
  
 
 

 42 Page 42-50 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Educational Measurement, Evaluation and Research 

Volume 1, Issue 1, January-June 2025 

 

 

 

Psychometric Analysis of Competency-Based Assessments: 

Reliability, Validity, and Measurement Challenges 

 

Ms. Anjali M. Pillai 

Lecturer 

Department of Educational Psychology 

SNM Training College, Moothakunnam, Kerala, India 

Email ID: anjalipillai92@gmail.com 

 

ABSTRACT 

Competency-based assessment (CBA) has emerged as a transformative 

approach in modern education, emphasizing the demonstration of skills, 

knowledge, and attitudes rather than rote memorization. However, ensuring the 

reliability and validity of such assessments remains a significant challenge. This 

study focuses on the psychometric analysis of competency-based assessments, 

examining key measurement properties such as reliability, validity, item 

characteristics, and scoring consistency. A mixed-method research design was 

employed, integrating qualitative framework development with quantitative 

statistical analysis. The findings indicate that while competency-based 

assessments provide a more holistic evaluation of learners, they require robust 

psychometric validation to ensure fairness and accuracy. The study contributes 

to the advancement of educational measurement by proposing a structured 

model for analyzing competency-based assessments. 
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INTRODUCTION 

The shift from traditional knowledge-based evaluation to competency-based assessment 

reflects a broader transformation in educational philosophy. Competency-based assessment 

focuses on what learners can do with their knowledge, emphasizing real-world application, 

problem-solving, and critical thinking. 
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Unlike conventional assessments, which often rely on standardized tests and objective 

questions, competency-based assessments involve performance tasks, projects, and portfolios. 

These methods provide a more comprehensive evaluation of learner abilities but introduce 

complexities in measurement and scoring. 

 

Psychometric analysis plays a crucial role in ensuring that competency-based assessments are 

reliable, valid, and fair. Without rigorous validation, such assessments may lead to inconsistent 

and subjective results. This study explores the psychometric properties of competency-based 

assessments, aiming to bridge the gap between innovative assessment practices and scientific 

measurement principles. 

 

OBJECTIVES OF THE STUDY 

The study aims to: 

1. Analyze the psychometric properties of competency-based assessments.  

2. Evaluate reliability and validity in performance-based evaluation.  

3. Examine scoring consistency and inter-rater reliability.  

4. Identify challenges in measuring competencies.  

5. Propose a framework for psychometric validation of CBA.  

 

REVIEW OF LITERATURE 

Competency-based education has gained prominence globally, with a focus on learner-centered 

approaches and skill development. Research indicates that traditional testing methods are 

insufficient for capturing complex competencies. 

 

Studies in psychometrics emphasize the importance of reliability and validity in assessment 

design. Cronbach’s alpha is commonly used to measure internal consistency, while factor 

analysis helps establish construct validity. In competency-based contexts, additional measures 

such as inter-rater reliability and rubric validation are critical. 

 

Recent research highlights the integration of technology in competency assessment, enabling 

data-driven evaluation and automated scoring. However, challenges remain in standardizing 

performance-based assessments and ensuring comparability across contexts. 
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CONCEPTUAL FRAMEWORK 

1. Competency-Based Assessment (CBA) 

Key components: 

 Knowledge  

 Skills  

 Attitudes  

 Application  

 

 

Figure 1: Structure of Competency-Based Assessment 

 

2. Psychometric Dimensions 

 Reliability  

 Validity  

 Objectivity  

 Fairness  

 

RESEARCH METHODOLOGY 

1. Research Design 

A mixed-method approach combining qualitative and quantitative analysis. 

2. Sample 

A sample of 260 secondary school students participating in competency-based assessments. 

3. Tool Development 

The assessment tool included: 

 Performance tasks  

 Rubric-based scoring  

 Portfolio evaluation  
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Figure 2: Psychometric Analysis Process 

 

RELIABILITY ANALYSIS 

1. Internal Consistency 

 

Table 1: Reliability Coefficient 

Method Value 

Cronbach’s Alpha 0.83 

 

2. Inter-Rater Reliability 

 

Table 2: Inter-Rater Agreement 

Rater Pair Correlation 

R1–R2 0.78 

R2–R3 0.81 

R1–R3 0.76 

 

VALIDITY ANALYSIS 

1. Content Validity 

Ensured through expert review and alignment with competencies. 

2. Construct Validity 

Factor analysis confirmed alignment with competency domains. 

3. Criterion Validity 
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Table 3: Validity Correlation 

Variable Correlation 

CBA Score vs Academic Score 0.74 

 

CHALLENGES IN PSYCHOMETRIC ANALYSIS 

 Subjectivity in scoring  

 Difficulty in standardization  

 Time-consuming evaluation  

 Variability across raters  

 

DISCUSSION  

The findings indicate that competency-based assessments can achieve acceptable levels of 

reliability and validity when supported by structured rubrics and systematic evaluation 

procedures. The Cronbach’s alpha value of 0.83 suggests strong internal consistency, while 

inter-rater correlations indicate moderate to high agreement among evaluators. 

 

However, the subjective nature of performance-based tasks remains a significant challenge. 

Differences in evaluator interpretation can lead to variability in scores, highlighting the 

importance of clear rubrics and rater training. 

 

The validity analysis demonstrates that competency-based assessments effectively measure 

intended learning outcomes, particularly in terms of application and problem-solving skills. 

This supports the growing emphasis on competency-based education as a more holistic 

approach to assessment. 

 

The extended analysis reinforces that competency-based assessments (CBA) require a 

fundamentally different psychometric approach compared to traditional testing systems. While 

classical measurement models emphasize uniformity and objectivity, CBAs prioritize 

authenticity and real-world performance, which introduces variability but enhances educational 

relevance. 

 

One of the central findings of this study is the role of rubrics in stabilizing measurement quality. 

Detailed analytic rubrics significantly improved inter-rater reliability by providing explicit 
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 performance criteria. However, even with structured rubrics, some degree of subjectivity 

persists, especially in evaluating complex competencies such as creativity, collaboration, and 

critical thinking. 

 

Another key observation is the importance of multi-method assessment. The combination of 

performance tasks, portfolios, and observational methods provided a more comprehensive 

evaluation of competencies. This triangulation of data strengthens construct validity and 

reduces the limitations of single-method assessments. 

 

Technological integration also emerged as a critical factor. Digital platforms enabled efficient 

data collection, scoring, and analysis, making large-scale implementation of CBA more 

feasible. Automated analytics tools can further enhance reliability by identifying 

inconsistencies and patterns in scoring. 

 

However, challenges such as scalability, time constraints, and the need for trained evaluators 

remain significant barriers. Institutions must balance the depth of assessment with practical 

feasibility to ensure sustainable implementation. 

 

EDUCATIONAL IMPLICATIONS 

The findings of this study have several implications: 

1. Assessment Reform 

Educational systems should gradually shift towards competency-based frameworks supported 

by psychometric validation.  

2. Rubric Development 

Institutions must invest in designing detailed and standardized rubrics to ensure scoring 

consistency.  

3. Teacher Training 

Training programs should focus on assessment literacy, including psychometric principles and 

rubric-based evaluation.  

4. Technology Integration 

Adoption of digital tools can streamline assessment processes and improve accuracy.  

5. Policy Frameworks 
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Policymakers should establish guidelines for implementing competency-based assessments at 

scale.  

 

LIMITATIONS OF THE STUDY 

The study acknowledges the following limitations: 

 The sample size was limited to 260 students.  

 The study focused primarily on secondary education.  

 Advanced psychometric models such as Item Response Theory were not applied.  

 Longitudinal reliability and validity were not assessed.  

 

Future research should address these limitations by expanding the scope and incorporating 

advanced analytical techniques. 

 

FUTURE DIRECTIONS 

Future research can explore: 

 Integration of AI-based scoring systems for competency assessment  

 Application of Item Response Theory in performance-based tasks  

 Development of standardized competency frameworks across disciplines  

 Cross-cultural validation of competency-based assessment tools  

 Long-term impact of CBA on student learning outcomes  

 

 

Figure 3: Psychometric Model of Competency-Based Assessment 
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CONCLUSION 

The psychometric analysis of competency-based assessments highlights the evolving nature of 

educational measurement in the 21st century. As education systems move towards skill-based 

and learner-centered approaches, the need for robust and scientifically validated assessment 

methods becomes increasingly important. 

 

This study demonstrates that competency-based assessments can achieve high levels of 

reliability and validity when supported by structured rubrics, multi-method evaluation, and 

systematic psychometric analysis. The integration of technology further enhances the 

feasibility and scalability of such assessments. 

 

However, the inherent complexity of measuring competencies requires continuous refinement 

of assessment tools and practices. Balancing authenticity with standardization remains a key 

challenge. Educators and policymakers must work collaboratively to develop frameworks that 

ensure fairness, accuracy, and inclusivity. 

 

In conclusion, competency-based assessment represents a significant advancement in 

educational evaluation, offering a more holistic and meaningful measure of student learning. 

With continued research and innovation, it has the potential to transform assessment practices 

and improve educational outcomes. 

 

REFERENCES 

1. Anastasi, A., & Urbina, S. (1997). Psychological Testing (7th ed., pp. 60–95). Prentice 

Hall.  

2. Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in 

Education, 5(1), 7–74.  

3. Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. 

Psychometrika, 16(3), 297–334.  

4. Gulikers, J. T. M., Bastiaens, T. J., & Kirschner, P. A. (2004). A five-dimensional 

framework for authentic assessment. Educational Technology Research, 52(3), 67–86.  

5. Kane, M. (2006). Validation. In Educational Measurement (4th ed., pp. 17–64). 

American Council on Education.  

6. Messick, S. (1995). Validity of psychological assessment. American Psychologist,  



  
 
 

 50 Page 42-50 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Educational Measurement, Evaluation and Research 

Volume 1, Issue 1, January-June 2025 

 

 

 

50(9), 741–749.  

7. Nitko, A. J., & Brookhart, S. M. (2011). Educational Assessment of Students (pp. 220–

260). Pearson.  

8. Shavelson, R. J. (2010). On the measurement of competency. Empirical Research in 

Vocational Education, 2(1), 41–63.  

9. Singh, A. K. (2010). Tests, Measurements and Research Methods in Behavioural 

Sciences (pp. 170–210). Bharati Bhawan.  

 


