide a systematic 

analysis of how TDC is assessed in empirical research, particularly in terms of methodological quality 

understood as rigor and transparency in reporting, psychometric transparency regarding reliability 

and validity evidence, evaluator profiles, and the specific operationalization of conceptual 

frameworks.   

These limitations restrict the field’s ability to draw robust methodological conclusions and to inform 

evidence-based decisions in teacher education. In contrast, the present review focuses explicitly on 

the methodological features of TDC assessment studies. Specifically, it expands upon previous 

analyses by systematically extracting and examining dimensions that have received limited attention, 

such as the psychometric evidence reported, the profiles of the evaluators involved, the type of 

assessment instruments used, and the criteria related to methodological reporting and transparency. 
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By emphasizing empirical assessment practices and their reporting limitations, this review addresses 

a critical gap in the literature and aims to strengthen the foundation for future research, policy design, 

and targeted professional development in digital competence for early childhood educators.   

To explore these issues in depth, the review is guided by the following research questions (see Table 

1):   

Table 1. - Research Questions 

Research Areas Research Questions (RQ) 

Area 1  

General 

Characteristics 

RQ1. When and where have studies on TDC assessment in ECE been conducted? 

RQ2. What research approaches are most commonly employed in these studies? 

RQ3. What sample sizes and participant characteristics are reported across studies? 

Area 2  

Methodological 

Aspects 

RQ4. Which conceptual frameworks underpin the analysis of TDC in these studies? 

RQ5. Which specific digital competences are assessed in the reviewed studies? 

RQ6. What instruments are used, and what reliability and validity evidence is reported? 

RQ7. Who is responsible for evaluating teachers’ digital competence in these studies? 

 

Through this analysis, the aim is to provide a detailed overview of the advancements and challenges 

in research on the assessment of TDC in preschool education, as well as to offer recommendations 

for optimizing the professional development of early childhood educators in the current digital 

context. 

Materials and methods 

This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (PRISMA 2020; Page et al., 2021). The review protocol was not externally 
registered. However, an internal protocol was developed before the screening and extraction stages, 
following PRISMA 2020 recommendations. The protocol is available from the corresponding author 
upon reasonable request.  

Eligibility Criteria  

To ensure methodological transparency and replicability, explicit inclusion and exclusion criteria were 
established prior to the screening process (see Table 2). Studies were included if they directly 
addressed the research questions of this review, specifically by focusing on the assessment of TDC in 
ECE. Eligible samples comprised both in-service and pre-service early childhood teachers, provided 
that the study clearly identified the educational context and reported the instrument(s) used for 
evaluation. Only empirical studies were considered, regardless of language of publication, provided 
that they offered sufficient methodological detail to assess their relevance to the review and the 
transparency of their reporting.   

Several types of studies were excluded. First, publications prior to 2006 were omitted. This temporal 
threshold was selected because 2006 coincides with the publication of influential frameworks for 
technology integration in teaching, particularly the TPACK framework (Mishra & Koehler, 2006), which 
contributed to the conceptual foundations on which later approaches to teacher digital competence 
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assessment have been developed. Second, studies that lacked critical information about the sample, 
the evaluation instrument, or the educational context were excluded, as they did not allow for 
adequate appraisal or comparison. Third, research focusing primarily on educational levels other than 
early childhood education, such as primary, secondary, or higher education, was excluded. However, 
studies involving mixed samples from early childhood and other educational levels were retained 
when early childhood education teachers were explicitly represented in the sample and sufficient 
contextual or methodological information allowed their relevance to TDC assessment in ECE to be 
established. When findings were not fully disaggregated by educational level, this condition was 
considered during interpretation and is acknowledged as a limitation of the review. This criterion was 
applied to preserve the focus on ECE while avoiding the exclusion of studies in which early childhood 
teachers formed part of broader samples relevant to the review objective. Fourth, studies that 
examined general teaching competencies without an explicit link to digital competence were 
excluded, as were theoretical or reflective articles that did not present empirical evidence. Finally, 
studies investigating the impact of technology use in classrooms without explicitly evaluating TDC 
were also excluded, since the focus of this review was on competence assessment rather than 
technology adoption per se. 

Table 2. Study Selection Criteria 

Inclusion Criteria Exclusion Criteria 

Relevance to the research questions of this review Studies published before 2006 

Specificity of the sample, including in-service or pre-
service teachers 

Studies lacking information on the sample, 
evaluation instrument, and/or educational 
context 

Focus on early childhood education or explicit inclusion 
of ECE teachers in mixed educational-level samples  

Studies focused exclusively on educational levels 
other than early childhood education 

Clear identification of the assessed digital competence Studies analyzing teaching competencies 
unrelated to the digital domain 

Empirical studies published in any language Non-empirical studies (e.g., conceptual or 
reflective articles on TDC) 

— Studies analyzing the impact of technology use 
without evaluating TDC 

 

For screening and coding purposes, studies published in languages other than Spanish were 
translated using DeepL Translator. To minimize translation bias and support conceptual accuracy, 
translated instruments and key methodological descriptions were reviewed by a bilingual researcher 
fluent in both the source language and Spanish. Discrepancies in translation were resolved through 
discussion, and, when necessary, the original context was checked against the source document. This 
procedure was intended to preserve the meaning of operational definitions and psychometric 
terminology across languages. No restrictions were applied in terms of country, language, or research 
method.  

Search Strategy  

An advanced search was conducted in four academic databases widely recognized in the field of 
education: Scopus, Web of Science (WoS), ERIC (EBSCOhost), and Education Database (ProQuest). The 
search strategy was informed by previous reviews on TDC assessment and constructed using 
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commonly cited descriptors. Boolean operators “AND” and “OR” were applied to structure the 
queries, as shown in Table 3. 

Table 3. Search Strategy by Database 

Database Boolean Search String Search Field 

Scopus (digital competence OR digital literacy OR ICT use OR use of 
technology) AND (preschool teacher OR preschool education OR early 
childhood education) 

Title, abstract, 
keywords 

WoS (digital competence OR digital literacy OR ICT use OR use of 
technology) AND (preschool teacher OR preschool education OR early 
childhood education) 

Title, abstract 

ERIC (digital competence OR digital literacy OR ICT use OR use of 
technology) AND (preschool teacher OR preschool education OR early 
childhood education) 

Title, peer-
reviewed 

Education 
Database 

(digital competence OR digital literacy OR ICT use OR use of 
technology) AND (preschool teacher OR preschool education OR early 
childhood education) 

Title, peer-
reviewed 

Note: This table summarizes the Boolean search string and filters used in each database. Data compiled by the 
authors. 

Study Selection Process 

Study selection was conducted independently by two reviewers. First, titles and abstracts of all 
retrieved references were screened according to the inclusion and exclusion criteria. Full-text 
screening was then conducted to confirm eligibility. Discrepancies between reviewers were resolved 
through discussion and consensus. Percentage agreement was calculated to estimate consistency 
between reviewers, showing 86% agreement at the title and abstract screening stage and 91% 
agreement at the full-text screening stage. All retrieved records were imported into Mendeley 
Desktop 1.19.4 (Elsevier) for manual deduplication.  

Data Extraction  

A standardized data extraction spreadsheet was created using Google Sheets and accompanied by a 
detailed coding manual. The extraction process addressed two main areas:  

(1) General characteristics of the studies: publication year, country, research design, sample size, 
educational context, type of participants (pre-service or in-service teachers), and language of the 
original study.  

(2) Methodological aspects of TDC assessment: conceptual framework used, such as DigCompEdu, 
TPACK, ICT-CFT, or other frameworks; specific TDC dimensions assessed; type of assessment 
instrument, such as self-report, peer evaluation, or external assessment; psychometric evidence 
reported, including reliability coefficients, validity evidence, and factor structure when available; 
evaluator profiles; and methodological transparency indicators, which were classified according to a 
typology developed for this review (see the Quality Assessment section below for detailed criteria).  
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Protocol and Extraction Procedure  

Prior to the screening process, a structured review protocol was developed to guide the identification, 
selection, and extraction of studies. The protocol specified the research questions, inclusion and 
exclusion criteria, database selection, search strategy, and data extraction categories. A standardized 
extraction sheet was created to ensure consistency in coding methodological features, conceptual 
frameworks, instruments used, psychometric reporting, and evaluator profiles. The protocol was 
internally reviewed by the research team before implementation to enhance transparency and 
replicability. It was not registered in an external database such as PROSPERO. The full protocol is 
available from the corresponding author upon reasonable request.  

Quality Assessment  

Because the primary objective of this review was to analyse how TDC is assessed, rather than to 
estimate intervention effects, we applied a quality appraisal approach centred on measurement and 
reporting transparency. Risk-of-bias tools designed for intervention-effect studies were not 
considered suitable, as the included articles primarily examined assessment instruments and 
methodological reporting practices rather than causal outcomes.  

The appraisal considered four dimensions relevant to methodological and psychometric reporting 
transparency: (1) alignment between the study objectives and methodological design; (2) clarity and 
completeness in the description of the assessment instrument, including dimensions and operational 
definitions; (3) reporting of psychometric evidence, such as reliability, validity evidence, and factor 
structure when available; and (4) clarity of the publication and review status of the study.   

For the comparative synthesis presented in Table 4, these dimensions were operationalized through 
two core reporting criteria that could be consistently identified across all included studies: the 
presence of an explicit conceptual framework or standard, and the reporting of psychometric 
evidence for the assessment instrument. Based on these two criteria, each study was classified into 
a four-category typology (A–D) reflecting levels of methodological and psychometric reporting 
transparency:  

Category A (higher reporting transparency): Studies that reported both an explicit conceptual 
framework or standard and psychometric evidence for the assessment instrument.   

Category B (conceptual framework reported only): Studies that reported an explicit conceptual 
framework or standard but did not report psychometric evidence for the assessment instrument.   

Category C (psychometric evidence reported only): Studies that reported psychometric evidence for 
the assessment instrument but did not report an explicit conceptual framework or standard.   

Category D (lower reporting transparency): Studies that reported neither an explicit conceptual 
framework or standard nor psychometric evidence for the assessment instrument.   

This typology was developed for the purposes of this review to support a structured comparison of 
reporting transparency across studies assessing TDC in ECE. No numerical weighting was assigned to 
the criteria. Rather, the classification was based on the presence or absence of two consistently 
observable reporting elements. Therefore, the typology should not be interpreted as a direct measure 
of the intrinsic methodological quality of the primary studies, but as an indicator of how transparently 
they reported their conceptual and psychometric basis. 



Sophia  

Recibido: 18/02/2026 Aceptado: 26/07/2026 Publicado: 05/08/2026. 

DOI: https://doi.org/10.18634/sophiaj.22v.1i.1586 
Volumen 22, número 1, 2026, p: e1586 

ISSN 2346-0806                                                                                                                                                

 

 e1586 

 

Results 

The study selection process is illustrated in Figure 1, following the PRISMA 2020 flow diagram. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1. PRISMA 2020 Flow Diagram of the Systematic Review Process 

Note: This figure illustrates the systematic review process. The search was performed on 23 June 2025. Studies 

involving pre-service teachers were included when they addressed the digital competence of future early childhood 

educators. Data compiled by the authors. 

The search and screening procedures yielded a total of 119 records: 35 from Scopus, 24 from Web of 

Science, 24 from Education Database, and 36 from ERIC. After the manual removal of 26 duplicate 

entries using the reference management software, 93 unique records were retained. These records 

were screened and sought for retrieval, with no records excluded at these stages. The 93 reports were 

then assessed for eligibility, and 75 were excluded because they did not meet the inclusion criteria. 

The main reasons for exclusion were technology use impact studies (n = 49), non-empirical studies (n 

= 16), studies of non-digital competences (n = 5), and instrument development studies not directly 
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aligned with the review focus (n = 5). The remaining 18 studies met the eligibility criteria and were 

included in the final analysis. 

General Characteristics of the Reviewed Studies 

This section presents the findings related to Research Area 1, which includes RQ1, RQ2, and RQ3 and 

addresses the temporal, geographical, and methodological characteristics of the studies included in 

the review. 

The temporal distribution of publications on the assessment of TDC in ECE is depicted in Figure 2. 

 
 

Figure 2. Temporal Distribution of Reviewed Studies 

Note: Number of publications on the assessment of TDC in ECE published per year between 2006 and 2024. 

Years without publications are displayed to preserve the chronological scale. Data compiled by the authors. 
 

The review covers studies published between 2006 and 2024. Publications were limited before 2019, 

followed by a higher concentration of studies from 2019 onward. The largest number of publications 

was observed in 2022 (n = 5). Across the full period, the average annual output remained low, 

indicating that the assessment of TDC in ECE is still a relatively small research area. The mode 

corresponds to 2022, and the median publication year is 2021. These data show a recent 

concentration of empirical work without implying a causal explanation for the increase. 

The geographical distribution of the reviewed studies is shown in Figure 3. 
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Figure 3. Geographical Distribution of Reviewed Studies 

Note: The data show the geographical distribution of the reviewed studies by country. Data compiled by the 
authors. 

A notable concentration of studies was found in Spain (22.2%, n = 4) and Turkey (22.2%, n = 4), 
followed by China and Russia (11.1%, n = 2 each). Belgium, Malaysia, Croatia, Sweden, Taiwan, and 
the United States each accounted for 5.6% of the reviewed studies (n = 1 per country). This 
distribution indicates an uneven geographical representation of research on TDC assessment in ECE. 
No studies from Africa, Latin America, or Oceania were identified in the final sample, which points to 
a geographical gap in the reviewed literature rather than to a direct explanation of its causes.  

In terms of methodological approach, most studies employed quantitative methods (77.8%, n = 14), 
while qualitative (16.7%, n = 3) and mixed-methods approaches (5.6%, n = 1) were less frequent. This 
distribution shows a predominance of quantitative designs in the reviewed literature, particularly in 
studies using standardized instruments to assess dimensions of TDC. 

The distribution of participants in the reviewed studies is illustrated in Figure 4. 
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Figure 4. Distribution of Participants by Country 

Note: Number of participants per country across the reviewed studies. Data compiled by the authors. 

The total number of participants across all reviewed studies was 12,467. Spain accounted for the 

largest number of participants (n = 9,254), followed by Turkey (n = 1,352), Russia (n = 418), Taiwan (n 

= 416), China (n = 331), Belgium (n = 232), the United States (n = 226), Croatia (n = 190), Sweden (n = 

25), and Malaysia (n = 23). This distribution shows a strong concentration of participants in a small 

number of countries, particularly Spain and Turkey.  

Most samples were composed of preschool teachers or pre-service early childhood teachers. 

However, several studies included mixed or insufficiently disaggregated samples. For example, the 

study from the United States included preschool and primary teachers without separate reporting by 

educational level. Some pre-service teacher samples also included participants linked to primary 

education or did not report the exact number corresponding exclusively to ECE. These cases were 

retained because they included early childhood teachers or early childhood teacher education within 

their samples; however, this limitation was considered when interpreting findings specific to ECE.  

Methodological Aspects of the Reviewed Studies 

This section presents the findings related to Research Area 2, which includes RQ4, RQ5, RQ6, and RQ7 

and focuses on the conceptual frameworks, assessment instruments, psychometric reporting, and 

evaluator profiles used in TDC assessment studies.  

The methodological features of the reviewed studies, including the conceptual frameworks 

employed, the digital competences assessed, the instruments used, and the evaluator profiles, are 

summarized in Table 4. 
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Table 4. Typology of Studies by Conceptual Framework and Psychometric Reporting Transparency 

Type Standard or framework Psychometric evidence Study 

Type A:  
Higher reporting 
transparency 

TPACK 
TPACK-Deep 
Digital Literacy Skills Scale 
Online Reading 
Comprehension Strategies 
Attitudes Toward 
Technology Scale 

Cronbach's Alpha 
Pilot test 

Altun (2019) 

Krumsvik (2014) 
UTAUT 

Cronbach's Alpha 
Expert judgment 
Pilot test 

Casillas et al. 
(2019) 

Attitude scale (Gömleksiz, 
2004) 

Cronbach's Alpha Kabadayi (2006) 

García and De Roock (2021) Reflective indicators 
Partial Least Squares 
Internal consistency 
Resampling 
Cronbach's Alpha 
Composite reliability 
Average Variance 
Extracted 

Lo et al. (2024) 

Cabero et al. (2016) Second-order 
confirmatory model 
Bootstrapping 

Medina et al. 
(2021) 

Digital Literacy Scale 
Teaching Readiness Scale 

Cronbach's Alpha 
Kaiser-Meyer-Olkin 
Bartlett's test of 
sphericity 

Öngören (2021) 

ICT Use in ECE Scale Cronbach's Alpha 
Kaiser-Meyer-Olkin 
Measure Bartlett's Test 
Expert judgment 

Öngören (2022) 

TPACK 
Computer Technology 
Survey 

Factor analysis 
Expert judgment 
Pilot test 

Prishker et al. 
(2024) 

DigCompEdu Cronbach's Alpha 
McDonald's Omega 

Romero et al. 
(2024) 

TPACK Cronbach's Alpha 
Exploratory factor 
analysis 
Kaiser-Meyer-Olkin 
Measure 
Bartlett's Test of 
Sphericity 

Sušić and Palić 
(2022) 

Aymaletdinov et al. (2019) Undeclared Anisimova (2020) 
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Type B:  Conceptual 
framework reported only 

MCECD Undeclared Galindo and 
Bezanilla (2021) 

TPACK Undeclared Masoumi (2020) 

TPACK Undeclared Yang et al. (2022) 

Type C:   
Psychometric evidence 
reported only 

Undeclared Decision recording 
Well-trained 
moderator 

Ali et al. (2022) 

Undeclared Pilot test Dong (2016) 

Undeclared Cronbach's Alpha Kerckaert et al. 
(2015) 

Type D: 
Lower reporting 
transparency 

Undeclared Undeclared Batenova et al. 
(2019) 

Note: The A–D typology summarizes methodological and psychometric reporting transparency based on two 

consistently observable criteria: the presence of an explicit conceptual framework or standard and the reporting of 

psychometric evidence for the assessment instrument. Type A = both criteria reported; Type B = conceptual framework or 

standard reported only; Type C = psychometric evidence reported only; Type D = neither criterion reported. The typology 

does not assess the intrinsic quality of the studies or instruments, but the transparency with which their conceptual and 

psychometric basis was reported. Data compiled by the authors. 

Using this typology, most reviewed studies (77.8%, n = 14) reported a standard or conceptual 

framework for analysing TDC in ECE. The most common framework was TPACK (27.8%, n = 5), followed 

by the Digital Literacy Skills Scale (11.1%, n = 2). Other frameworks appeared in only one study or 

were attributed to specific authors. This pattern shows heterogeneity in the conceptual bases used 

to assess TDC in ECE. In 22.2% of the studies (n = 4), no explicit framework was reported. This absence 

of reporting limits transparency and makes comparisons across studies more difficult. 

Questionnaires were the predominant assessment instrument (77.8%, n = 14), followed by interviews 

(16.7%, n = 3). Focus groups and observation were each reported in one study (5.6%). Since some 

studies used more than one instrument, these categories should be interpreted as non-mutually 

exclusive. Among studies using questionnaires, the most frequently reported reliability and validity 

procedures were Cronbach’s alpha (50.0%, n = 9), pilot testing (22.2%, n = 4), and expert judgement 

(16.7%, n = 3). Some studies also reported factor analysis, including Exploratory Factor Analysis and 

Confirmatory Factor Analysis, as well as procedures such as Bartlett’s Test of Sphericity and the Kaiser-

Meyer-Olkin measure to assess the suitability of data for factor-based analyses. In studies using 

interviews, procedures such as decision recording and the use of a trained moderator were reported 

as strategies to support consistency in data collection.  

In 27.8% of the reviewed studies (n = 5), no specific reliability or validity evidence was reported for 

the assessment instruments used. This absence of psychometric reporting does not necessarily 

indicate low study quality. Rather, it reflects limitations in reporting transparency, which restricts the 

extent to which readers can evaluate the measurement properties of the instruments.  

The ranked distribution of TDC elements across the reviewed studies is presented in Table 5. 
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Table 5. Ranked Distribution of TDC Elements Assessed 

Rank TDC element assessed Frequency 

1 Technological management 12 

2 Attitudes toward ICT integration in educational settings 10 

3 Supporting children’s digital competence 9 

3 Technological skills in specific domains 9 

4 Specific pedagogy 7 

5 Critical reflection and/or research on ICT use 6 

5 ICT use in specific early childhood contexts 6 

5 Digital competences for inclusion and diversity 6 

6 Knowledge about ICT 5 

6 Professional development in ICT 5 

7 Digital citizenship 3 

8 Digital communication 2 

8 Instructional design with ICT 2 

9 Digital assessment and feedback 1 

9 Digital safety 1 

9 Digital collaboration 1 

Note: TDC elements are ranked from highest to lowest frequency; elements with the same frequency share the 
same rank. Frequencies are non-mutually exclusive. Data compiled by the authors. 

The most frequently assessed TDC elements were technological management (n = 12), attitudes 

toward ICT integration in educational settings (n = 10), supporting children’s digital competence (n = 

9), and technological skills in specific domains (n = 9). These results indicate that the reviewed studies 

mainly focused on operational and attitudinal dimensions of TDC, as well as on teachers’ role in 

supporting children’s digital competence. 

TDC elements assessed with moderate frequency included specific pedagogy (n = 7), critical reflection 

and/or research on ICT use (n = 6), ICT use in specific early childhood contexts (n = 6), digital 

competences for inclusion and diversity (n = 6), knowledge about ICT (n = 5), and professional 

development in ICT (n = 5). These findings show that some studies addressed more contextual, 

pedagogical, reflective, and professional dimensions of TDC, although these areas appeared less 

frequently than operational uses of technology.  

In contrast, the least frequently evaluated elements included digital citizenship (n = 3), digital 

communication (n = 2), instructional design with ICT (n = 2), digital assessment and feedback (n = 1), 

digital safety (n = 1), and digital collaboration (n = 1). The limited presence of these categories 

indicates that several dimensions commonly associated with digital competence remain 

underrepresented in current assessment practices in ECE.  

Regarding evaluation agents, self-assessment by participating teachers was used in 94.4% of the 

studies (n = 17), while only 11.1% (n = 2) involved an external evaluator, as observed in the studies by 

Öngören (2022) and Yang et al. (2022). This distribution shows a strong reliance on self-reporting in 

the reviewed literature. Consequently, findings based on self-assessment should be interpreted as 

evidence of perceived competence rather than as direct evidence of observed classroom practice. 
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The limited use of external, peer, observational, or performance-based evaluation approaches 

restricts the range of evidence available on enacted TDC in ECE settings.  

Overall, the results show that research on TDC assessment in ECE remains relatively limited, 

geographically uneven, and methodologically concentrated in quantitative designs and self-report 

instruments. The reviewed studies were mainly published from 2019 onward and were concentrated 

in a small group of countries, particularly Spain and Turkey. The participant distribution also shows a 

strong concentration in a few national contexts, while some studies included mixed or insufficiently 

disaggregated samples, which limits the interpretation of findings specific to ECE.  

From a methodological perspective, most studies reported an explicit conceptual framework, 

although the frameworks used varied considerably. Psychometric reporting was also uneven across 

the sample, and several studies did not provide specific reliability or validity evidence for the 

instruments used. The A–D typology applied in this review shows differences in methodological and 

psychometric reporting transparency rather than differences in the intrinsic quality of the studies. 

Taken together, the findings indicate the need for clearer theoretical anchoring, more consistent 

reporting of measurement properties, and broader evaluator profiles when assessing teacher digital 

competence in early childhood education. 

Discussion 

This section is organized in relation to the research questions that guided the review (see Table 1), 
addressing both the general characteristics of the studies (RQ1–RQ3) and the methodological aspects 
of how TDC has been assessed (RQ4–RQ7). 

The reviewed studies show a recent concentration of publications on the assessment of TDC in ECE, 
particularly from 2019 onward (RQ1). This pattern indicates increased academic attention to the 
topic, although the data do not allow this increase to be attributed to specific external events. 
Geographically, Spain and Turkey represented the countries with the highest concentration of studies, 
a pattern that is consistent with the geographical concentration observed in previous research on TDC 
in ECE (Su & Yang, 2023). The absence of studies from Africa, Latin America, and Oceania in the final 
sample should be interpreted as a limitation of the reviewed corpus and database coverage rather 
than as evidence of an absence of digital pedagogical practices or local research activity in those 
regions.  

A dominant reliance on quantitative methods was evident among the reviewed studies (RQ2), largely 
due to their capacity to generate comparable data across samples and instruments. However, as Ali 
et al. (2022) have argued, such approaches may offer limited insight into the contextual and situated 
dimensions of digital pedagogy in preschool settings. Regarding sample composition (RQ3), the 
reviewed corpus included both in-service early childhood teachers and pre-service teachers. The 
inclusion of pre-service teachers is relevant because it connects TDC assessment with initial teacher 
education, although some samples were mixed or insufficiently disaggregated by educational level. 
This limitation should be considered when interpreting findings specific to ECE.  
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The lack of consensus regarding the standards and frameworks used (RQ4) underscores persistent 
heterogeneity in the field. While established models such as DigCompEdu and TPACK are frequently 
cited, their operationalization varies considerably across studies. This conceptual inconsistency limits 
the comparability of findings and highlights the need for clearer alignment between theoretical 
constructs and measurement practices. Furthermore, the distribution of assessed competences 
(RQ5) reveals that operational and attitudinal dimensions are more frequently addressed than 
ethical, collaborative, safety-related, or evaluative dimensions. This suggests that current assessment 
practices tend to prioritize functional aspects of digital technology use, while other dimensions 
associated with digital pedagogy in early childhood contexts remain less visible in the empirical 
literature.  

Questionnaires remain the predominant instruments for TDC assessment (RQ6), and self-assessment 
by participating teachers was used in 94.4% of the studies (RQ7). It is important to clarify that the 
absence of detailed psychometric reporting does not necessarily indicate low intrinsic methodological 
quality of the studies themselves. Rather, it reflects limitations in reporting transparency, which 
restricts the ability of readers to evaluate the measurement properties of the instruments used. The 
strong reliance on self-report instruments reinforces concerns regarding discrepancies between 
perceived and enacted competence (Lo et al., 2024). Accordingly, findings based on self-assessment 
should be interpreted primarily as evidence of perceived competence, rather than as direct evidence 
of observed classroom practice. The limited use of external, peer, observational, or performance-
based evaluation strategies restricts the range of evidence available on enacted digital practice in ECE 
settings.  

To systematically map these methodological features, this review introduced the A–D typology as one 
of its main analytical contributions. By classifying studies according to the presence of an explicit 
conceptual framework and the reporting of psychometric evidence, the typology shows that a 
significant proportion of the literature presents moderate or low reporting transparency. This 
classification shifts the focus from simply identifying available studies to examining how clearly their 
measurement foundations are reported. In this sense, the typology should not be understood as a 
direct judgement of the intrinsic quality of each study, but as a tool for comparing levels of 
methodological and psychometric reporting transparency across the reviewed corpus.  

Based on the appraisal criteria used in this review and the reporting gaps identified across the 
included studies, we propose a minimum reporting framework to guide future empirical research 
assessing TDC in ECE. This framework is intended as a practical synthesis of the dimensions that were 
most relevant for evaluating methodological and psychometric transparency in the reviewed 
literature:  

1. Explicit conceptual framework anchoring the assessment.  

2. Operational definition of TDC tailored to early childhood contexts.  

3. Detailed description of the assessment instrument, including dimensions and, when possible, 
example items.  

4. Evidence of validity, such as content, construct, or criterion-related evidence, when 
applicable.  

5. Reliability indicators, such as Cronbach’s alpha or McDonald’s omega, when applicable.  
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6. Description of cultural or linguistic adaptation procedures when instruments are translated or 
adapted.  

7. Clear identification of the evaluator profile.  

8. Inclusion of triangulation strategies, observational evidence, or performance-based measures 
when feasible.  

9. Reporting of ethical procedures.  

10. Availability or accessibility of the instrument, when possible, to support replication.  

These criteria are intended to improve methodological comparability and support cumulative 
knowledge building, without imposing a single model of TDC assessment. Methodological precision 
in competence assessment has implications for educational practice and policy. For teacher 
educators, transparent instruments can support more accurate identification of training needs. For 
policymakers and programme designers, clearly reported evidence grounded in explicit theoretical 
and measurement foundations can inform context-sensitive professional development initiatives that 
promote equitable and developmentally appropriate digital integration in early learning. 

Conclusions  

This systematic review analysed how Teacher Digital Competence (TDC) is assessed in Early Childhood 
Education. The findings indicate that, although research output has increased in recent years, the 
field remains characterized by methodological heterogeneity, geographical concentration, and a 
strong reliance on self-report questionnaires. The primary contribution of this study lies in its focus 
on methodological and psychometric reporting transparency, particularly through the application of 
the A–D typology. This typology shows that one of the main challenges in the current literature is not 
necessarily the intrinsic quality of the studies, but the extent to which their conceptual frameworks, 
instruments, psychometric evidence, and evaluator profiles are reported with sufficient clarity.  

The proposed minimum reporting framework offers a practical route for addressing these limitations. 
By encouraging clearer reporting of conceptual frameworks, instrument properties, adaptation 
procedures, and evaluator profiles, future studies can contribute to a more cumulative and 
comparable evidence base. This evidence can better inform the design of initial and continuing 
teacher education programmes in digital competence for early childhood educators. 

This study has limitations. The predominance of research from specific countries may restrict the 
transferability of findings to other educational contexts. The limited presence of qualitative studies 
restricts a deeper understanding of how TDC is enacted in ECE settings. Another limitation concerns 
the inclusion of studies with mixed educational-level samples. Although these studies were retained 
only when early childhood education teachers were explicitly represented and the study was clearly 
relevant to TDC assessment in ECE, not all of them reported results separately by educational level. 
Consequently, findings derived from mixed-sample studies were interpreted cautiously, and ECE-
specific conclusions were limited to cases in which the available information supported such 
interpretation. The use of translation tools, although necessary for broadening the scope of the 
review, may also introduce conceptual nuances. Furthermore, the exclusion of non-indexed studies 
may limit the representation of the current research landscape. 
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Future research would benefit from multi-method designs, including observational, peer-based, 
external, and performance-based assessments, to capture the complexity of digital pedagogy in early 
childhood classrooms. Further studies should also report psychometric evidence more consistently 
and clarify how TDC frameworks are operationalized in relation to the developmental, pedagogical, 
and ethical specificities of ECE. 
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