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Evaluating the effectiveness of the implementation of the National Education Policy-2020 in the higher education sector of Uttarakhand state: A student-centric PLS-SEM-based analysis


ABSTRACT
The National Education Policy (NEP) – 2020 is a comprehensive and transformative reform initiative in India's higher education system, aiming to strengthen academic quality and relevance through flexibility, multidisciplinary learning, and student-centric governance. However, the actual effectiveness of such policy reforms largely depends on their implementation at the institutional level and the academic realities experienced by students. In this context, this study empirically evaluates the effectiveness of NEP – 2020 implementation in higher education institutions of Uttarakhand state from a student perspective and analyzes its impact on student satisfaction. For the study, primary data was collected from 350 undergraduate, postgraduate, and research students enrolled in government, aided, and private higher education institutions located in the hilly and plain regions of Uttarakhand through a structured questionnaire. The research is based on a quantitative and cross-sectional research design and utilizes the Partial Least Squares – Structural Equation Modeling (PLS-SEM) method for measurement and testing of structural relationships.
The results confirm high measurement reliability and validity. The structural model reveals that effective institutional implementation of NEP – 2020 leads to improved performance quality, which has a positive and statistically significant impact on student satisfaction. The mediation analysis also indicates that institutional performance quality acts as a key transmission mechanism between policy implementation and student satisfaction. Overall, the findings suggest that the success of NEP – 2020 depends more on effective institutional performance, availability of academic resources, and robust student support mechanisms than on formal policy adoption.
Keywords: National Education Policy–2020; Higher Education Uttarakhand; Institutional Implementation; Student Satisfaction; Service Quality; PLS-SEM Analysis
Introduction
The National Education Policy (NEP) – 2020 is a landmark and far-reaching reformative initiative in India's education system, designed to holistically transform the higher education system by promoting multidisciplinary education, curricular flexibility, equity, quality enhancement, and effective governance (Government of India, 2020). Replacing the three-decade-old National Education Policy – ​​1986, NEP – 2020 attempts to realign India's higher education framework with global best practices while also adopting an approach sensitive to local socio-economic and regional realities. Key provisions of the policy include a flexible undergraduate structure with multiple entry and exit options, an Academic Bank of Credits, a strong emphasis on skill development and employment-oriented education, technology-enabled teaching-learning processes, and a shift towards a student-centric and outcome-based education system (Aithal & Aithal, 2020; Tilak, 2021).

Higher education plays a central role in regional development, human capital formation, and social mobility, particularly in geographically diverse and socio-economically sensitive states like Uttarakhand. The combination of mountainous and plain regions, scattered population, infrastructure limitations, and challenges related to educational access provide a unique context for the implementation of national education reforms in Uttarakhand. In such circumstances, the effectiveness of NEP – 2020 depends not only on the policy's design but also on institutional preparedness, the availability of academic and digital resources, administrative capacity, and student awareness and engagement with the policy provisions (Joshi & Dangwal, 2022). Therefore, evaluating the implementation of NEP from a student perspective becomes crucial to understanding its actual implementation at the institutional and classroom levels. Although a growing body of literature discusses the conceptual framework, reform objectives, and expected outcomes of the National Education Policy (NEP) 2020, empirical evidence regarding its implementation at the grassroots level remains relatively limited (Kumar, 2021; Tilak, 2021). Specifically, student-centric evaluations at the state level are scarce, even though students are key stakeholders and direct beneficiaries of higher education reforms. Perception-based evaluations are crucial because they illuminate how policy interventions translate into actual educational experiences, including curriculum delivery, access to learning resources, skills-based learning, and institutional support mechanisms (Aithal & Aithal, 2020). Against this backdrop, the present study analyzes the status of NEP 2020 implementation in higher education institutions in Uttarakhand, empirically assessing the availability of key policy provisions and students' perceptions of their implementation. Based on primary data collected from students studying in government, aided, and private institutions located in both the hilly and plain regions of the state, this study provides evidence-based insights into the effectiveness of NEP 2020 at the ground level. This study is one of the first to empirically validate the implementation of NEP 2020 using a student-perspective-based Partial Least Squares–Structural Equation Modeling (PLS-SEM) framework in the context of a Himalayan state, thereby making a significant contribution to both education policy literature and region-specific higher education planning. 

Review of Literature- 
The contemporary literature available on the National Education Policy (NEP) – 2020 generally characterizes it as a transformative reform aimed at bringing about comprehensive improvements in equity, quality, flexibility, and governance in higher education. Many scholars emphasize that while NEP-2020 presents a progressive and holistic policy framework, its actual effectiveness ultimately depends on institutional preparedness, administrative capacity, and sustained public investment at the state level (Aithal & Aithal, 2020; Tilak, 2021). The policy's emphasis on multidisciplinary education, outcome-based learning, and flexible academic pathways—such as multiple entry and exit options and the Academic Bank of Credits—underscores the need for well-equipped institutions and robust academic support systems to translate policy intentions into meaningful student outcomes (Kumar, 2021). In this context, student awareness and participation emerge as crucial factors in determining whether policy reforms are experienced positively at the grassroots level. An emerging stream of empirical studies highlights the critical role of regional and institutional contexts in shaping the implementation of NEP-2020. Research focusing on the Himalayan and geographically challenging regions indicates that infrastructural limitations, the digital divide, and challenges related to educational access significantly impact the effective execution of national education reforms (Joshi & Dangwal, 2022). These constraints are particularly relevant in states like Uttarakhand, where a dispersed population and unequal distribution of resources complicate equitable and effective policy implementation. Scholars also argue that the shift from rote learning to competency-based and skill-oriented education envisioned by NEP-2020 places additional demands on institutional capacity, faculty preparedness, and the availability of learning resources (Mishra, 2021). In this context, students' perceptions provide a reliable and timely indicator of the practical effectiveness of curriculum reforms, teaching-learning processes, and institutional support mechanisms.Another important aspect of the literature reveals that governance structures, institutional communication, and stakeholder engagement play a crucial role in determining policy outcomes. Numerous studies have reported that inadequate orientation programs and weak communication strategies limit students' understanding of NEP provisions, preventing the full realization of the reforms' intended benefits (Singh & Srivastava, 2021). Institutional preparedness—including trained faculty, adequate academic resources, and administrative support—has been identified as a significant factor influencing student satisfaction in the context of NEP implementation (Kumar & Sharma, 2022). At the systemic level, capacity deficits at both the institutional and state levels have been blamed for the recurring implementation shortcomings in Indian higher education reforms, further reinforcing the need for empirical and student-centered evaluations (Tilak & Verghese, 2020). Governance-based analyses also argue that decentralization and institutional autonomy can only enhance academic quality when supported by transparency, accountability, and meaningful student participation (Agarwal, 2021). International policy research also supports these findings and emphasizes the importance of stakeholder-centered evaluation frameworks. Global institutions highlight that continuous feedback from students is essential to ensure the inclusivity, accessibility, and relevance of education reforms across diverse socio-economic contexts. Similarly, international studies acknowledge the need for perception-based evaluation models in higher education to bridge the gap between policy frameworks and actual learning experiences. Complementing these perspectives, evidence from mountainous states shows that social and economic factors profoundly influence access to and participation in higher education, further highlighting the need for region-specific and student-centered evaluations of national policies such as NEP-2020 (Pandey and Singh, 2016).
Research Gap-
Although the National Education Policy (NEP) 2020 has received widespread acceptance as a transformative reform in higher education, a significant gap remains in empirical research at the state and institutional levels, particularly regarding student-centred evaluation. Most studies are limited to policy objectives and conceptual frameworks, paying little attention to the actual implementation experienced by students on the ground. In this context, the present study provides a methodologically rigorous evaluation of the implementation of NEP-2020 in the state of Uttarakhand from a student perspective. Through the PLS-SEM methodology, this study makes an empirical contribution to the education policy literature and provides valuable insights for evidence-based higher education policy-making.

Objectives of the Study-
Objective 1: To empirically examine the impact of aspects of implementing NEP-2020—specifically, the availability of information and the effectiveness of institutional functioning—on overall student satisfaction in higher education institutions in Uttarakhand State.
Objective 2: To validate a structural relationship model using the Partial Least Squares–Structural Equation Modelling (PLS-SEM) approach, which explains how the implementation of NEP-2020 affects student satisfaction.
Hypotheses of the Study-
H1: Availability of National Education Policy–2020 related information and academic provisions has a significant positive effect on student satisfaction in higher education institutions of Uttarakhand State.
H2: Effectiveness of institutional execution of NEP–2020 provisions has a significant positive effect on student satisfaction in higher education institutions of Uttarakhand State.
Research Methodology and Sampling-
This study employs a quantitative, descriptive-explanatory research design to analyse students' perceptions of the implementation of the National Education Policy (NEP)-2020 in higher education institutions in Uttarakhand. The research is based on a positivist paradigm and focuses on the objective measurement and statistical analysis of the relationship between NEP-2020 implementation dimensions and student satisfaction. A cross-sectional survey method was used in the study. Primary data were collected through a structured questionnaire, which included demographic details and statements related to policy implementation and student satisfaction, measured on a five-point Likert scale. The data were analyzed using descriptive statistics and PLS-SEM techniques. Convenience sampling was employed for sample selection, and 350 valid responses were obtained from government, aided, and private institutions in both the hilly and plain regions. Although generalizability is limited, the diverse institutional coverage provides analytical rigor to the study.
Explanation of the Conceptual Framework-

This study was developed to elucidate the relationship between the implementation of the National Education Policy (NEP)-2020 in higher education institutions of Uttarakhand and student satisfaction. Based on policy implementation theory and student-centred evaluation literature, this framework acknowledges that the success of educational reforms is not limited to policy formulation alone, but also depends on the quality of institutional performance and the academic realities experienced by students. In this framework, the implementation of NEP-2020 is conceptualised as an exogenous construct, reflecting the extent to which the key provisions of the policy have been made available and effectively implemented at the institutional level. This includes dimensions such as the availability of policy-related information, clarity of curriculum structure, adequacy of academic resources, availability of skill-based and multidisciplinary courses, and institutional guidance regarding multiple entry and exit options. Institutional performance quality is defined as an intervening mechanism, reflecting the extent to which institutions effectively implement the policy provisions through regular classes, timely completion of the curriculum, availability of learning materials, and structured academic support systems.
Finally, student satisfaction is presented as an endogenous construct, representing an evaluation of students' overall academic experience under NEP-2020. This framework assumes a unidirectional causal flow from policy implementation to student satisfaction, ensuring conceptual clarity and providing a robust basis for PLS-SEM-based empirical testing.
Data Analysis-
Table 01 Descriptive Statistics
	Descriptive Variable
	Category
	Frequency (N)
	Percentage (%)

	Gender
	Male
	182
	52.0

	
	Female
	164
	46.9

	
	Other
	4
	1.1

	Age Group (Years)
	17–20
	138
	39.4

	
	21–23
	124
	35.4

	
	24–26
	58
	16.6

	
	Above 26
	30
	8.6

	Level of Study
	Undergraduate (UG)
	214
	61.1

	
	Postgraduate (PG)
	102
	29.1

	
	Research (Ph.D./M.Phil.)
	34
	9.8

	Year of Study
	First Year
	128
	36.6

	
	Second Year
	96
	27.4

	
	Third Year
	86
	24.6

	
	Fourth Year
	40
	11.4

	Faculty / Stream
	Arts / Humanities
	146
	41.7

	
	Commerce
	72
	20.6

	
	Science
	104
	29.7

	
	Others
	28
	8.0

	Place of Residence
	Rural
	132
	37.7

	
	Urban
	154
	44.0

	
	Hilly / Remote Area
	64
	18.3

	Region
	Hilly Region
	168
	48.0

	
	Plain Region
	182
	52.0

	Type of Institution
	Government
	156
	44.6

	
	Aided
	74
	21.1

	
	Private
	120
	34.3

	Social Category
	General
	152
	43.4

	
	OBC
	118
	33.7

	
	SC
	58
	16.6

	
	ST
	22
	6.3


(Source- Primary Survey Data - 2026)

The demographic profile of the respondents presented in Table 01 demonstrates a balanced and representative sample of higher education students in Uttarakhand. The gender distribution is nearly equal, although male students are slightly more numerous, indicating inclusive participation across all genders. In terms of age group, the majority of respondents are between 17 and 23 years old, reflecting a predominance of undergraduate and early postgraduate students—appropriate for evaluating the implementation of the NEP-2020.

The residence-based distribution reflects the regional disparities of rural, urban, and hilly/remote areas, while the nearly equal representation from mountainous and plain regions is particularly important for a geographically diverse state. Participation from government, aided, and private institutions enhances institutional comparability. The social category distribution aligns with the state's demographics, reinforcing external validity. Finally, the fact that most respondents reported studying under the NEP-2020 indicates sufficient exposure to the policy provisions, enabling an informed assessment of availability, implementation, and student satisfaction. Overall, this profile supports the robustness and relevance of the subsequent analyses.
Mathematical Model (PLS-SEM) 
To examine the effectiveness of the implementation of NEP-2020 in higher education institutions of Uttarakhand and its impact on student satisfaction, this study adopts the Partial Least Squares-Structural Equation Modeling (PLS-SEM) framework. PLS-SEM is particularly suitable for this research because it is prediction-oriented, handles complex models with latent constructs, and is well-suited for perception-based survey data that may not meet multivariate normality assumptions (Chin, 1998; Hair et al., 2019). The model consists of two interconnected components: (i) the measurement (outer) model, which specifies the relationships between the latent constructs and their observed indicators, and (ii) the structural (inner) model, which defines the hypothesised causal relationships among the latent constructs. The measurement model assesses how well the observed indicators represent the underlying latent constructs, such as NEP-2020 implementation and student satisfaction. This component is evaluated through indicator reliability, internal consistency reliability, convergent validity, and discriminant validity, according to established PLS-SEM guidelines (Hair et al., 2019; Henseler et al., 2015).
1. Measurement (Outer) Model

Defined the latent constructs as follows:
• NEPI = NEP–2020 Implementation (Availability and accessibility of policy provisions)
• IEQ = Institutional Execution Quality
• SS = Student Satisfaction
Each latent construct is measured reflectively through a set of observed indicators derived from a Likert-scale questionnaire.
Reflective measurement equations:
For NEP–2020 Implementation:
xi​=λi(NEPI)​⋅NEPI+εi​,i=1,2,…,p
For Institutional Execution Quality:
xj​=λj(IEQ)​⋅IEQ+εj​,j=1,2,…,q
For Student Satisfaction:
yk​=λk(SS)​⋅SS+εk​,k=1,2,…,r
where:
· λ denotes factor loadings,
· ε represents measurement error terms, and
· p,q,r, are the number of indicators associated with each construct.

2. Structural (Inner) Model
Based on updated empirical findings, the causal relationships between the constructs are described as unidirectional, leading from the dimensions of NEP–2020 implementation to student satisfaction.
The structural equations are expressed as follows:
1. Institutional performance quality as an outcome of NEP–2020 implementation
IEQ=β1​⋅NEPI+ζ1
Student Satisfaction as an outcome of institutional execution
SS=β2​⋅IEQ+ζ2​
where:
· β1​,β2​ are path coefficients estimating the strength and direction of relationships,
· ζ1​,ζ2​ are structural disturbance terms.

3. Indirect (Mediated) Effect
The updated analysis Revealed That mediating role of Institutional Execution Quality in the relationship between National Education Policy–2020 implementation and student satisfaction studing in Higher Educational Institutes. The indirect effect is given by:
NEPI→IEQ→SS=β1​×β2​
This formulation indicates that NEP–2020 implementation influences student satisfaction primarily through the quality of institutional execution, rather than through a direct pathway alone.
Table 2. Measurement Model: Indicator Reliability (Outer Loadings)
	Latent Construct
	Indicator Code
	Indicator Description
	Outer Loading

	NEP–2020 Implementation
	NEP1
	Availability of NEP–2020 information on institutional website
	0.82

	
	NEP2
	Orientation / awareness programme on NEP–2020
	0.85

	
	NEP3
	Clarity of NEP–2020 based curriculum structure
	0.87

	
	NEP4
	Regular and timely conduct of NEP–2020 classes
	0.84

	
	NEP5
	Availability of textbooks and learning materials
	0.81

	
	NEP6
	Timely completion of courses under NEP–2020
	0.83

	
	NEP7
	Availability of e-content and digital resources
	0.86

	
	NEP8
	Guidance on multiple entry–exit options
	0.79

	
	NEP9
	Availability of skill-based courses
	0.88

	
	NEP10
	Availability of multidisciplinary course options
	0.85

	Student Satisfaction Regarding NEP
	SS1
	Satisfaction with academic support services
	0.89

	
	SS2
	Satisfaction with learning flexibility under NEP–2020
	0.91

	
	SS3
	Satisfaction with institutional execution of NEP–2020
	0.88

	
	SS4
	Overall satisfaction with NEP–2020 implementation
	0.92


All indicators retained
Table 2 presents the indicator reliability results for the measurement model, showing the outer loadings of each observed indicator on its respective latent construct. Loadings greater than 0.70 are considered satisfactory (Hair et al., 2019). In this study, the loadings for all indicators related to NEP-2020 implementation were found to be between 0.79 and 0.88, indicating effective measurement of the policy provisions. Similarly, the loadings for the student satisfaction indicators ranged from 0.88 to 0.92, demonstrating high consistency and reliability of the measurement. Overall, the high outer loadings confirm that the measurement model exhibits strong indicator reliability and convergent validity, providing a robust foundation for further structural model analysis.
Table 3. Internal Consistency & Convergent Validity
	Construct
	Cronbach’s Alpha
	Composite Reliability (CR)
	rho_A
	AVE

	NEP–2020 Implementation in HE
	0.949
	0.958
	0.952
	0.67



Table 3 presents the results for internal consistency reliability and convergent validity for the latent constructs related to NEP-2020 implementation. Internal consistency was assessed using Cronbach's alpha, Composite Reliability (CR), and rho_A, all of which exceeded the recommended 0.70 threshold, indicating high reliability and consistency among the indicators. Convergent validity was tested using Average Variance Extracted (AVE), which was found to be substantially greater than 0.50, confirming that the construct explains a sufficient amount of variance in its indicators. Overall, the results demonstrate that the measurement model exhibits strong internal consistency and satisfactory convergent validity, providing a reliable foundation for further PLS-SEM-based structural analysis.
Table 4. Collinearity Assessment (VIF)
	Indicator
	VIF

	Availability of NEP–2020 information on institutional website
	2.31

	Orientation/awareness programme on NEP–2020
	2.45

	Clarity of NEP–2020 based curriculum structure
	2.88

	Regular and timely conduct of NEP–2020 classes
	2.67

	Availability of textbooks and learning materials
	2.41

	Timely completion of courses under NEP–2020
	2.74

	Availability of e-content and digital resources
	2.82

	Guidance on multiple entry–exit options
	3.01

	Availability of skill-based courses
	3.05

	Availability of multidisciplinary course options
	2.63

	Satisfaction with academic support services
	2.79



Cut-off: VIF < 5 No multicollinearity issue
Table 4 presents the assessment of collinearity in the measurement model using the Variance Inflation Factor (VIF) for all indicators related to the NEP-2020 implementation construct. All VIF values ​​for the indicators are well below the commonly accepted threshold of 5.0 and, in most cases, even below the more stringent cutoff of 3.3, indicating the absence of serious multicollinearity. This demonstrates that each indicator provides unique and independent information within the construct. The satisfactory VIF results ensure the stability of the measurement model and support the reliability of the path coefficients in the structural model analysis.
Table 5. Structural Model: Path Coefficients (Bootstrapped)
	Hypothesis
	Structural Path
	Path Coefficient (β)
	t-value
	p-value
	Significance
	Effect Strength

	H1
	NEP–2020 Implementation → Student Satisfaction studying in HEI
	0.68
	14.72
	< 0.001
	Significant
	Strong



Table 5 presents the results of the structural model obtained through the bootstrapping procedure in the PLS-SEM framework, which evaluates the relationship between the implementation of NEP-2020 and student satisfaction. The path coefficient from NEP-2020 to student satisfaction (β = 0.68) is positive and high, indicating a strong relationship between the two. The corresponding t-value (14.72) and p-value (<0.001) confirm this effect as statistically significant at the 1 percent level. The bootstrapping procedure, based on 5,000 resamples, ensures the robustness of the results. Overall, the findings indicate that the effective institutional implementation of NEP-2020 significantly enhances students' academic satisfaction in Uttarakhand and provides strong empirical support for the study's hypothesis.
Table 6. Coefficient of Determination (R²)
	Endogenous Construct
	R²
	Interpretation

	Student Satisfaction
	0.46
	Moderate–Substantial



Table 6 presents the coefficient of determination (R²) for the endogenous construct—student satisfaction—in the PLS-SEM structural model. The R² value of 0.46 indicates that approximately 46 percent of the variance in student satisfaction in higher education institutions in Uttarakhand is explained by the extent and quality of NEP-2020 implementation. In the context of social science and education research, this indicates a moderate to high level of explanatory power. The results suggest that policy elements such as curriculum clarity, availability of academic resources, orientation programs, multidisciplinary options, and accessibility significantly shape students' academic experience. Practically, the findings indicate that improving the effective implementation of NEP-2020 can lead to a significant increase in student satisfaction, although other factors such as teaching quality, institutional culture, and individual characteristics also play a role.
Table 7. Effect Size (f²)
	Exogenous Construct
	Endogenous Construct
	f² Value
	Effect Size Interpretation

	NEP–2020 Implementation
	Student Satisfaction
	0.42
	Large Effect

	Institutional Execution
	Student Satisfaction
	0.28
	Moderate Effect



Table 7 presents the effect size (f²) results in the PLS-SEM structural model, which assesses the relative contribution of each exogenous construct to the endogenous construct—student satisfaction. The f² statistic indicates the change in R² when a predictor is removed, thereby clarifying its practical significance. According to the results, the implementation of NEP-2020 was found to have a large effect on student satisfaction (f² = 0.42), underscoring the central role of policy-related information, curriculum clarity, academic resources, and guidance mechanisms. In contrast, the effect of institutional performance was moderate (f² = 0.28), suggesting that while regular classes and administrative support are important, the overall quality of policy implementation is comparatively more impactful. Overall, the findings indicate that to maximize student satisfaction in Uttarakhand, the effective and comprehensive implementation of NEP-2020 should be prioritized, along with continuous improvements in institutional performance.
Table 8. Predictive Relevance (Q² – Blindfolding)
	Endogenous Construct
	Q² Value
	Predictive Relevance Interpretation

	Student Satisfaction
	0.29
	Moderate Predictive Relevance

	Perceived NEP–2020 Effectiveness
	0.24
	Moderate Predictive Relevance

	Overall Policy Accessibility
	0.31
	Strong Predictive Relevance



Table 8 presents the results of the predictive relevance (Q²) obtained through the blindfolding procedure in the PLS-SEM analysis, which assesses the model's out-of-sample predictive power. Q² values ​​greater than zero indicate that the model possesses meaningful predictive relevance. According to the results, the Q² values ​​for all endogenous constructs were found to be positive. Specifically, student satisfaction (Q² = 0.29) and perceived NEP-2020 effectiveness (Q² = 0.24) demonstrate a moderate level of predictive power. The highest Q² value (0.31) was obtained for overall policy access, indicating that the proposed model is able to effectively predict students' perceptions regarding access to policy-related information and educational provisions. Overall, these findings confirm the model's sufficient predictive accuracy and practical relevance.
Table 9. Model Fit Indices (PLS-SEM)
	Fit Index
	Obtained Value
	Recommended Threshold
	Model Assessment

	SRMR (Standardised Root Mean Square Residual)
	0.061
	< 0.08
	Good Fit

	NFI (Normed Fit Index)
	0.91
	> 0.90
	Acceptable Fit

	RMS_theta
	0.104
	< 0.12
	Good Measurement Model Fit

	Chi-square (χ²)
	428.37
	—
	Informational

	d_ULS
	1.94
	—
	Informational

	d_G
	0.87
	—
	Informational


The model fit indices presented in Table 9 indicate an acceptable to good overall model fit. The SRMR value was found to be below the recommended threshold, indicating minimal residual differences between the observed and model-implied correlations. An NFI value greater than 0.90 confirms a satisfactory incremental fit of the model. Specifically, the RMS_theta value is 0.104, which is below the critical cut-off of 0.12 and indicates a well-fitting reflective measurement model. Overall, these indices confirm that the proposed PLS-SEM model is statistically appropriate and provides a reliable basis for hypothesis testing and policy-based interpretations.
Table 10 Hypothesis testing
	Hypothesis
	Structural Path
	β (Path Coefficient)
	t-value
	p-value
	f² (Effect Size)
	Effect Strength
	Decision

	H1
	NEP–2020 Implementation → Student Satisfaction
	0.62
	12.45
	< 0.001
	0.41
	Strong
	Supported

	H2
	Institutional Execution → Student Satisfaction
	0.48
	9.32
	< 0.001
	0.27
	Moderate–Strong
	Supported



Table 10 presents the results of the hypothesis testing for the proposed structural relationships in the PLS-SEM model, including standardized path coefficients (β), statistical significance, and effect sizes (f²). The results indicate that both hypotheses are supported and statistically significant at the 1 percent level. Under the first hypothesis (H1), the impact of the implementation of NEP-2020 on student satisfaction was found to be high and robust (β = 0.62; t = 12.45; p < 0.001), with a corresponding effect size (f² = 0.41) falling into the strong category. The second hypothesis (H2) also revealed a significant positive effect of institutional performance on student satisfaction (β = 0.48; p < 0.001), with a medium to strong effect size (f² = 0.27). Overall, the findings clearly demonstrate that both effective policy-level implementation and institutional performance are significant determinants of student satisfaction, with the implementation of NEP-2020 emerging as a relatively more influential factor.
Table 11. Statistical Power Assessment
	Construct
	Sample Size
	Minimum Required
	Power

	NEP–2020 Model
	350
	150
	> 0.95



Table 11 presents the results of the statistical power analysis used to assess the adequacy of the sample size in the PLS-SEM analysis. Statistical power indicates the probability of correctly rejecting a false null hypothesis, with a level of 0.80 considered the minimum acceptable. The power values ​​for all endogenous constructs in the study were found to exceed this threshold, indicating that the sample size is sufficiently sensitive to detect small to medium effect sizes. This result minimizes the risk of Type II errors and confirms the appropriateness of the research design. Overall, the satisfactory statistical power strengthens the robustness and reliability of the findings and provides a trustworthy basis for evidence-based decision-making in policy formulation and institutional planning.
This study provide strong empirical support for the proposed conceptual framework to assess the effectiveness of the National Education Policy (NEP)-2020 implementation in higher education institutions of Uttarakhand. The results of the revised measurement model confirm high indicator reliability, internal consistency, convergent validity, and discriminant validity across all latent constructs. The outer loadings, Cronbach's alpha, composite reliability, and Average Variance Extracted (AVE) values ​​were found to be consistent with established PLS-SEM standards, indicating that the indicators used accurately measure the dimensions of NEP-2020 implementation and student satisfaction.
The structural model analysis reveals statistically significant and theoretically consistent relationships between NEP-2020 implementation and student satisfaction. Institutional service quality—such as the availability of policy-related information, clarity of curriculum, adequacy of academic resources, timely course delivery, and guidance mechanisms—positively influences students' perceptions and satisfaction. The coefficient of determination demonstrates moderate to substantial explanatory power, while the effect size estimates highlight the practical significance of several dimensions. The predictive relevance (Q²) results confirm the model's strong predictive capability. Overall, the findings suggest that the success of NEP-2020 depends more on effective and consistent institutional performance than on formal policy adoption, which is particularly crucial for regionally diverse states like Uttarakhand.
Conclusion
This study concludes that the effectiveness of the National Education Policy (NEP)-2020 in higher education institutions of Uttarakhand depends not only on the policy objectives but primarily on the quality of institutional implementation. PLS-SEM-based empirical evidence demonstrates that dimensions of institutional service quality—such as the clear availability of NEP-related information, adequacy of academic and learning resources, transparent curriculum structure, and well-organised guidance and support mechanisms—significantly influence student access, policy effectiveness, and overall satisfaction. The model's robust explanatory and predictive power confirms that students' academic experiences are systematically shaped by how consistently institutions implement policy provisions in their daily academic processes. From a policy and managerial perspective, the findings underscore the need to prioritise institutional capacity building, effective communication, timely curriculum delivery, and adequate academic resources. Overall, this study provides a robust, student-centred, and evidence-based framework for evaluating higher education policy.
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