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Abstract— One of the requirements of the National Board of 

Accreditation (NBA) for accrediting a program in an 

academic institution in India is the analysis of the attainment 

of program outcomes by the students. This paper gives a 

method for analysing the extent to which the students attain 

the program outcomes on completing the program. The 

method illustrated analyses the attainment level for a single 

student as well as a batch. This web Application for 

evaluating the attainment of program objectives for 

engineering. As NBA requires specific evaluation techniques 

and measurement methods for measuring the attainment of 

Course Outcomes, Program Outcomes and Program 

Educational Outcomes, this provides a solution of the 

measurement techniques. 
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I. INTRODUCTION 

The National Board of Accreditation (NBA), India was 

initially established by AICTE (All India Council of 

Technical Education), in the year 1994, for periodic 

evaluations of technical institutions & programmers. 

In India, National Board of Accreditation (NBA) has 

been mandated with the quality assessments and accreditation 

of engineering programs. NBA has introduced the 

accreditation system based on Outcome Based Education 

(OBE) with paradigms like program educational objectives 

(PEOs), program outcomes (POs), and course outcomes 

(COs), assessments, continuous improvements etc. The 

process was found to be sustainable and achieved continuous 

quality improvements across all programs, when 

implemented [1]. 

Accreditation is a process of quality assurance and 

improvement, whereby a program in an approved Institution 

is critically appraised to verify that the Institution. It is a kind 

of recognition which indicates that a programmer or 

Institution fulfils certain standards. Accreditation is given for 

a maximum period of five years. Programs from which at 

least two batches of students have graduated will be 

considered for accreditation. Accreditation provides quality 

assurance that the academic institution’s aims and objectives 

are honestly pursued, and effectively achieved by the 

resources available, and that the institution has demonstrated 

capabilities of ensuring effectiveness of the educational 

programmes over the validity period of accreditation [2]. 

Attainment is the action or fact of achieving a 

standard result towards accomplishment of desired goals. 

Primarily attainment is the standard of academic attainment 

as observed by test or examination result [3]. 

CO are the attributes that the students are expected 

to demonstrate after completing the course. The result of CO 

attainment is used to evaluate the attainment of PO. Different 

subject has different CO`s [4]. 

 

Assessment tools are categorized into direct and indirect 

methods: 

A. Direct Measures 

 Assignments 

 Mini-projects 

 Quizzes 

 Examinations 

 Term Test 

 Final Exam 

 Presentations 

 Viva 

 Lab performance (practical knowledge) 

B. Indirect Measures 

 Alumni Survey 

 Employer Survey 

 Student Exit Survey 

 Course Exit Survey 

Semester Seven 

Course Code 
COs CO-PO MAPPING 

 PO1 PO2 PO3 PO4 PO5 PO6 … PO12 

ERP and Supply Chain Management 

CPE7026.1 3 - - - - -  - 

CPE7026.2 - 3 - - 2 -  - 

CPE7026.3 - - 3 - - -  - 

CPE7026.4 2 - 3 - 2 -  - 

Table 1.1: Sample CO-PO Mapping 

The CO-PO mapping has been done with correlation levels 1, 

2, 3 and “--“for no correlation as defined below: 

1) Slightly (Low) 

2) Moderately (Medium) 

3) Substantially (High) 

C. Program Outcomes (PO) 

Program Outcomes define the qualities attained by the 

students on completing the program. The program outcomes 

for a particular course can be formed from the eleven 

graduates attribute defined by NBA [5]. 

1) Engineering Knowledge. 

2) Problem Analysis. 

3) Conduct Investigation of Complex Problems. 

4) Modern Tool Usage. 

5) The Engineer and Society. 

6) Environment and Sustainability. 

7) Ethics. 

8) Individual and Team Work. 
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9) Communication. 

10) Project Management and Finance. 

11) Lifelong Learning. 

Program Outcomes are framed from the graduate 

attributes defined by NBA to suit the requirements of the 

respective departments. The program outcomes for a 

particular course in Engineering, say Computer Engineering 

can be defined based on the graduate attributes of NBA as 

follows: 

 PO1: Engineering Knowledge: Apply knowledge of 

mathematics, science and Computer Engineering to 

solve complex Engineering problems 

 PO2: Problem Analysis: Identify, formulate, research 

literature and analyze complex engineering problems to 

arrive at valid conclusions. 

 PO3: Design & Development of Solutions: Design and 

Develop System architecture, algorithm, hardware 

component, or Data Flow Diagram to meet desired needs 

with real time constraints. 

 PO4: Investigation of Complex Problem: Analyze 

algorithm, interpret data and calculate time and space 

complexity to arrive at valid conclusions. 

 PO5: Modern Tools Usage: Apply upgraded tools and 

techniques in modeling and design of Computer 

interface. 

 PO6: Engineer and Society: Apply the knowledge to 

assess societal, health, safety, legal and cultural issue and 

consequent responsibilities to Computer Engineer. 

 PO7: Environment & Sustainability: Demonstrate 

knowledge and an understanding of an impact of 

engineering solution on environment and need for 

sustainable development. 

 PO8: Ethics: Commit to professional ethics, 

responsibilities and norms of engineering practice. 

 PO9: Individual & Team work: Work effectively as an 

individual, and as a member or Team leader in different 

areas. 

 PO10: Communication: Effectively communicate, write 

report, design documentation and make presentations. 

 PO11: Project management & Finance: Demonstrate 

knowledge and an understanding of management 

principles and apply them while managing projects. 

 PO12: Lifelong Learning: Recognize needs for and 

engage in learning, understanding, and applying new 

ideas in the context of technological change. 

1) Flow of Attainment Process: 

 
Fig. 1: Flow diagram of Attainment Process 

1) Criteria are defined to measure CO’s of each subject. (6 

CO’s can define each subject) 

2) All the subjects in the program are grouped under the 

defined PO’s. 

3) Numerical weight age is assigned to group the measured 

CO’s of the subjects under each PO. 

4) Numerical weightage assigned to each PO gives a 

measure of the extent to which each PSO is satisfied [6]. 

II. PROPOSED ARCHITECTURE 

 
Fig. 2: System Architecture 

A. Proposed System 

Performance analysis of outcome based on learning is a 

system which will strive for excellence at different levels and 

diverse dimensions in the field of student’s interests. In this 

system we are going to find out student trends on the basis of 

outcomes of tangible records as well as indirect surveys. This 

trend will help us to track where the students excel and where 

not and what are their abilities which can be enhanced. The 

analysis will summarize the outcome and will classify 

students based on the results. This system will recognize 

interest of student in particular areas. To empower our student 

for substantial contribution to economical, technological, 

entrepreneur and social progress of the society. 

In engineering education, it is frequently necessary 

to judge whether and how well students have learned a body 

of material or mastered a skill or how well an instructor has 

taught a course, or how well a product or process has met its 

design specifications, or how well an instructional program 

has met its educational objectives. 

III. REQUIREMENT 

Hardware Requirements 

 Memory : 500GB 

 RAM : 4GB 

 Processor : Intel Core2Duo 

Software Requirements 

 Operating system: Windows 

 Design tool: PHP 

 Development Kit: JavaScript 

 Others: SQL Server 2008 
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IV. ADVANTAGES AND DISADVANTAGES 

A. Advantages 

1) Learners know exactly what is expected from them as 

unit standards make it very clear what is required                

from them. There is greater buy-in and support from all 

role-players due to the extensive level of consultation 

and stakeholder involvement. 

2) It requires that international best practices be 

incorporated in training design. 

3) Well-defined assessment criteria make it clear to both 

assessors & learners how assessment will take place. 

4) Assessment is more objective and fair as a result of the 

predetermined assessment criteria. 

5) It promotes the acquisition of specific skills and 

competencies in a country in which there are many skills 

shortages. 

6) It fosters a better integration between education at 

school, workplace and higher education level. 

7) It helps learners to accept responsibility for learning, as 

they are now at the center of the learning process. 

8) Recognition of prior learning prevents the duplication 

and repetition of previous learning situations 

B. Disadvantage 

1) Most learners are not ready to adapt to this because the 

gap between a trainer-led system and a learner-centered 

approach does not happen overnight. 

2) It requires that all learning material be rewritten which 

requires a major investment in time & resources. 

3) The process of generating and registering of unit 

standards is very slow. 

4) Indian academic structures are bureaucratic and by their 

very nature inhibit the good intentions of an attainment 

approach. 

5) People with vested interests and strong personalities in 

standard-generating bodies may manipulate the standard 

setting process to achieve their own objectives. 

6) The rapid changes in the modern work environment often 

require short-term follow-up training, a situation in 

which training staff cannot wait for unit standards to be 

generated or updated. 

V. CONCLUSION 

This work may improve student’s performance; reduce 

failing ratio by taking appropriate steps at right time to 

improve the quality of education. For future work, we hope 

to refine our technique in order to get more valuable and 

accurate outputs, useful for instructors to improve the 

students learning outcomes. The process of accreditation is 

being reviewed periodically to make it reach the new global 

standards, so that many of the institutions will be accredited 

and India can become a full-fledged member of the 

prestigious Washington Accord. The system of accreditation 

should be continuously reviewed to enhance its validity, 

reliability and usability and bring it on par with international 

standards. 
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