
 

i 
 

  

 

OBE MANUAL 

V3 
      

ABSTRACT 

This manual depicts the OBE philosophy and 
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VISION 

 

To be a centre of excellence for learning and research in 

engineering and technology, producing intellectually well-

equipped and socially committed citizens possessing an ethical 

value system. 

 

MISSION 

 

 Offer well-balanced programme of instruction, practical 

exercise and opportunities in technology. 

 Foster innovation and ideation of technological solutions on 

sustainable basis. 

 Nurture a value system in students and engender in them 

a spirit of inquiry. 
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Program Outcomes (POs) 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 
engineering fundamentals, and an engineering specialization to the solution 
of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 
complex engineering problems reaching substantiated conclusions using first 
principles of mathematics, natural sciences, and engineering sciences. 

3. Design / development of solutions: Design solutions for complex 

engineering problems and design system components or processes that meet 
the specified needs with appropriate consideration for the public health and 
safety, and the cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based 
knowledge and research methods including design of experiments, analysis 
and interpretation of data, and synthesis of the information to provide valid 
conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 
resources, and modern engineering and IT tools including prediction and 
modeling to complex engineering activities with an understanding of the 
limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 
knowledge to assess societal, health, safety, legal and cultural issues and the 
consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 
engineering solutions in societal and environmental contexts, and 
demonstrate the knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 
responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 
member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 
with the engineering community and with society at large, such as, being able 
to comprehend and write effective reports and design documentation, make 
effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and 
understanding of the engineering and management principles and apply 
these to ones own work, as a member and leader in a team, to manage 
projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and 
ability to engage in independent and life-long learning in the broadest context 
of technological change 
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ABOUT MUTHOOT INSTITUTE OF TECHNOLOGY AND SCIENCE 

 

 

 

Muthoot Institute of Technology and Science (MITS: 

http://mgmits.ac.in/), is promoted by Muthoot M. George Institute of 

Technology, is a Section 25 Company within the Muthoot Group. It is a 

self-financing Engineering College, situated in the Industrial suburb of 

Kochi, close to the Smart City and Info Park. Started in 2013 with a clear 

vision to become a centre of excellence in learning, we have made some 

remarkable achievements and stand first among the self-financing 

Engineering colleges in Kerala in terms of academic results in Kerala 

Technological University (KTU). We train our students to be professionally 

capable, taking up new challenges and exploring latest technologies. 
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Institute Objectives 

 Academic Excellence: To provide high-quality education that 
ensures students achieve academic excellence in engineering and 

related fields. 

 Research and Innovation: To foster a culture of research, 

innovation, and creativity among students and faculty, encouraging 
cutting-edge research and development activities. 

 Industry Collaboration: To establish and maintain strong 

collaborations with industries to ensure curriculum relevance, 
provide internship opportunities, and enhance employability 

through practical exposure. 

 Ethical and Social Responsibility: To instil ethical values and a 

sense of social responsibility among students, preparing them to 
contribute positively to society and the environment. 

 Skill Development: To equip students with the necessary technical, 
analytical, and soft skills required for their professional growth and 

adaptability in a dynamic global environment. 

 Lifelong Learning: To encourage and support continuous learning 

and professional development among students and alumni, 
promoting a culture of lifelong learning. 

 Inclusive Education: To provide an inclusive educational 

environment that supports diversity and offers equal opportunities 
for all students, regardless of their background. 

 Community Engagement: To actively engage with the local 
community through outreach programs, partnerships, and service 

projects that address local and regional challenges. 

 Enhance Infrastructure and Facilities: Continuously upgrade 

campus facilities, laboratories, and resources to provide a conducive 
learning environment and support cutting-edge research. 
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CHAPTER 1 

                           INTRODUCTION 

 

Purpose of the Manual: To outline the policies, procedures, and best 

practices for conducting assessments in Muthoot Institute of Technology 

and Science. 

Scope: Applies to all undergraduate and postgraduate programs in the 

college. 

Objectives of Assessment:  

 Evaluate student learning and performance. 

 Provide feedback to students and faculty. 

 Ensure alignment with program learning outcomes. 

 Support continuous improvement in teaching and learning. 

Muthoot Institute of Technology and Science (MITS) has formal 

arrangements to ensure that learners are assessed and their learning 

achievements are recognized against agreed and published criteria, and 

that the regulations are applied fairly and consistently across the 

departments. These arrangements are laid out in the “Assessment Manual” 

for the Undergraduate Programme.  

The  Assessment Manual includes guiding principles, policies, procedures, 

processes, regulations and criteria for the design, conduct, marking and 

verification of formative and summative assessments. 
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CHAPTER 2 

ASSESSMENT DESIGN 

2.1 POLICY 

The MITS’s assessment design policy and procedure provides a framework 

to ensure uniformity of the principles and methods by which assessments 

are prepared so that students are tested according to a recognized standard 

across all departments. The aim is to develop and implement valid and 

reliable assessments that enable each student to showcase their level of 

achievement in terms of acquired knowledge, understanding, and skills, 

using diverse methods within each course. Overall, there must be a clear 

step-by-step development within courses (as detailed in the course plan), 

and year-on-year progression (as detailed in the programme specification), 

of academic achievement and demonstration of knowledge, skills, and 

graduate attributes. 

The following guiding principles are applicable to all courses: 

1.  Assessments should be designed to ensure that students have the 

opportunity to develop and be evaluated on all the course outcomes 

(COs) specified in the course plan. Each course plan must outline the 

COs, and students are required to demonstrate a designated level of 

achievement in these outcomes to determine their attainment.  

2. With respect to any course, a valid assessment method measures most 

appropriately, achievement of the CO. For example, in order to 

demonstrate acquisition of a technical skill, the assessment method 

of choice would be demonstration of that skill; however it may not 

always be so simple. A reliable assessment method would be expected 

to give the same results if repeated under the same conditions: for 

example, if two Assessors awarded the same grade for any one 

assignment of a student. 

3. Course assessments must include formative methods for assessing all 

COs so that students receive guidance on how to approach an 

assessment task and also feedback on their learnings to aid additional 

knowledge acquisition within a course (e.g. quizzes, tests and 

assignments). Along with this summative assessments are also 

conducted at the end of a course or learning period to measure 

students' overall achievement and learning outcomes. Its primary 

purpose is to determine whether students have met the educational 

objectives. Summative assessments typically include final exams, 

projects etc. These assessments are crucial for assigning final grades, 

certifying competency, and providing feedback for curriculum 

improvement. 
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2.2 TRANSPARENCY OF ASSESSMENT 

Muthoot Institute of Technology and Science is committed to ensure that 

the guidelines, schedule and methods of all assessments used during any 

course, to assess and evaluate the students’ achievement of the course 

outcomes, are clearly defined and transparent in all aspects. 

Under this policy, at the beginning of the semester students should be given 

a clear schedule of the course assessments together with information on 

the topics and COs covered by each assessment and the assessment and 

evaluation criteria and guidelines used in the course. During the semester, 

students should be given sufficient notice of these assessment criteria 

before submitting their work. 

In order to ensure transparency of assessment, the criteria against which 

pieces of work are assessed (e.g. tests, quizzes, assignments, etc.) are clearly 

documented (in the form of marking criteria or marking rubrics; and 

scheme of evaluation and model answers) and these are made available to 

students. 

2.3 PROCEDURE 

1. The course instructor must ensure that the course syllabus/specification 

is distributed to all students during the first class of each course and that 

this document is also made available on the E-Learning platform. 

2. The course instructor/co-ordinator must ensure that the course plan 

(which details the aim of the course, objectives, COs, teaching and 

assessment methods and schedule), is verified before the beginning of the 

course. 

3. The course instructor must ensure that all assessment methods include 

clearly defined marking criteria, with each question explicitly linked to the 

corresponding course outcomes (COs).  Additionally, marks allocated to 

each question should be clearly specified. Complex questions containing 

multiple components should be subdivided and marks need be allotted to 

each component of the question. In addition: (i) solutions should be 

prepared for multiple choice questions or true/false type questions; (ii) 

model answers should be prepared for short answer type questions, essay 

questions, case studies and non-research-based projects; (iii) institute-wide 

marking rubrics should be employed to evaluate oral 

presentations/participation and projects.  

4. During the first class or whenever any assessment is provided to 

students, the course 
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instructor must explain (and where appropriate provide information sheets) 

on the 

following:  

 Question format comprising the assessment including assessment 

criteria. 

 Details of how the assessment method relates to the learning outcomes 

developed through the course  

 The weightage of the assessment tasks and sub-tasks. 

 Marking rubrics for the evaluation of oral participation and research 

projects  

 The submission dates and methods of submission and collection  

 Whether the assessment is individual or team-based  

 In the case of team assessments, the responsibilities of each individual 

team member in completing each task and the degree of collaboration 

required  

 Expectations regarding word count or other length requirements. 
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CHAPTER 3 

 OUTCOMES AND OBJECTIVES 

The assessment is carried out by measuring the attainment of different 

outcomes of the programme. The outcomes considered are 

3.1 COURSE OUTCOME 

A course outcome outlines the key skills, knowledge, and competencies 

students are expected to achieve upon completing a course. These outcomes 

are typically designed to align with broader program goals and often include 

measurable objectives. The CO statements are defined by considering the 

course content covered in each module of a course. It is the concerned 

faculty’s discretion to fix the number of CO’s. The keywords used to define 

COs are based on Bloom’s Taxonomy. 

3.2 PROGRAMME OUTCOMES 

Program outcomes are broad statements that describe what students are 

expected to achieve by the time they graduate from a particular academic 

program. These outcomes are aligned with the goals of the institution and 

often reflect industry standards and accreditation requirements. The POs 

statements are provided by the Accreditation Agencies of the country 

(National Board of Accreditation (NBA) in India) and these are in line with 

the Graduate Attributes defined by the Accreditation Board for Engineering 

and Technology, Inc. (ABET). Graduates Attributes (GAs) are the 

components indicative of the graduate’s potential to acquire competence to 

practice at the appropriate level. GAs form a set of individually assessable 

outcomes of the programme. The NBA laid down the graduate attributes 

relating to programme outcomes and is to be derived by the program. 

3.3 PROGRAM SPECIFIC OUTCOMES 

Program Specific Outcomes (PSOs) refer to the abilities, skills, and 

knowledge that students are expected to acquire upon graduating from a 

particular academic program. These outcomes are tailored to the specific 

discipline or field of study and align with the broader Program Educational 

Objectives (PEOs) and Program Outcomes (POs). 

3.4 PROGRAMME EDUCATIONAL OBJECTIVES 

Programme educational objectives (PEOs) are broad statements that 

describe the career and professional accomplishments after significant 

years of graduation that the programme is preparing graduates to achieve. 

These are also unique and fixed for a particular programme in an Institute. 
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3.5 RELATING THE OUTCOMES 

Figure 3-1 shows the building block of CO - PO/PSO - PEO relationship. 

After CO statements are developed by the faculty handling the course, CO’s 

will be mapped with the possible PO’s based on the relationship existing 

between them. But it is not necessary to map all the COs with all the POs 

and if there is no mapping it may be left blank. Anyhow, it is mandatory 

that all COs should be mapped with at least one of the POs/PSOs which 

are specified in the program. The mapping of COs with POs / PSOs are 

generally expressed in a tabular form. 

 

Figure 3-1 Relating the outcomes 

PEOs
POs & 
PSOs

COs
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CHAPTER 4 

 ATTAINMENT CALCULATION 

4.1 COURSE OUTCOMES 

1. The course outcomes must state the major knowledge skills, attitude 

and ability that students will acquire from the course. 

2. Course outcome should be expressed in terms of measurable and/or 

observable behaviours. 

3. Course outcomes should be prepared by a faculty and approved by 

PAC in a program and should drive program outcomes. 

4. Course outcomes should begin with an action verb (incorporating 

Blooms Taxonomy levels). 

5. A detailed Course plan including the Course outcomes should be 

prepared well before the beginning of the semester. 

6. Any revision in Course outcomes in future shall be documented with 

justification and approval from PAC. 

7. Nomenclature of Course Outcome is done using the course code as 

provided by the University. 

4.2 CO-PO/PSO CORRELATION MATRICES 

1. Each course outcome should be mapped to program outcomes and 

program specific outcomes in the required format mentioning the 

various correlation levels. 

 Level 1- Low 

 Level 2- Medium 

 Level 3- High 

 If there is no correlation put ‘-‘ or keep blank. 

2. Justification of the mapping is to be provided by course instructor and 

it should be approved by PAC. 

3. Average of CO-PO/PSO mapping has to be taken for obtaining Course-

PO correlation values. 

Table 4.1 CO-PO correlation matrix of the course MET402 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

MET402.1 3 3 3 1       1   1   1 

MET402.2 3 2 3                 1 

MET402.3 3 3 3 1 1     1 2   1 2 

MET402.4 3 3 3 1 1     1 2   1 2 

MET402.5 3 3 3 1 1             1 

MET402 3 3 3 1 1     1 1 1 1 1 

 

Note: Similar table need to be prepared for PSO also 

In the above table, last row represents Course-PO correlation values. 
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Course-PO correlation = (Sum of individual CO correlation with that PO)/ 

(Total number of COs of the course) 

If the average value so obtained has decimal value in the range, 

 0.1 to 1.4 it will be rounded to 1 

 1.5 to 2.4 will be rounded to 2 

 2.5 to 3.0 will be rounded to 3 

4.3 PROGRAM LEVEL COURSE-PO/PSO CORRELATION MATRIX 

Programme level Course-PO/PSO correlation matrix is prepared by using 

the Course-PO correlation values of all courses in the curriculum as shown 

below 

Table 4.2 Course-PO correlation values of all courses 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO1

0 
PO1

1 
PO12 

MAT10

1 
            

PH100             

…..             

..…             

.….             

MET49
2 

            

Similar table may be prepared for Course-PSO correlation also. 

4.4 COURSE OUTCOME ATTAINMENT 

1. The course instructor should describe the assessment processes used 

to gather the data upon which the evaluation of Course Outcome is 

based 

2. Examples of data collection processes may include, but are not limited 

to 

 Specific exams 

 Multiple Learning activities 

 Continuous Evaluation in laboratory classes 

 Project evaluation, 

 Seminar Evaluation 

3. Program shall have  set  target levels (bench marks) for all courses. 

4. The course instructor should record the attainment of course 

outcomes of his /her course with respect to set  target score (bench 

marks) 
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5. The  target score(minimum bound) shall be set considering previous 

instance of the course, performance history of students and difficulty 

of the course, with the approval from PAC. 

6. Target scores are set for each CO as per the following procedure:  

 

 If the average CO attainment over the past three years, ie, 

((CAYm1+CAYm2+CAYm3)/3) ≥2, the target score shall be increased 

by 5 (ie., 55% if the already set value is 50%), keeping the target levels 

(bench marks) same as that in the previous year. 

 Once the target score is increased by 5, that value is maintained for 

3 academic years. If any of the CO fails to attain the required level 

(≥2), the target score is sustained and this procedure is repeated in 

the subsequent year. 

 For practical courses set the minimum target score/cut off as 60% 

and an increment of “5” (ie., 65% if the already set value is 60%), can 

be given if the required target level is met (If avg. CO attainment ≥ 

2.4). 

 

Level is the set percentage of students scoring the set target score in 

percentage. 

 If  50% is the set target score (Minimum bound) of that course. 

 Level 3 is 80% of students scoring 50% of marks. 

 Level 2 is 70% of students scoring 50% of marks 

 Level 1 is 60% of students scoring 50% of marks 

4.5 CO ATTAINMENT CALCULATION 

The assessment tools for the attainment of CO is given in Table 4.3, 4.4 and 

4.5 

Table 4.3  Assessment Tools for Theory Courses 

Direct 

assessment 

(Weightage:90%) 

Internal 

Assessment 

(wt:70%) 

A
s
s
e
s
s
m

e
n

t 

to
o
ls

 

Internal Examinations 

(Minm. Weightage: 

60%) 

Learning Activities  

(Assignments, 

tutorials, seminars, 

etc.,) 

External 

Assessment 

(wt:30%) 

University exam 

Indirect 

assessment 

(wt:10%) 

Course Exit survey 
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Table 4.4 Assessment Tools for Laboratory Courses 

 Assessment tool Weightage 

Internal Assessment 
Continuous 

Evaluation  
100% 

 

Table 4.5 Assessment Tools for Seminar/Project Courses 

 Assessment tool Weightage 

Internal Assessment 
Continuous 

Evaluation 
100% 

 

4.5.1 Direct attainment (Internal assessments) 

The direct evaluation of Course Outcomes (COs) is carried out through 

multiple internal assessments. While conducting an assessment activity, 

each question / component in the activity is mapped to the corresponding 

COs. For example a sample question paper of an Internal Examination 

showing the question – CO Mapping is shown in Figure 4.1. While setting 

the question paper care should be given to ensure that the choice questions 

should come under the same CO.  

Table 4.6  illustrates the  CO attainment process  of an Internal 

Examination. By setting the target score/cut off marks,   the number of 

students who scored more than the target score/ cut off mark for each 

question is obtained and the percentage of students above cut off is 

calculated. The attainment of that question is calculated based on the set 

levels. 

Then the  CO attainment is calculated by  taking the weighted average of 

all the questions mapped to that CO. The weightage to the questions are 

fixed based on taxonomy level/marks allotted to the specific question. Table 

4.7 shows the  weightage assigned to different questions coming under the 

same CO.   
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Figure 4.1 Sample Question Paper 
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Table 4.6 CO attainment process  of an Internal Examination 

 

Table 4.7 Setting Weightages to Individual Questions 

Sample Calculation:  

From the question paper it is evident that Q1, Q2, Q3, Q7& Q8 are mapped 

to CO3. 

Now, consider Question 1.  

 Maximum mark for the question is 3 and the target score/cut off (%) 

is set as 55. Thus cut off mark = 0.55*3= 1.65. 

 Out of 56 students attended the questionQ1, 46 scored above the 

target score/cut off mark. 

 Considering 55% as the target score and the set levels as  60%, 70% 

and 80% respectively for Level 1, Level 2 and Level 3, 

Percentage of students who scored above the cut off mark is 82.14% 

(46/56)> 80%. Thus the attainment for Q1 is 3.  

 Similarly attainment  for other questions mapped to CO3 are  

calculated. 

 Now for calculating the final attainment of CO3 for this particular 

examination, questions which are mapped to CO3 are sorted out. 
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 From the question paper it is evident that Q1, Q2, Q3, Q7 and Q8 are 

mapped to CO3. Q7 and Q8 are choice questions and the best was  

considered for attainment calculation  

𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑜𝑓 𝑒𝑎𝑐ℎ 𝐶𝑂𝑖 =
∑ (𝐶𝑂𝑖𝑗 × 𝑊𝑗)𝑗

∑ 𝑊𝑗
 

  Where,  COij -  attainment of 𝐶𝑂𝑖 corresponding to each question 

                Wj  -   Weightage of individual questions to the particular 𝐶𝑂𝑖. 

Thus the final attainment of CO3 from Internal Examination 2 is 

calculated as    =
(0.2∗3+0.2∗3+0.2∗2+0.4∗1)

(0.2+0.2+0.2+0.4)
= 2 

Likewise, the CO attainment table for all assessment activities are generated 

and then consolidated. In the consolidated CO attainment – table, (Table 

4.8) the total CO attainment is also calculated using the weightage assigned 

to each assessment activity.  

If the value is ‘blank’, it is not evaluated while considering the weightage. 

If the value is ‘0’, it is to be evaluated while considering the weightage. 

Sample table is provided below. 

Table 4.8 Setting Weightage to CO in Evaluations 

The overall attainment of a particular CO based on internal assessment is 

calculated as    

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑜𝑓 𝑒𝑎𝑐ℎ 𝐶𝑂𝑖 =
∑(𝐶𝑂𝑖𝑗 × 𝑊𝑗)

∑ 𝑊𝑗
 

For example attainment of CO4 from the above table is calculated as, 
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𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑜𝑓 𝐶𝑂4 =  
(1.8 ∗ 0.6 + 3 ∗ 0.2 + 2 ∗ 0.2)

(0.6 + 0.2 + 0.2)
= 2.08 

4.5.2 Direct attainment ( External Assessment) 

All COs are given equal weightage for University results since, marks 

obtained by a student for each questions are not available. 

Percentage of marks corresponding to each grade are defined by University 

as shown in Table 4.9: 

 

Table 4.9 Percentage of marks corresponding to each grade (defined by 
University) 

 

Grades 
Grade 

Point (GP) 
% of Total Marks obtained in the 

course 

S 10 90% and above 

A+ 9.0 85% and above but less than 90% 

A 8.5 80% and above but less than 85% 

B+ 8.0 75% and above but less than 80% 

B 7.5 70% and above but less than 75% 

C+ 7.0 65% and above but less than 70% 

C 6.5 60% and above but less than 65% 

D 6.0 55% and above but less than 60% 

P (Pass) 5.5 50% and above but less than 55% 

F (Fail) 0 
Below 50% (CIE+ESE) or below 

40% for ESE 

FE 0 
Failed due to lack of eligibility 

criteria 

I 0 

Could not appear for the end 

semester examination but fulfills 
the eligibility criteria 

For CO attainment calculation through external assessment, same 

procedure as internal assessment may be followed. 

4.5.3 Total CO attainment (Direct component) 

Total CO attainment (direct)

= (0.7) × (Internal CO attainment) + (0.3) × (External CO attainment) 

From Table 4.10 direct attainment of CO4 is calculated as 

(2.08*0.7+3.0*0.3)= 2.36 
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Table 4.10 Calculation of CO attainment (Direct component) 
 

CO 
Direct Attainment 

Internal (70%) External (30%) Total 

CO1 0.27 3.00 1.09 

CO2 0.2 3.00 1.04 

CO3 2.4 3.00 2.58 

CO4 2.08 3.00 2.36 

CO5 0 3.00 0.90 

 

4.5.4 Indirect Attainment 

For final CO attainment of each course 90% weightage is given for direct 

assessment and 10% weightage is given for indirect assessment. The 

indirect assessment is done by conducting a course exit survey among the 

students at the end of each course. A sample questionnaire is shown in 

Table 4.11. 

Table 4.11 Course Exit Survey- Sample Questions 

 

Cut off percentage for each CO is set as 60% of maximum CO attainment 

(0.6*3=1.8) and   levels are set as 60%, 70% and 80% for level 1, level 2 and 

level 3 respectively. 

ie, Indirect CO attainment is 3, if 80% of students opting more than the cut 

off level,  
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      CO attainment is 2, if 70% of students opting more than the cut off 

level,  

      and CO attainment is 1, if 60% of the students opting more than the 

cut off level   

                   Thus, as per table 4.11, Indirect attainment for each CO is 3.  

4.5.5 Overall Attainment 

Overall attainment for each CO is calculated by giving 90% weightage to 

Direct assessment and 10% weightage to Indirect assessment. For example 

in table 4.12, overall attainment of CO4 is calculated as, 

Overall attainment of CO4= (2.36*0.9+3*0.1)= 2.4 

 

           Table 4.12 CO- Overall Attainment  

4.6 ATTAINMENT OF PROGRAM OUTCOMES AND PROGRAM SPECIFIC 

OUTCOMES 

PO/PSO attainment calculation is explained below with an example. 

 

PO/PSO Attainment of Individual course 

𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 𝑜𝑓 𝑃𝑂/𝑃𝑆𝑂 =
∑ 𝐶𝑂𝑖𝑀𝑖

∑ 𝑀𝑖
 

Where, 𝐶𝑂𝑖 is the overall attainment of the course and 𝑀𝑖 is the correlation 

value of CO-PO PSO mapping. 

PO-PSO attainment matrix for the course MET304 can be written as 



 

19 
 

Table 4.13 CO-PO&PSO attainment matrix 

Hence,𝑃𝑂1 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 =
31.28+31,24+32.62+32.42+31.11

3+3+3+3+3
= 1.73 

Similarly, values can be obtained for all others POs and PSOs. 

4.6.1. Programme level PO/PSO attainment matrix 

The programme should consolidate attainment of POs and PSOs from all 

courses. 

The attainment levels by direct (students’ academic performance) and 

indirect methods are to be presented through Program level Course-PO & 

PSO attainment matrix as indicated in Table 4.14. 

Table 4.14 Course-PO&PSO matrix 

Course PO1 
PO

2 
PO3 PO4 PO5 PO6 PO7 PO8 PO9 

PO1

0 

PO1

1 

PO1

2 

MAT101             

PHT100             

…             

….             

….             

MET492             

Direct 
Attainmen

t 

            

Indirect 

Attainmen
t 

            

The direct attainment of a PO/PSO is determined by taking average of 

PO/PSO attainment of selected courses addressed to that PO. Fractional 

numbers may be used. 

4.7 INDIRECT ATTAINMENT 

Indirect attainment level of PO/PSO is determined through a number of 

assessment methods. These activities and their subsequent weightage 

assigned for PO/PSO evaluation are shown in Table 4.15.  
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Table 4.15 Activities mapped to indirect attainment of PO&PSO and their 

weightages 

Sl.No Assessment 

Method 
Criteria Weightage 

1 Activity Points 

National Initiatives participations 

Sports and games participation 

Cultural activities participation 

Professional society initiatives 

Entrepreneurship and innovation 

Leadership and Management 

50% 

2 Surveys Student exit survey 20% 

3 Technical Events 

Participation in Technical talks, 

seminars, workshops add-on 

courses etc. 

30% 

 

4.7.1 Course Outcomes for activity points: 

COs  for activity points are defined commonly for all the branches and are 
as follows 

CO1: Able to implement sustainable solutions to societal challenges 

through community  initiatives. 

CO2: Able to exhibit leadership skills in managing teams and collaboration 

with peers. 

CO3: Able to collate opportunities and innovative ideas towards an 

entrepreneurial thinking.  

CO-PO Mapping 

The above defined COs are then mapped with POs as shown in Table 4.16 

Table 4.16 CO-PO mapping for activity points 

 

CO\PO PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO  

11 

PO      

12 

CO1 2 2 2 2 2 3 3 3 3 2 3 2 

CO2   1 1 2   3 3 3 2 2 

CO3 2 2 2 2 2 3 3 3 3 3 3 2 
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To evaluate COs, feedback is collected as per the performance indicators 

given in Table 4.17.  Based on their feedback, attainment for each CO is 

evaluated. Then  the PO attainment  of the  activity points are  calculated 

in the same way as discussed in section 4.6. 

Performance indicators: 

Rate your proficiency in: 

Table 4.17 Questionnaire for collecting feedback from students (For activity 

points) 

          Questions\Ratings 
Mapped 

COs Good Fair 

Needs 

improv

ement 

Aptitude to participate community service 

activities, applying engineering knowledge to 

benefit society 

1,2 
   

Ability to analyse situations, evaluate 

alternatives, and make informed decisions that 

align with the goals 

1,2,3 
   

Ability to set goals, motivate team members, 

make strategic decisions, and lead by example in 

various engineering contexts 

2,3 
   

Ability to inspire and form teams towards 

innovation and entrepreneurship 
2,3    

Ability to participate in cultural programs and 

activities that foster unity and understanding 

among diverse groups 

1,2 
   

 

4.7.2 COs for Invited Technical talks/ Seminars/ Workshops: 

The CO’s for Technical events are defined as, 

CO1: Able to relate theoretical knowledge with real-world problems. 

CO2: Able to realise the importance of continuous learning and professional 

development in [Branch] Engineering 

CO3: Able to exhibit the art of technical presentations and notes. 

CO4: Able to analyse the outcome through peer review sessions and 

feedback 
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Table 4.18 CO-PO Mapping for Technical talks/ Seminars/ Workshops  

CO\PO PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO 

11 

PO 

12 

CO1 2 2 2 2 2 2 2 2 3 2 1 2 

CO2   1 1 2   2 3 2 1 3 

CO3        3 3 3 1 2 

CO4        2 3 3 1 2 

 

The CO attainment of  Technical events are also calculated with the same 

procedure as given in section 4.7.1. Table 4.18 shows the CO-PO mapping 

and Table 4.19 shows the questionnaire  given for collecting feedback from 

students.  

However, for department specific add-on courses both COs and mapping 

can be defined within the department itself. 

Performance indicators: 

Rate yourself: 

Table 4.19 Questionnaire for collecting feedback from students (For 

technical events) 

 

 

 

Questions \ Ratings COs High Medium Low 

Able to relate theoretical concepts learned 

and real-world problems 
1    

Able to identify topics for self-learning and 

improvement 
2    

Able to prepare technical presentations 

and notes 
3    

Able to actively participate in peer reviews 

and feedbacks 
4    
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4.7.3 Exit Survey 

At the end of the programme, an exit survey is conducted to assess the 

overall effectiveness of the B.Tech program and gather valuable feedback 

from graduating students. It serves as a key mechanism for continuous 

improvement, accreditation compliance, and curriculum enhancement. 

The primary objectives of the Program Exit Survey are: 

✅ To assess the extent to which Program Outcomes (POs) and Program 

Specific Outcomes (PSOs) have been achieved. 

✅ To evaluate the students’ perception of their learning experience and 

career preparedness. 

✅ To identify strengths and areas for improvement in curriculum, teaching 

methodologies, and industry exposure. 

✅ To use the collected data for continuous quality enhancement of the 

program. 

Detailed procedure is given the example given below 

 

EXAMPLE: INDIRECT ATTAINMENT CALCULATION 

(i) Sample calculation – PO attainment: Activity points 

COs  for activity points are defined as 

CO1: Able to implement sustainable solutions to societal challenges 

through community  initiatives. 

 CO2: Able to exhibit leadership skills in managing teams and collaboration 

with peers. 

CO3: Able to collate opportunities and innovative ideas towards an 

entrepreneurial thinking. 

Mapping of questions given in Table 4.17 with each CO is 

 

 

 

 

 

 

 

Qn/CO CO1 CO2 CO3 

1 2. 1   

2 2 1 1 

3   2 1 

4   2 2 

5 1 2   
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Consolidation of feedback collected for questions given in table 4.17 is 

 

 

 

 

Consolidated feedback index for Q. NO: 1 is (20*3+19*2+13*1)/(20+19+13)= 

2.1 

CO attained for  activity points is calculated by taking the weighted average. 

 

 

 

 

 

 

 

For CO1 attainment is calculated as (2*2.1+2*2.1+1*2.5)/(2+2+1) = 2.19 

PO-PSO attainment is obtained using the same method, i.e. by taking  

weighted average 

(ii) PO Attainment :Technical Events 

COs defined for technical events are  

CO1: Able to relate theoretical knowledge with real-world problems. 

CO2: Able to realise the importance of continuous learning and professional 

development in [Branch] Engineering. 

CO3: Able to exhibit the art of technical presentations and notes. 

Q.No/Ranking Good Fair Needs 

Improvement 

3 point scale 

3 2 1 

1 20 19 13 2.1 

2 14 28 10 2.1 

3 24 17 11 2.3 

4 10 23 19 1.8 

5 36 7 9 2.5 

Q. No CO1 CO2 CO3 3 point 

scale 

1 2 1  2.1 

2 2 1 1 2.1 

3  2 1 2.3 

4  2 2 1.8 

5 1 2  2.5 

Attainment 2.19 2.18 2.00  
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CO4: Able to analyse the outcome through peer review sessions and 

feedback. 

The CO-PO-PSO mapping is given in table 4.18 and the feedback collected 

for the questions in table 4.19 is  

 

 

 

 

 

 

 

Based on the feedback collected the feedback index is calculated for each 

question using the same method as explained before and the PO attainment 

for the technical activity is calculated using weighted average method.  

 

(iii) PO Attainment :Program Exit Survey 

Sample questionnaire for getting exit feedback is  

FEEDBACK ANALYSIS Three 

Point 

Scale 
Q. No. 

High Medium Low 

3 2 1 

1 35 20 5 2.50 

2 22 30 8 2.23 

3 20 37 3 2.28 

4 31 28 1 2.50 

Three 

Point 

Scale 

CO 

PO/PSO Attainment 

PO 

1 2 3 4 5 6 7 8 9 10 11 12 

2.50 1 2 2 2 2 2 2 2 2 3 2 1 2 

2.23 2   1 1 2   2 3 2 1 3 

2.28 3        3 3 3 1 2 

2.50 4        2 3 3 1 2 

Attainment 2.5 2.5 2.4 2.4 2.4 2.5 2.5 2.4 2.4 2.4 2.4 
2.

4 
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Each question is mapped to the relevant POs and the mapping matrix is  

Sample response collected for the above questions is shown in the table 

given below 
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Average response index for each question is calculated and the PO-PSO a 

attainment for the Program exit survey is calculated using weighted average 

methods as shown below 

 
Q.No./

PO 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO 

8 

PO

9 

PO 

10 

PO 

11 

PO 

12 
 

1 2 1 1   2 1 2  2  1 2.06 

2 2 1 1  2     1  2 1.84 

3 2 2 2  1   2 2 2 1  2.03 

4 2 2 1 1     1 1  1 2 

5      2 1     1 2 

Attain
ment 

2.0 2.0 2.0 2.0 1.9 2.0 2.0 2.0 2.0 2.0 2.0 1.9  

 

Now, the overall indirect attainment is calculated by giving weightages to 
each assessment and is calculated out as 
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Final indirect attainment = 50%(Activity points) + 30% (Technical 
Events) + 20%(Exit feedback) 

 

 

Overall PO/PSO attainment for the batch is  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final PO/PSO Attainment = 80%(Direct) + 20% (Indirect) 
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CHAPTER 5 

 

ENHANCING OBE IMPLEMETATION THROUGH EXPANDED LEARNING 

DOMAINS (FOR 2024 SCHEME) 

 

With the evolving demands of industry and academia, the recent syllabus 

revision by KTU included Project-Based Learning (PBL), Skill Enhancement 

Courses, Health and Wellness, Lab embedded courses etc. in the 

curriculum. These additions align with Outcome-Based Education (OBE) 

principles by fostering a more holistic learning experience that integrates 

knowledge, skills, and personal development. To enhance adherence to 

OBE, it is crucial to incorporate all three learning domains—Cognitive, 

Affective, and Psychomotor—into the curriculum design, delivery, and 

assessment strategies. 

The need for expanded learning domains in OBE 

Modern engineering and technology education demand competencies that 

extend beyond theoretical knowledge. Graduates must demonstrate: 

 Cognitive skills (understanding and applying knowledge). 

 Affective skills (professional ethics, teamwork, leadership, and 

adaptability). 

 Psychomotor skills (hands-on proficiency, laboratory skills, 

prototyping, and fabrication). 

By adopting these domains, institutions can produce graduates who are not 

only knowledgeable but also industry-ready and socially responsible 

professionals. 

Alignment of expanded learning domains with OBE Philosophy 

 

Learning Domain Alignment with OBE Implementation in 

Curriculum 

Cognitive (Knowledge-

based) 

Understanding, applying, 

analyzing, evaluating, 

and creating knowledge. 

Classroom lectures, problem-

solving, case studies, projects. 

Affective (Attitude & 

Ethics) 

Development of 

professional behavior, 

teamwork, and 

communication. 

Group discussions, role-

playing, ethics training, 

industry interactions. 

Psychomotor (Skill-

based) 

Application of technical 

skills in real-world 

scenarios. 

Lab sessions, industrial 

training, hands-on 

workshops, prototype 

development. 
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Strategies incorporated for integrating new learning domains into OBE 

To achieve a more comprehensive learning experience, the following 
strategies are adopted: 

 
 Redesigning Course Outcomes (COs) to include affective and 

psychomotor skills. 
 Assessment methods beyond written examinations incorporating peer 

& self-assessments, practical demonstrations, faculty observations, 

surveys and self-reflection reports etc. 
 Strengthening student-centered learning & continuous feedback 

 

 Implement self-assessment and peer reviews to measure 

affective learning. 

 Surveys & reflections on skill-based and health-related 

courses to ensure student well-being and motivation. 

 Faculty mentoring for personalized competency development 

across different domains.  

 

Following are the steps involved for the assessment of Lab Embedded 

courses for first year students (2024 admission batch):  

 

Step 1: Defining Course outcomes in all domains 

Define the course outcomes (COs) in such a way that each CO should reflect 

a specific level of learning from Cognitive, Affective (attitude, ethics & 

teamwork) and Psychomotor (hands-on skills & execution) domains. Each 

CO should be assessed using suitable methods. Table 5.1 shows course 

outcomes defined for the subject ‘Chemistry for Information Science and 

Electrical Science’ for S1 students.  
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Table 5.1 Defining Corse outcomes for the course Chemistry for 

Information Science and Electrical Science: 

 

Step 2: CO-PO mapping 

After defining the COs, CO-PO mapping is done in all the three learning 

domains (Table 5.2). 

               Table 5.2 CO-PO mapping in all the three learning domains 

 



 

32 
 

Step 3: CO attainment for the theory part 

For evaluating Course Outcomes (COs) for the theoretical part, the same 

procedure as explained in session 4.5.1 is being used. A sample question 

paper and CO attainment procedure is shown in table 5.3 and table 5.4. 

 

Table 5.3 Sample question paper used for assessing the theory part 
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Table 5.4 CO attainment calculation for IE2 

 

Step 4: CO attainment for the lab component of the subject 

The lab component of the subject is evaluated by following continuous 

evaluation. The evaluation parameters are fixed by the concerned faculty 

and the process is done for each experiment. A sample evaluation procedure 

is shown in table 5.5 and 5.6. 

Table 5.5 Evaluation parameters used for continuous assessment  
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Table 5.6 CO attainment for a single experiment 

 

Step 5: Overall CO attainment (Through Internal Assessments) 

Overall CO attainment based on internal assessments is calculated by 

taking all evaluation mapped to that particular CO into account. 

Weightages are given to each assessment based on their relevance and the 

final attainment for that particular CO is obtained by taking the weighted 

average. Refer section 4.5.1 for the detailed procedure. The attainment for 

each CO thus obtained is shown in table 5.7.  

Step 6: CO attainment (Direct component) 

For calculating the direct component of CO attainment 70% weightage is 

given to attainment through internal assessments and 30% weightage is 

given to the external assessment (End semester examination result). The 

procedure is explained in section 4.5.2 and 4.5.3. 
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Table 5.7 CO attainment (Through Internal Assessments) 

 

 

 

 

  

 

 

 

 

 

 

 

 

Step 5: CO attainment (Indirect Component) 

During indirect assessment, student surveys are conducted at the end of 

the course to capture students' perceptions of their learning experiences 

across cognitive, affective, and psychomotor domains. When combined with 

direct assessment methods, it provides a holistic evaluation of CO 

attainment, ensuring continuous improvement in Outcome-Based 

Education (OBE). Figures 5.1, 5. 2 and 5. 3 shows sample questionnaire set 

for evaluating the three learning domains. Take care to set the cut-off mark 

and target levels while analyzing the data.   
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Figure 5.1 Sample questionnaire for course-exit survey 

 

Figure 5.2 Sample questionnaire for affective domain survey 
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                Figure 5.1 Sample questionnaire for psychomotor domain survey  

 

Step 6: Overall CO attainment (Direct+ Indirect component) 

Overall CO attainment is calculated from the direct component and indirect 

component by assigning suitable weightages to both. Faculty members can 

determine the weightage distribution between direct and indirect 

assessment components, ensuring a rational balance based on the nature 

of the course (theory, lab, or project-based). The Course Exit Survey 

weightage is fixed at 10% of the total CO attainment 

Table 5.8 CO attainment (Direct+ Indirect component) 

 

Step 7: PO/PSO attainment 

Follow the procedure given in section 4.6. 
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Note: For lab courses which does not contain any theory element, the final 

CO attainment calculation need to be based on internal assessments or 

continuous evaluation (contributes to 100% of direct component) and exit 

surveys (Indirect component). Finally, 70% weightage is given for direct 

component and 30% weightage to the indirect component for getting overall 

CO attainment. For PO/PSO, the same procedure as explained section 4.6 

is followed. 

 


