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Abstract 
 
Academic performance evaluation is a critical component of education, shaping student progress, curriculum 
development and instructional strategies. Traditional assessment methods, primarily reliant on grades and 
examination scores, often fail to provide a comprehensive measure of students' conceptual understanding and 
skill proficiency. This study advocates for a paradigm shift towards learning outcome-based assessments, 
particularly within Computer Science education for Class 11 and 12 students under the Central Board of 
Secondary Education (CBSE). To facilitate this transition, a novel dataset has been created and systematically 
mapped to four consolidated key learning outcomes, Computational Thinking and Data Structures, Computer 
Systems and Cyber Ethics, Programming Concepts and Python Applications and Database Management with 
SQL Integration. The findings underscore the effectiveness of outcome-based assessments in aligning evaluation 
methodologies with competency-driven education. 
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1. INTRODUCTION 

Academic performance evaluation is a fundamental aspect of education, influencing decisions on student 
progress, instructional quality, and curriculum planning. Traditional assessment methods, including exam 
scores, grades, and class participation, have long been used to measure academic success. However, these 

-
solving abilities. This limitation creates a gap in understanding how well students meet educational objectives. 

A shift from traditional assessment to learning outcome-based evaluation is essential in modern education. 
Traditional performance indicators, such as demographic factors, attendance, socio-economic status, and 
behavioral data from e-learning platforms, are valuable for predicting academic success. However, they do not 
fully capture the alignment between assessments and curriculum objectives. Hussain et al. [1] highlight that 
while attendance and demographic factors can predict performance, they do not accurately assess skill 
acquisition or conceptual mastery. 

Learning outcomes define the specific, measurable competencies students should acquire after completing a 
course or educational stage. The CBSE has integrated learning outcomes into its curriculum to promote skill-
based and competency-driven education. These outcomes provide a structured framework for both teaching and 
assessment. Hayat et al. [2] emphasize that outcome-based evaluation offers a more detailed understanding of 
student progress, particularly in higher education, where emotional intelligence and self-efficacy play a crucial 
role. Similarly, Turjman et al. [3] argue that an outcome-oriented approach allows educators to focus on specific 
skill sets rather than generalized grading metrics. 

Building on this foundation, this study introduces a dataset for evaluating academic performance using learning 
outcomes in CBSE Class 11 and 12 Computer Science. The paper is structured as follows: Section 2 presents a 
literature review summarizing relevant research. Section 3 discusses previous datasets and describes the 
proposed dataset. Finally, Section 4 concludes the study and suggests future research directions for enhancing 
outcome-based assessments through machine learning 
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2. LITERATURE REVIEW 

This literature review focused on increasing application of diverse datasets and analytical methodologies to 
evaluate academic performance. Studies such as Hussain et al. [1] have integrated these datasets with academic 
records to forecast end-semester results, demonstrating how external factors influence student outcomes. 
Similarly, Kassarnig et al. [4] analyzed datasets incorporating personal and social environment attributes, 
highlighting the impact of family background, income levels etc. on academic achievement. Internal academic 
data, including attendance records and assessment scores, also served as a fundamental component in academic 
performance analysis. Zafari et al. [5] utilized academic scores to classify students into performance categories 
such as very well, good, medium, and poor. Expanding on this approach, Alsariera et al. [6] and Fahd et al. [7] 
integrated demographic, internal assessment, and personal attributes for holistic evaluation of student 
performance.  

Chung et al. [8] and Waheed et al. [9] utilized log data to classify students into dropout and non-dropout and at-
risk categories. Esparza et al. [10] leveraged student comments to categorize feedback for teachers into positive, 
neutral, or negative, indirectly evaluating the impact of the teaching environment on student outcomes. Studies 
have also linked grit and self-efficacy have been identified as significant factors influencing student 
performance, especially in higher education settings [11]. Brown et al. [12] conducted a five-year longitudinal 
study examining the relationship between student engagement, learning behaviors, and academic achievement. 
These comprehensive datasets and analytical approaches highlight the transformative potential of data-driven 
methodologies in evaluating academic success and optimizing learning experiences. 

3. PROPOSED DATASET 

The literature review highlights the increasing use of diverse datasets and analytical methodologies to assess 
academic performance. The study reviewed key attributes into distinct areas, each playing a significant role in 
understanding student success. The datasets primarily encompass attributes related to student grades, 
demographic data, attendance records, and standardized test scores [1,5,6,8,13,14,16,17,19,20,21,22], Student 
behavioral and Engagement data-based studies [4,12,15,26,27,28], Virtual Learning Environments (VLE) 
[9,10,18,23,24,25], Sentiment-Based Feedback and Psychological Attributes [2,3,11,17]. While existing datasets 
provide valuable insights, they did not focus on competency-based learning objectives. Comparison between 
grade-based and outcome-based assessment is presented in Table 1. 

 

 

 

 

 

 

  

     Table 1: Comparison: Grade-Based vs. Outcome-Based Assessments 

Our dataset marks a significant step in outcome-based educational evaluation, providing data-driven insights 
into student performance. It serves as a blueprint for integrating learning outcome assessments into education. 
Ensuring ethical compliance, it uses publicly available academic questions from CBSE textbooks, sample 
papers, and online sources without collecting private student data. The dataset is fully anonymized, containing 
only academic content without personal identifiers. The number of questions extracted based on learning 
outcomes is shown in Table 2. 
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LO-1 7035 
LO-2 7540 

LO-3 8755 
LO-4 4635 

   Table 2: Number of questions for each class 

These questions are manually mapped as per the Learning Framework of classes 11 and 12, Computer science 
by CBSE which are listed in the Figure 1 and Figure 2 respectively and the detailed learning outcomes are 
consolidated into four key learning outcomes, as shown in Figure 3. 

 

 

 

 

 

 

 

 

  Figure 1: Learning Outcomes by CBSE-NCF for class 11 

 

 

 

 

 

 

Figure 2: Learning Outcomes by CBSE-NCF for class 12 

   

 

 

 

 

 

 

 

Figure 3: Final combined Learing Outcomes 

The dataset comprises 23,464 academic questions with five attributes are manually mapped to the four 
consolidated learning outcomes. Sample of the dataset is shown in the Figure 4. 
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Figure 4: Sample of the Dataset 

This dataset will be used to develop a machine learning model for the automatic prediction of learning outcomes 
 

5. CONCLUSION 

This study introduces a novel dataset specifically designed for evaluating academic performance by mapping 
assessment questions to CBSE-defined learning outcomes for Classes 11 and 12 in Computer Science. Unlike 
previous research studies, which predominantly relied on traditional academic data or generalized behavioral 
metrics, this dataset uniquely bridges the gap between granular academic content and predefined educational 
objectives. The findings demonstrate the power of using a learning outcome-oriented framework to identify key 

-label and multi-class nature further allows for 
sophisticated analytical approaches, offering unparalleled insights into how specific learning outcomes influence 
academic success.  This dataset represents a foundational step toward outcome-based education and data-driven 
academic evaluation. To our knowledge, no prior work has used such a dataset for mapping questions directly to 
learning outcomes in this context, making it a unique contribution to the field. Future work can expand upon this 
by integrating this dataset with machine learning algorithms for automated question mapping.   
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