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 Improving teaching quality is a critical goal of educational reform, 

particularly in the context of Vietnam’s 2018 General Education Program 

(GEP). However, there is still a lack of valid instruments for assessing 

instructional practices based on continuous improvement models. This 

research fills this void by creating and validating the primary school 

teaching quality scale (PSTQS), based on the Plan-Do-Check-Act (PDCA) 

cycle, a well-known quality management framework. A cross-sectional 

survey design was used to collect data from 528 primary school teachers in 

Ho Chi Minh City. The 20-item PSTQS was constructed to align with the 

PDCA model and the competencies outlined in the 2018 GEP. The sample 

was randomly split into two groups for a two-phase validation: exploratory 

factor analysis (EFA) and confirmatory factor analysis (CFA). EFA found a 

four-factor structure that matched the PDCA cycle and accounted for 45.3% 

of the variance. CFA confirmed the model’s fit (comparative fit index 

(CFI)=0.95, Tucker-Lewis index (TLI)=0.94, root mean square error of 

approximation (RMSEA)=0.04, standardized root mean square residual 

(SRMR)=0.05). The scale demonstrated strong internal consistency 

(composite reliability (CR)>0.79), with robust convergent and discriminant 

validity. The PSTQS is a reliable, valid tool for evaluating teaching practices 

through a quality improvement lens. While results are specific to Ho Chi 

Minh City, the scale offers a foundation for broader application and supports 

continuous professional development and policy implementation. 
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1. INTRODUCTION 

In the context of global educational reform, Vietnam initiated a major transformation in 2018 with 

the introduction of its new General Education Program (GEP), promulgated by the Ministry of Education and 

Training (MOET) [1]. At the primary level, the GEP aims to promote holistic development by fostering 

harmonious physical, intellectual, and moral growth. It emphasizes five core qualities—patriotism, kindness, 

diligence, honesty, and responsibility—alongside ten essential competencies spanning general and subject-

specific domains. These goals have been operationalized into measurable learning outcomes across grade 

levels and subjects, requiring primary teachers not only to deliver content effectively but also to 

systematically plan, assess, and refine instruction in alignment with national standards. Amid rising global 

demands for accountability and continuous improvement, many education systems have adopted quality 

management approaches. The total quality management (TQM), with its emphasis on learner-centered 

https://creativecommons.org/licenses/by-sa/4.0/
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processes, feedback mechanisms, and stakeholder engagement, has gained recognition as a framework for 

strengthening school effectiveness and learning outcomes [2]–[6]. Research identifies critical success factors 

(CSFs)—including leadership commitment, participatory culture, and data-informed decision-making—as 

essential for successful TQM implementation across diverse contexts [7]. In Vietnam, initial efforts to apply 

TQM principles suggest potential benefits for instructional quality; however, implementation remains 

fragmented, particularly in primary education, where systemic integration has yet to be fully realized. 

Within the TQM framework, the Plan-Do-Check-Act (PDCA) cycle serves as a central mechanism 

for continuous improvement. Widely embedded in the internal quality assurance systems (IQAS), the PDCA 

has demonstrated effectiveness in enhancing teacher competencies, curriculum alignment, and feedback 

systems across international settings [8], [9]. Empirical studies report its contributions to improving digital 

literacy among primary teachers [10], aligning pedagogy with accreditation standards [11], and supporting 

instructional reform in both Southeast Asian and Western contexts. In Vietnam, researchers have suggested 

the PDCA as a viable instrument for tackling instructional difficulties within the new GEP [12], [13]. 

Nevertheless, existing work has largely remained conceptual or focused on higher education, leaving the 

systematic application of the PDCA to primary classroom practice underdeveloped. Despite growing 

recognition of the PDCA’s value, a critical gap persists: the absence of a standardized and psychometrically 

validated instrument for measuring PDCA implementation in Vietnamese primary school teaching. 

Although conceptual models and localized pilots have been suggested, no empirically tested scale 

currently captures how teachers design, implement, evaluate, and improve instruction within a PDCA 

framework. International scholarship has increasingly developed and validated the TQM-based educational 

quality instruments in countries such as the United Kingdom, Japan, Malaysia, and Spain [14]–[16]. 

However, these tools reflect contextual features—such as institutional autonomy, governance structures, and 

technological infrastructure—that differ substantially from Vietnam’s centralized education system. 

Consequently, direct adoption is inappropriate, indicating the importance of a culturally grounded and 

psychometrically robust instrument. 

To fill this gap, the current study aims: i) to establish and test the four-factor PDCA structure of the 

primary school teaching quality scale (PSTQS) as distinct yet interconnected dimensions of teaching quality, 

and ii) to evaluate the construct validity and reliability of the PSTQS by conducting internal consistency, 

convergent validity, and discriminant validity tests. Based on the research objectives, the present study will 

tests two hypotheses: 

− H1: the PSTQS comprises four distinct but interrelated factors corresponding to teaching design (Plan), 

teaching implementation (Do), teaching evaluation (Check), and teaching improvement (Act). 

− H2: the PSTQS demonstrates strong psychometric properties, including high internal consistency and 

acceptable convergent and discriminant validity. 

This research advances TQM theory by implementing the PDCA cycle within the classroom, 

converting it from an organizational quality framework into a pedagogically based model of instructional 

practice. It enhances continuous improvement theory by empirically substantiating teaching quality as a 

cyclical, multidimensional construct (PDCA). This study enhances educational quality assurance theory by 

integrating PDCA logic with competency-based reform under Vietnam’s 2018 GEP, utilizing a context-

sensitive, psychometrically validated measurement model. Ultimately, it fortifies the basis for sustainable 

quality improvement in Vietnamese primary education. 

 

 

2. LITERATURE REVIEW 

2.1.  Total quality management in the educational context 

In recent decades, education systems worldwide have transitioned to a more transparent, 

accountable, and perpetually improving approach. It is anticipated that schools at all levels will adhere to 

national benchmarks and international standards while also accommodating the changing expectations of 

stakeholders [17]. TQM has emerged as a comprehensive framework for institutional development within 

this reform landscape. Its core principles, such as systematic planning, stakeholder engagement, continuous 

improvement, and data-driven decision-making, closely align with contemporary educational priorities. 

Educational institutions have consistently emphasized the importance of leadership in the development of a 

quality culture, staff engagement, and strategic direction, adapting established quality models such as the 

European Foundation for Quality Management (EFQM) [18]. Research shows a positive correlation between 

the implementation of TQM and student achievement, teacher performance, and school effectiveness [19], 

[20]. In particular, the quality of the teacher remains a critical factor in the learning outcomes of students [4]. 

The quality assurance initiatives in general education in Vietnam reflect this global trend. Despite the 

potential of early attempts to incorporate TQM principles, their scope and sustainability are still restricted 

[7], [12]. The absence of standardized measurement instruments, resistance to change, and resource 
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constraints are common challenges [6]. These obstacles emphasize the necessity of identifying context-

specific success factors and creating dependable tools to institutionalize quality improvement and support 

evidence-based reform. 

 

2.2.  PDCA cycle as a mechanism for continuous improvement in teaching 

Within the TQM framework, the PDCA cycle serves as a fundamental mechanism for ongoing 

enhancement in education [21]–[23]. The cycle structures instructional enhancement into four iterative 

phases: i) establish objectives and formulate strategies that correspond with desired learning outcomes;  

ii) execute instructional plans within classroom practices; iii) assess: analyze educational outcomes in 

relation to established objectives; and iv) modify: adapt teaching methods based on reflective evaluation. 

This cyclical model fosters systematic reflection, instructional coherence, and adaptability to student 

requirements. The significance is particularly apparent in Vietnam’s 2018 GEP, which prioritizes 

competency-based, student-centered learning. The GEP necessitates instruction that is purpose-driven, 

measurable, and adaptable—attributes inherently facilitated by the PDCA methodology. Research indicates 

that the PDCA is crucial for fortifying internal quality assurance [9], improving teacher competencies [10], 

and facilitating accreditation systems [11]. Scholars in Vietnam have proposed the adoption of the PDCA 

framework to improve subject-specific instruction, particularly in mathematics and science [12]. However, 

practical implementation is often inconsistent and frequently lacks structured diagnostic feedback 

mechanisms [13]. These challenges highlight the need for a reliable tool that can assess how well teachers are 

using PDCA principles in their everyday work, which would help improve their skills and ensure 

accountability in the GEP. 

 

2.3.  Importance of scale validation in educational research 

In order for theoretical models like the PDCA to effectively inform practice, it is imperative to have 

psychometrically sound measurement instruments. A scale that is considered valid must exhibit construct 

clarity, reliability, and empirical robustness. Exploratory factor analysis (EFA) and confirmatory factor 

analysis (CFA) are frequently implemented as complementary methodologies for verifying internal structure 

in educational research. In the initial phases of scale development, EFA is commonly utilized to uncover 

latent dimensions without enforcing a predefined structure [16], [23]. The proposed model's goodness-of-fit 

is subsequently assessed by CFA, which confirms construct validity through empirical verification [16], [24]. 

In the context of educational quality assurance and TQM, numerous studies have successfully utilized EFA 

and CFA to validate instruments that measure organizational performance and instructional quality [25], [26]. 

Researchers are increasingly implementing a two-sample cross-validation strategy, which involves 

conducting EFA and CFA on independent samples, to improve generalizability and mitigate sample bias 

[27]. In the context of Vietnam's educational reform, where the PDCA is becoming more deeply ingrained in 

instructional design, it is both methodologically necessary and practically urgent to create a reliable and 

context-sensitive scale. A scientific foundation would be established for teachers and policymakers to 

monitor and sustain instructional improvement through the use of such an instrument. 

 

 

3. METHOD 

3.1.  Research framework 

This study adopts a quantitative, cross-sectional survey design to develop and validate an instrument 

for assessing teaching quality in primary schools. The research is theoretically grounded in the PDCA cycle, 

a foundational model in continuous quality improvement. Within the educational context, the PDCA 

framework offers a structured, cyclical approach that supports teachers in systematically enhancing their 

instructional practices over time. Extant literature highlights the relevance of the PDCA model in guiding 

teaching-related processes. Specifically, it outlines a continuous loop in which educators: i) establish 

instructional objectives and design learning plans (Plan); ii) implement these strategies in the classroom (Do); 

iii) evaluate outcomes and assess student learning (Check); and iv) use findings to inform changes and 

enhance future instruction (Act) [8], [13]. 

The present study operationalizes the PDCA cycle into four sequential and interrelated dimensions 

that reflect the key stages of managing teaching quality in primary education: i) Plan—teaching design,  

ii) Do—teaching implementation, iii) Check—teaching evaluation, and iv) Act—teaching improvement, 

drawing on this framework. This conceptual framework posits that effective teaching is an iterative and 

evidence-based process, as illustrated in Figure 1, rather than a linear or one-time effort. The model 

illustrates the importance of continuous professional development, data-informed decision-making, and 

reflective practice by organizing the teaching process around the PDCA cycle. This theoretical foundation 

not only informs the development of the measurement instrument but also aligns with the objectives of 

competency-based instruction as delineated in Vietnam’s 2018 GEP. 
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Figure 1. Conceptual framework of the PDCA cycle for teaching quality management 

 

 

3.2.  Participants 

In-service teachers from public primary schools in Ho Chi Minh City, Vietnam, comprised the 

participants of this investigation. The study implemented a convenience sampling approach to efficiently 

recruit participants from a diverse array of institutions and geographic regions. An online survey was 

distributed through Google Forms to teachers, who were invited to participate. This method was chosen for 

its practicality, cost-effectiveness, and capacity to engage a substantial number of participants in a relatively 

short period of time, which is a critical factor in exploratory and confirmatory psychometric research. A total 

of 528 valid responses were obtained. Although convenience sampling is beneficial for the initial 

development and validation of scales, it does have limitations in terms of generalizability. In particular, the 

results may not accurately reflect the broader population of primary school teachers in Vietnam, particularly 

those in more remote or underserved regions, as participants self-selected into the study and were recruited 

from a single metropolitan area. Nevertheless, the sample size and the diversity of demographic 

characteristics serve to alleviate some of these apprehensions. In accordance with the two-sample  

cross-validation strategy proposed by MacCallum et al. [27], the total sample was randomly divided into two 

independent subgroups to guarantee methodological rigor during the scale validation process. By reducing 

sample-specific bias and testing the replicability of the factor structure, this method improves the robustness 

of the findings. The underlying factor structure was uncovered by employing the first subgroup (n=281) for 

EFA. The proposed model was validated using the second subgroup (n=247) for CFA. The final sample of 

528 teachers satisfies the commonly accepted standards for factor analysis in terms of sample size adequacy. 

This sample is deemed statistically sufficient for both EFA and CFA in accordance with conventional 

guidelines (e.g., a minimum of 200 cases per analysis or 5–10 participants per item) [27]. Furthermore, 

power analyses indicate that sample sizes exceeding 200 yield reliable parameter estimates and exceptional 

model fit evaluations in structural equation modeling scenarios. 

A breakdown of demographic characteristics for both subsamples is provided in Table 1. As shown, 

the random assignment yielded two demographically comparable groups across gender, education level, 

teaching experience, school type, and location, thereby supporting the validity of the cross–validation 

approach. The study strictly followed all ethical rules. All participants were informed about the research 

purpose, participated voluntarily, and provided informed consent. Responses were collected anonymously, 

and data were handled with confidentiality in compliance with ethical standards for educational research. 

 

3.3.  Research instrument 

The PSTQS was created through a multi-phase, structured, theory-driven process that was designed 

to guarantee conceptual rigor and contextual alignment with Vietnam’s 2018 GEP. The generation of items 

was explicitly based on two complementary theoretical foundations. The 2018 GEP served as the initial 

foundation, outlining the professional responsibilities, formative assessment principles, and competency-

based learning outcomes that primary school teachers are expected to fulfill [1]. The second foundation was 

the PDCA cycle, a continuous improvement framework that is widely used in instructional reform and 

educational quality management [8], [13]. The instrument was developed as a context-sensitive measure that 

reflects the instructional practices necessary for the effective implementation of the GEP, rather than merely 
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as a general teaching evaluation tool, by incorporating these two perspectives. The development process 

concentrated on operationalizing PDCA stages as observable instructional behaviors, rather than directly 

replicating statements from policy documents or management theory. 

The transition from theory to measurement involved three conceptual steps. Initially, the four PDCA 

dimensions were reformulated in educational terms: the plan was conceptualized as instructional preparation 

and goal alignment; pedagogical execution and classroom implementation; checking as monitoring and 

formative assessment; and acting as professional growth and reflective refinement. This reinterpretation 

guaranteed that the quality management framework could be effectively implemented in classroom-level 

practice. Secondly, the PDCA framework was used to extract and align the key behavioral expectations that 

are embedded in the GEP. The GEP draws attention to the alignment of lesson objectives with competency 

standards, the implementation of student-centered teaching methods, the ongoing use of formative 

assessment, and the sustained reflection and professional development of teachers [1]. In the context of 

Vietnamese primary education, these reform principles offered substantive guidance for defining the 

effective PDCA implementation. Third, concrete, behavior-based items were developed by translating 

theoretical principles. To prevent the use of abstract managerial language, each item was composed to 

describe a specific, teacher-controlled action that reflects a competency explicitly or implicitly required by 

the GEP and clearly corresponds to one PDCA stage. 

 

 

Table 1. Demographic characteristics of the EFA and CFA samples 

Characteristics Categories 
EFA sample (n=281) CFA sample (n=247) 

Frequency (n) Percent (%) Frequency (n) Percent (%) 

Gender Female 173 61.6 149 60.3 

Male 108 38.4 98 39.7 
Education level Bachelor’s degree 211 75.1 183 74.1 

Master’s degree 70 24.9 64 25.9 

Work experience <15 years 66 23.5 54 21.9 
15–20 years 58 20.6 45 18.2 

21–25 years 67 23.8 54 21.9 

26–30 years 45 16.0 60 24.3 
>30 years 45 16.0 34 13.8 

School type National standard 110 39.1 96 38.9 

Non-standard 171 60.9 151 61.1 
Location Urban 164 58.4 146 59.1 

Rural 117 41.6 101 40.9 

 

 

The four PDCA dimensions were comprehensively covered by an initial pool of 28 items. 

Intentional overgeneration was implemented to ensure content representativeness and empirical refinement. 

In a pilot study that involved 52 in-service primary school teachers, each item was assessed. The pilot phase 

was designed to evaluate the distributional properties, preliminary internal consistency, item–total 

correlations, and item clarity, as well as potential ceiling effects. If an item met one or more of the following 

criteria, it was eliminated: i) an item–total correlation below 0.30, which indicates a weak contribution to the 

construct; ii) severe ceiling effects, defined as 80% or more responses at the maximum scale value; or  

iii) ambiguity reported by more than 15% of participants. Eight items were eliminated in accordance with 

these criteria. The final instrument is composed of 20 items, which are evenly distributed across the four 

PDCA constructs, with five items per dimension, as shown in Table 2. This balanced structure maintains 

factorial symmetry and facilitates subsequent factor-analytic validation procedures. The five-point Likert 

scale, which ranges from 1 (strongly disagree) to 5 (strongly agree), is employed to evaluate all PSTQS 

items. To achieve a satisfactory level of variance for psychometric analysis, this response format was chosen 

to balance respondent burden and sensitivity. The reliability testing and factor analysis, particularly EFA and 

CFA, are facilitated by the symmetrical scaling structure. The factorial balance is guaranteed by the equitable 

distribution of five items across each of the four PDCA dimensions, which also bolsters the specification of a 

four-factor measurement model. This structural symmetry improves the instrument's interpretability and 

enhances its suitability for subsequent structural modeling and validation procedures. 

A two-round Delphi process was implemented to improve methodological transparency and enhance 

content validity. The expert panel was composed of four specialists who have over 15 years of professional 

experience, hold doctoral degrees in educational management, and are directly involved in the 

implementation of curricula or quality assurance processes. Experts assessed each item against a four-point 

relevance scale: 1 (not relevant), 2 (somewhat relevant), 3 (quite relevant), and 4 (highly relevant). The 

calculation of the content validity index (CVI) is recommended to be conducted using a four-point scale, as it 

eliminates a neutral midpoint [28]. In addition to quantitative ratings, experts provided qualitative feedback 
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on behavior specificity, conceptual alignment, and wording clarity. Items that achieved an item-level (I-CVI) 

of 0.78 or higher were provisionally retained during the initial Delphi round. An I-CVI of 0.75 indicates that 

at least three experts have rated the item as either 3 or 4. This result is due to the panel size of four experts. 

Items that scored between 0.60 and 0.75 were revised and resubmitted for evaluation, while those that scored 

below 0.60 would have been eliminated; however, no items met this threshold for removal. The primary 

objective of the revisions was to enhance alignment with PDCA constructs and clarify behavioral phrasing. 

Revised items were reassessed in the subsequent round. I-CVI values of 0.80 or higher were achieved by all 

20 items. The scale-level CVI, as determined by the average method (S-CVI/Ave), was 0.92. The adequacy 

of construct representativeness and clarity is confirmed by the fact that this value surpasses the recommended 

benchmark of 0.90 for strong overall content validity [28]. The Delphi process collectively offers systematic 

evidence that the PSTQS exhibits robust content validity and theoretical coherence. 

 

 

Table 2. Measurement items for the PSTQS 
PDCA dimensions Item codes Item content 

Plan p1 I identify lesson objectives that are aligned with the required learning outcomes. 
p2 I design teaching content that closely follows the curriculum. 

p3 I select teaching methods appropriate to the objectives and content. 

p4 I plan learning activities suited to primary school students. 
p5 I prepare teaching materials and supportive resources adequately before class. 

Do d1 I conduct warm-up activities to engage students’ interest in learning. 
d2 I organize knowledge-building activities according to the lesson design. 

d3 I guide students in practice activities to consolidate their knowledge. 

d4 I create opportunities for students to apply knowledge in real-life situations. 
d5 I manage the classroom with a positive, student-centered approach. 

Check c1 I observe and pose questions to assess students’ participation. 

c2 I use exercises or learning products to evaluate learning outcomes. 
c3 I provide students with specific and timely feedback. 

c4 I assess each student’s progress compared with their own previous performance. 

c5 I adjust teaching activities based on the evaluation results. 
Act a1 I analyze the strengths and limitations of the lesson after implementation. 

a2 I exchange ideas with colleagues to draw teaching experience. 

a3 I update new teaching methods and techniques to improve quality. 

a4 I revise lesson plans for subsequent teaching. 

a5 I participate in professional development and training to enhance teaching competence. 

 

 

To improve transparency and construct traceability, Table 3 explicitly articulates the relationship 

between the PSTQS items, GEP-derived pedagogical expectations, and PDCA theory. This mapping 

elucidates the manner in which each dimension of the PDCA cycle was translated into measurable teaching 

behaviors that were consistent with Vietnam's competency-based reform framework. The table illustrates that 

the scale is not a generic adaptation of the PDCA nor a simple restatement of curriculum requirements, but 

rather an integrated operational model that is rooted in both traditions. Such an outcome is achieved by 

connecting abstract quality management principles to concrete instructional practices. The PDCA function of 

defining objectives and designing processes is correlated with the Plan dimension. In the context of the 

classroom, this aspect entails the alignment of lesson objectives with the necessary learning outcomes, the 

maintenance of curriculum coherence, the selection of suitable teaching methods, the planning of  

age-appropriate learning activities, and the preparation of instructional materials in advance. Both GEP 

policy mandates and prior scholarship on instructional design and quality planning substantiate these 

behaviors, as reflected in items p1–p5. 

The Do dimension reflects the execution of instructional plans. This part involves organizing tasks 

that help students learn, creating activities to keep them engaged, guiding their practice, helping them apply 

what they learn in real life, and maintaining a positive classroom environment focused on students. Items  

d1–d5, grounded in pedagogy, classroom management, and student-centered learning research, capture these 

classroom-level enactments of planned instruction. Monitoring and evaluation of outcomes are represented 

by the Check dimension. This aspect is consistent with formative assessment practices within the GEP 

framework, including the observation of participation, the evaluation of learning products, the provision of 

timely feedback, the assessment of individual progress in relation to prior performance, and the modification 

of instruction based on evaluation results. The literature on quality assurance and assessment for learning 

substantiates these monitoring and feedback mechanisms, operationalized in items c1–c5. Lastly, the Act 

dimension represents the combination of corrective action and reflective improvement. This notion 

encompasses post-lesson analysis, collegial exchange of experience, updating instructional methods, revising 

lesson plans, and participating in professional development activities in the context of teaching. Items a1–a5 
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capture these behaviors as iterative improvement processes essential to both PDCA theory and teacher 

professionalism. This structured mapping illustrates the conceptual coherence between quality management 

theory and classroom-level instructional practice. It verifies that each item is theoretically anchored, 

contextually grounded, and systematically aligned with a single PDCA stage, thereby enhancing the 

theoretical integrity and construct validity.  

 

 

Table 3. Theoretical mapping of PDCA dimensions to teaching behaviors and items 
PDCA 

dimensions 
Core PDCA 

function 
Operational teaching behaviors  

(GEP-aligned) 
Item 
codes 

Key sources 

Plan  Define objectives 

and design processes 

Align lesson objectives with required 

outcomes; curriculum-based content 
design; appropriate method selection; 

age-suited activity planning; material 

preparation 

p1–p5 [1], [6], [9], [12], [13], [16], [20], 

[29], [30] 

Do  Execute 

instructional plan 

Conduct engagement activities; organize 

knowledge-building tasks; guide 

practice; promote real-life application; 
manage student-centered classroom 

d1–d5 [4]–[6], [10], [16], [19], [29], 

[31], [32] 

Check  Monitor and assess 

outcomes 

Observe participation; assess via 

tasks/products; provide timely feedback; 
evaluate individual progress; adjust 

teaching based on assessment 

c1–c5 [11], [13], [14], [33]–[36] 

Act  Reflect and 
implement 

improvement 

Post-lesson analysis; collegial exchange; 
update methods; revise lesson plans; 

engage in professional development 

a1–a5 [4], [8], [10]–[13], [29], [37], [38] 

 

 

To mitigate the potential impact of common method bias (CMB), both procedural and statistical 

remedies were implemented, as the study was dependent on self-reported survey data collected through a 

single instrument. Survey design included numerous procedural safeguards. Initially, the order of the items 

was randomized to mitigate consistency artifacts and pattern responding. Secondly, to reduce the impact of 

social desirability and the apprehension associated with evaluation, all items were composed using neutral 

and behavior-focused language. Third, respondents were guaranteed anonymity and confidentiality, which 

diminished the probability of inflated self-assessments that were motivated by perceived evaluation risk. To 

evaluate the existence of common method variance, Harman's single-factor test was implemented. No single 

factor accounted for more than 30% of the total variance, as indicated by the unrotated EFA. This finding 

implies that construct validity was not at risk of being significantly compromised by CMB. The confidence in 

the integrity of the measurement model and the credibility of subsequent analyses is enhanced by the 

combined effect of the procedural and statistical controls. 

 

3.4.  Data analysis 

Data the psychometric properties and factor structure of the PSTQS were validated using Jamovi 

(Version 2.6) for data analysis. To facilitate cross-validation, the validation procedure was divided into two 

sequential stages: EFA and CFA, which were each conducted on two independent subsamples. The initial 

subsample (n=281) was analyzed during the EFA phase to determine the structure of the fundamental factors. 

Two diagnostic tests were implemented to assess the dataset's suitability for factor analysis prior to 

extraction. These included Bartlett’s test of sphericity, which required a statistically significant result 

(p<0.05), and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy, which had a minimum 

acceptable value of 0.50. After the data adequacy was verified, latent factors were extracted using principal 

axis factoring (PAF) with Promax rotation. Items with factor loadings below 0.50 were considered for 

removal to ensure construct clarity and factor purity, while factors with eigenvalues greater than 1.0 were 

retained. The second subsample (n=247) was employed to test the four-factor model, which was derived from 

EFA, during the CFA stage. The model fit was evaluated using a variety of established fit indices, with the 

following cutoff criteria: Chi-square/df ratio (χ²/df)≤3.00, comparative fit index (CFI) ≥0.90, Tucker-Lewis 

index (TLI) ≥0.90, root mean square error of approximation (RMSEA) ≤0.08, and standardized root mean 

square residual (SRMR) ≤0.08. The scale's reliability and validity were assessed subsequent to model 

confirmation. Composite reliability (CR) was employed to evaluate internal consistency reliability, with CR 

values of 0.70 or higher being deemed acceptable. With a target threshold of average variance extracted 

(AVE) ≥0.50, convergent validity was assessed using the AVE. Discriminant validity was evaluated using 

the Heterotrait-Monotrait ratio (HTMT), with construct separation values below 0.85 indicating satisfactory 

separation. The robustness, reliability, and construct validity of the PSTQS across independent samples were 

guaranteed by this multi-step analytic strategy. 
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4. RESULTS 

4.1.  EFA results 

In order to investigate the latent structure of the 20-item PSTQS, an EFA was implemented on the 

initial subsample. The dataset's suitability for factor analysis was verified through preliminary diagnostics. 

The KMO value of 0.79 suggested that the items shared a sufficient common variance for factor extraction, 

indicating meritorious sampling adequacy. The null hypothesis that the correlation matrix was an identity 

matrix was rejected by Bartlett's test of sphericity, which was statistically significant (χ²(190)=1782, 

p<0.001). The combination of these indicators served as a compelling empirical rationale for the continuation 

of factor analysis. In accordance with the theoretical objective of identifying the underlying dimensions of 

teaching quality, PAF was chosen to extract latent constructs based on shared variance. Promax rotation was 

implemented to accommodate correlated factors as a result of the conceptual interdependence of PDCA 

components. The analysis produced a four-factor solution that was in accordance with the hypothesized 

PDCA framework. The four factors collectively accounted for 45.3% of the total variance, and each factor 

had an eigenvalue greater than 1.0. This proportion of explained variance is satisfactory and consistent with 

prior educational measurement studies for a multidimensional construct such as teaching quality, which is 

characterized by contextual variability and behavioral diversity. 

A theoretically coherent and clean structure was revealed by the rotated factor matrix. The factorial 

purity of all items is supported by the fact that they loaded strongly onto their intended factors (0.53–0.77), 

with no substantial cross-loadings, as seen in Table 4. Factor 1 (Do) represented the enactment of 

instructional practice, Factor 2 (Act) reflected reflective and developmental behaviors, Factor 3 (Plan) 

represented preparatory instructional design, and Factor 4 (Check) encompassed assessment-related practices. 

The alignment between empirical grouping and theoretical expectation provides strong preliminary evidence 

for construct validity. Further, descriptive statistics provide valuable insights. Teachers reported frequent 

engagement in instructional delivery and assessment-related activities, as evidenced by the comparatively 

higher mean scores of items within the Do and Check dimensions. This pattern may be indicative of the 

practical realities of classroom teaching, in which instructional execution and student evaluation are 

immediate, visible, and institutionally monitored responsibilities. On the other hand, the relatively moderate 

means observed in the Plan and Act dimensions indicate that reflective refinement and long-term professional 

improvement activities may occur in a less systematic manner. This distribution is theoretically informative 

in that it implies that teachers exhibit proficiency in the operational phases of the PDCA cycle (Do and 

Check), but the cyclical improvement component (Act) may be less institutionalized, indicating a need for 

professional development. The inter-factor correlations varied from –0.04 to 0.30. The modest magnitude of 

these correlations serves as confirmation that the four constructs are empirically distinct while remaining 

moderately related. This pattern is consistent with the cyclical logic of the PDCA: each phase functions 

independently but sequentially contributes to a continuous improvement process. The absence of high  

inter-factor correlations (>0.70) further suggests that the dimensions are not redundant, thereby reinforcing 

the multidimensional nature of teaching quality as conceptualized in this study. In general, the EFA results 

substantiate the hypothesized four-factor structure and provide helpful information about the practical 

manifestations of the various phases of the instructional improvement cycle. 

 

 

Table 4. Descriptive statistics and factor loadings for the EFA solution (n=281) 
PDCA dimensions Item codes Mean SD Factor loading 

Do d1 4.16 0.79 0.72 

d2 4.20 0.73 0.74 

d3 4.22 0.75 0.59 

d4 4.19 0.74 0.77 
d5 4.18 0.74 0.53 

Act a1 3.96 0.76 0.56 

a2 4.03 0.81 0.62 
a3 3.75 0.82 0.70 

a4 3.88 0.79 0.77 

a5 3.97 0.83 0.68 
Plan p1 3.49 0.80 0.65 

p2 3.71 0.88 0.66 

p3 3.54 0.78 0.70 
p4 3.51 0.76 0.69 

p5 3.66 0.83 0.59 

Check c1 4.15 0.69 0.59 
c2 4.16 0.77 0.56 

c3 4.20 0.74 0.65 

c4 4.13 0.73 0.68 

c5 4.15 0.76 0.62 
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4.2.  Confirmatory factor analysis results 

To confirm the four-factor structure identified through EFA, a CFA was conducted on the second 

subsample (n=247) using maximum likelihood estimation. The hypothesized measurement model, which is 

based on the PDCA framework and consists of four correlated latent constructs (PDCA), exhibited an 

exceptional overall model fit, as shown in Table 5. A strong relative model fit was indicated by the  

Chi-square to degrees of freedom ratio (χ²/df=1.49), which was significantly lower than the recommended 

threshold of 3.0. The CFI=0.951 and TLI=0.943 both exceeded the 0.90 benchmark for acceptable fit and 

approached the more stringent 0.95 criterion, further supporting the model's adequacy. The absolute fit 

indices were also robust: the RMSEA=0.04, 90% CI [0.03, 0.05]) was below the 0.06 cutoff for close fit, and 

the SRMR=0.05 remained comfortably under the 0.08 threshold. Collectively, these indices suggest that the 

four-factor PDCA model is an exemplary fit for the observed data. The statistical significance of all 

standardized factor loadings was significant (p<0.001), with a range of 0.54 to 0.79, as shown in Figure 2. 

The magnitude and consistency of these loadings serve as confirmation that each item makes a substantial 

contribution to its intended latent construct. The structural integrity of the measurement model was further 

substantiated by the absence of cross-loadings or specification errors. 

 

 

Table 5. Goodness-of-fit indices for the CFA model (n=247) 
Fit index Recommended value Model value Interpretation 

χ2/df <3 1.49 Excellent fit 
CFI >0.90 0.95 Excellent fit 

TLI >0.90 0.94 Good fit 

RMSEA <0.06 0.04 Excellent fit 
90% CI for RMSEA Lower<0.06, Upper<0.08 [0.03, 0.05] Excellent fit 

SRMR <0.08 0.05 Excellent fit 

 

 

 
 

Figure 2. The confirmed four–factor model of the PSTQS with standardized estimates 
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The measurement model's results are illustrated in Table 6. The CR values were robust across all 

constructs: Plan (0.82), Do (0.84), Check (0.81), and Act (0.79), all of which exceeded the recommended 

threshold of 0.70. These findings suggest that the latent construct reliability and internal consistency are 

satisfactory. The AVE for the Do construct satisfies the recommended 0.50 criterion with regard to 

convergent validity (AVE=0.51). Nevertheless, the AVE values for Plan (0.48), Check (0.46), and Act (0.43) 

were marginally lower than the conventional 0.50 threshold. Methodological literature acknowledges that 

AVE values marginally below this cutoff may be acceptable when CR exceeds 0.70 and factor loadings are 

substantively strong, although AVE≥0.50 is frequently the recommended threshold [28]. The present study 

has shown that all three constructs have CR values that are significantly higher than 0.70, and the majority of 

standardized loadings exceed 0.60. This suggests that the indicators have an adequate shared variance. It is 

crucial to note that the slightly lower AVE values are likely due to the multidimensional and behaviorally 

diverse nature of classroom practice. “Act” (teaching improvement) is a construct that inherently 

encompasses heterogeneous but theoretically coherent behaviors, such as professional development, 

reflection, and collaboration. While maintaining theoretical completeness, this conceptual breadth may 

modestly reduce shared variance. The AVE would have been marginally increased by removing lower-

loading items (e.g., a3=0.54); however, such an action would have resulted in a reduction in construct 

coverage and a loss of theoretical fidelity to the PDCA improvement cycle. To assess this trade-off, 

additional diagnostic tests were implemented. The simulations of item removal demonstrated that the deletion 

of lower-loading items resulted in trivial AVE increases (≤0.03) and weakened content representativeness. 

Consequently, item retention was theoretically justified to maintain the integrity of the construct and ensure 

that it is consistent with the PDCA framework. 

 

 

Table 6. Results of the measurement model: loadings, reliability, and convergent validity (n=247) 
Construct Item β S.E. CR AVE 

Plan p1 0.66 - 0.82 0.48 
p2 0.69 0.11   

p3 0.63 0.10   

p4 0.72 0.10   

p5 0.73 0.11   

Do d1 0.71 - 0.84 0.51 

d2 0.74 0.09   

d3 0.70 0.09   

d4 0.74 0.10   

d5 0.65 0.10   

Check c1 0.71 - 0.81 0.46 

c2 0.65 0.11   

c3 0.68 0.10   

c4 0.64 0.10   

c5 0.69 0.10   

Act a1 0.69 - 0.79 0.43 
a2 0.79 0.12   

a3 0.54 0.11   

a4 0.63 0.11   

a5 0.58 0.10   

Note. All standardized factor loadings (β) are significant at p<0.001 

 

 

Additional interpretive insight is provided by discriminant validity analysis, as seen in Table 7. Each 

PDCA phase is empirically distinct, as confirmed by the Fornell–Larcker criterion and HTMT ratios. The 

moderate correlation between Plan and Act shows their conceptual proximity. Planning informs subsequent 

revisions, and reflective improvement feeds forward into subsequent planning cycles. This moderate 

correlation empirically substantiates the cyclical and iterative characteristics of the PDCA framework, rather 

than suggesting redundancy. The CFA findings, when considered collectively, confirm that teaching quality 

is most effectively represented as four distinct yet interrelated phases, as conceptualized through a continuous 

improvement lens. The reliability estimates, validity evidence, and model fit indices collectively demonstrate 

that the PSTQS captures the structural differentiation and dynamic interconnection that are inherent in the 

PDCA framework. The results substantively indicate that instructional quality in primary education operates 

as a structured cycle, with strong implementation and evaluation, beyond statistical adequacy. Reflective 

refinement may necessitate additional institutional strengthening. 
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Table 7. Discriminant validity: Fornell-Larcker criterion and HTMT ratios 
Construct Plan Do Check Act 

Plan 0.69    
Do 0.07 0.71   

Check 0.38 0.23 0.67  

Act 0.40 0.19 0.35 0.66 

Note: Diagonal values are the square root of the AVE. Off-diagonal values are 

inter-factor correlations (below diagonal) and HTMT ratios (above diagonal). 
 

 

5. DISCUSSION 

The primary objective of this study was to establish and verify the PSTQS as a PDCA-based 

framework for continuous instructional improvement in Vietnamese primary education. The discussion 

emphasizes the theoretical and practical implications of these results for the implementation of educational 

quality management and reform, rather than merely reiterating statistical findings. The current investigation 

makes three substantial contributions to the existing body of literature. Initially, it facilitates the conceptual 

integration of classroom-level pedagogy and TQM. Prior studies have advocated for the PDCA cycle as an 

effective framework for improving educational quality [8]–[11]; however, its empirical application in daily 

teaching practice has been limited. The PSTQS bridges the gap between micro-level pedagogical processes 

and organizational quality management theory by translating the PDCA into observable instructional 

behaviors. This bolsters the argument that continuous improvement models are not merely administrative 

tools; they can also significantly influence classroom practice. Secondly, the results serve to underscore the 

complexities of teaching quality. The empirical distinction between PDCA implies that instructional quality 

is not a single global competence but rather a cyclical process that involves preparation, enactment, 

evaluation, and refinement. The moderate inter-factor correlations further support the interpretation of 

teaching quality as a dynamic improvement loop rather than a linear performance construct. This is consistent 

with the iterative improvement logic that is emphasized in the PDCA scholarship [8], [10] and bolsters 

theoretical arguments that quality in education is maintained through structured reflection and feedback 

mechanisms. Third, the investigation addresses a methodological gap in the Vietnamese context. The PDCA 

was typically discussed conceptually or applied within localized school improvement initiatives in previous 

national studies [12], [13]. Nevertheless, there was a dearth of psychometrically validated and standardized 

instruments that were appropriate for system-wide monitoring. This study addresses the requests of 

Rodríguez–Mantilla et al. [15] and Wafudu et al. [16] for more robust measurement tools to bolster the IQAS 

by creating a rigorously validated scale. In doing so, it places Vietnam's reform endeavors within the broader 

international discourse on evidence-based quality governance. 

The 2018 GEP prioritizes reflective professionalism, formative assessment, and competency-based 

instruction. The PSTQS provides a concrete means for assessing the practical application. It is important to 

point out that the EFA descriptive results show a pattern where “Do” and “Check” are more popular than 

“Act.” This conclusion suggests that teachers may be more confident in how they teach and grade students 

than in how they improve their own work through systematic reflection. of these reform principles. It is 

crucial to note that the pattern observed in the EFA descriptive results—a higher endorsement of “Do” and 

“Check” in comparison to “Act”—indicates that teachers may be more assured in the delivery of instruction 

and student assessment than in the process of systematic reflective improvement. This finding has theoretical 

implications: the implementation of reform may initially enhance visible instructional behaviors before fully 

institutionalizing reflective and collaborative professional cultures. This observation is consistent with 

international research that indicates that the implementation of continuous improvement frameworks 

necessitates sustained cultural change rather than procedural compliance [3]. Therefore, the PSTQS is 

capable of indicating developmental imbalances within the PDCA cycle, which can assist policymakers in 

determining which phases of the improvement process need support. It does not merely assess current 

practice. 

The PSTQS serves as a structured reflective tool at the teacher level. In contrast to generic 

evaluation checklists, its PDCA alignment motivates educators to view instruction as an iterative 

improvement process. This aspect is consistent with the recommendations of Bogren et al. [14], who 

underscore the importance of self-regulated, evidence-informed teaching in the maintenance of professional 

development. Aggregated PSTQS data at the school leadership level can inform targeted professional 

development strategies. For example, systematic problems in the "Check" dimension may show that teachers 

need training in formative assessment practices. This approach is in line with the IQAS methods that Kaplani 

and Zafiropoulos [18] promote. The scale can connect national reform goals with clear teaching measures 

because it is based on both PDCA theory and GEP requirements. As such, the instrument advocates for  

data-driven school improvement planning rather than episodic intervention. The MOET may employ the 

PSTQS as a monitoring tool to evaluate the fidelity of the GEP implementation at the policy level. The scale 
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is able to align national reform objectives with measurable instructional indicators due to its foundation in 

both PDCA theory and GEP mandates. This requirement is in accordance with international quality assurance 

recommendations that emphasize accountability systems that are substantiated by dependable metrics [5], 

[17]. Positioning the PSTQS as a developmental instrument, rather than a high-stakes evaluation tool, is 

crucial. International quality management research warns that punitive perception renders improvement-

oriented instruments ineffective [9], [11]. Consequently, sustainable implementation will necessitate clear 

communication and supportive policy framing. 

In spite of its advantages, it is imperative to recognize numerous constraints. The PSTQS was 

initially validated in Vietnamese primary schools that were operating under the 2018 GEP. Contextual 

adaptation may be required prior to the implementation of the PDCA in other educational systems, despite its 

global recognition. Cultural expectations regarding autonomy, collegial collaboration, and reflection may 

influence response patterns and necessitate recalibration. Secondly, the PSTQS is a self-report instrument 

that captures perceived instructional behaviors rather than externally observed practices. Although statistical 

and procedural remedies were implemented to mitigate CMB, future research could incorporate student 

outcome data or classroom observation to enhance criterion-related validity. Third, institutional readiness 

may influence the success of implementation. Schools that lack administrative support or have restricted 

professional learning communities may encounter difficulties in operationalizing the “Act” phase of 

continuous improvement. The PSTQS captures structured instructional processes, but it does not directly 

measure structural constraints. Therefore, it is crucial to consider the wider systemic conditions when 

interpreting the results. This investigation transcends the mere verification of a statistical model and 

illustrates how the PDCA framework can be operationalized as a context-sensitive, coherent, and measurable 

representation of teaching quality. The PSTQS makes a practical and theoretical contribution to the field of 

educational quality assurance by combining quality management theory with classroom practice and national 

reform mandates. Its value is not solely derived from its precision in measurement but also from its ability to 

conceptualize teaching as a disciplined cycle of planning, implementation, evaluation, and improvement—an 

orientation that is essential for the sustainable transformation of education. 

 

 

6. CONCLUSION 

The aim of this study was to assess the quality of primary school teaching in alignment with 

Vietnam’s 2018 GEP using a scientifically validated instrument. The research provides a theory-driven, 

robust measure of instructional practices through the development and validation of the PSTQS, a 20-item 

instrument that is rooted in the PDCA framework. The two-phase design, which included EFA and CFA with 

a large, independent sample of 528 in-service teachers, confirmed the scale’s four-factor structure. The 

design also exhibited strong convergent and discriminant validity, as well as high internal consistency. The 

study’s primary contribution is the transformation of the PDCA cycle from a theoretical concept to a 

practical, psychometrically sound instrument. The PSTQS offers a concrete, actionable tool to guide and 

support educational improvement in the face of curriculum reforms that require more than policy rhetoric. It 

provides policymakers with evidence to monitor instructional quality under the GEP, empowers teachers to 

engage in structured self-reflection, and enables school leaders to design data-informed professional 

development programs. By doing so, the PSTQS establishes a clear path to enhance the effectiveness of 

teaching and encourage the development of student competency, thereby bridging the gap between policy 

and practice. 

Nevertheless, there are several methodological constraints that necessitate more explicit 

consideration, particularly in the context of sample representativeness. Initially, the study implemented 

convenience sampling through the distribution of online Google Forms. Although this method facilitated the 

efficient collection of data and widespread participation, it also introduced the possibility of self-selection 

bias. Teachers who elected to respond may have been more optimistic about quality improvement initiatives, 

professionally engaged, or technologically confident. As a result, the sample may overrepresent educators 

who are already reflective or motivated, which could potentially inflate reported engagement across PDCA 

dimensions—particularly in areas such as planning and assessment. Additionally, the exclusion of teachers 

with limited digital access or lower technological literacy due to online administration may have impacted 

the dataset. Consequently, the diversity of instructional contexts may have been reduced. The demographic 

composition of the sample also suggests a possible bias in favor of experienced and urban-based educators. 

Factor loadings and mean scores may be influenced by the more stable instructional routines and greater 

familiarity with curriculum reform expectations that highly experienced educators may report. Experience 

can make professional judgment better, but it can also hide the differences between new teachers who are still 

learning how to use PDCA-aligned skills. Consequently, the factorial structure that was confirmed in this 

study may be indicative of a professional cohort that is relatively mature, rather than the complete spectrum 
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of teacher developmental stages. Third, data were exclusively collected from Ho Chi Minh City,  

a metropolitan area that is distinguished by comparatively robust institutional support, greater access to 

professional development, and superior infrastructure in comparison to numerous rural or remote regions of 

Vietnam. In urban settings, schools frequently receive advantages from more consistent policy 

implementation, stronger leadership capabilities, and more extensive peer collaboration networks. In contrast, 

rural schools may encounter resource constraints, larger multigrade classrooms, and limited professional 

learning opportunities, all of which could potentially impact the implementation of PDCA cycles, particularly 

the “Act” dimension, which involves professional development and reflection. Consequently, it is advisable 

to exercise prudence when applying these findings to a national scale. Future research should address these 

concerns by ensuring balanced representation based on teacher experience and school type, incorporating 

rural and disadvantaged schools, and employing stratified random sampling across regions. This replication 

would enhance the PSTQS’s national applicability and external validity. 
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