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The 20™ IQAC meeting was held on Wednesday i.e., 15 April 2026 from 3:30 PM in the

Conference Room, of the University. The following members and invitees attended the meeting:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

Prof. (Dr.) Nupur Prakash (Vice- Chancellor) Chairperson, Head of Institution
Prof. Manoj Kumar Gopaliya (Dean Academics) Teacher Representative

Prof. Rita Chhikara (HOD - CSE & IT) Teacher Representative

Dr. Priyanka Banerjee (Officiating DMAC) DMAC Representative

Dr. Archana Sharma (HOD - School of Law) Teacher Representative

Dr. Megha Kochhar

Psychology Department Representative
Prof. Sharda Vashisth (HOD MDE & Dy. Dean IRO) Special Invitee

Dr. Arjun Singh (HOD - APS) Special Invitee
Prof. Era Syal (Director - CLL) Special Invitee
Prof. Anirrban Ghosh (Director - SoB) Special Invitee

Dr. Shilpa Mahajan
Dr. Deepak Kumar
Dr. Bharti Arora
Dr. Satnam Singh
Dr. Vaishali Sahu

Special Invitee
Special Invitee
Coordinator IQAC
Convener, IQAC
Dy. Director IQAC

The following agenda points were discussed in the 20t IQAC Meeting:

Item No.1: Welcome and Opening Remarks by the Dy. Director IQAC.

Item No.2: Adoption of the new terminology of Course Learning Outcomes (CLOs) and
Programme Learning Outcomes (PLOs) in place of COs and POs in line with UGC and NEP
2020.

Item No.3: Presentation of migration guidelines from CO to CLO and from PO to PLO by Dy.
Director IQAC.

Item No. 4: Directions for new programmes and already running programmes with respect

to PLO/CLO revision and implementation.




Item No. 5: Improvement of faculty research outcomes through organic strategies aligned

with relevant and impactful research themes by convener IQAC.

Item No. 6: Any other item with the permission of the Chair.

Minutes of the Meeting

1. Dr. Vaishali Sahu, Dy. Director IQAC welcomed all the members and special invitees for the
20t IQAC meeting in the Conference Room. Dr. Sahu delivered the opening remarks and briefed
the members on the agenda items to be discussed during the meeting.

2. The Dy. Director IQAC presented the complete institutional guidelines for migration from
Course Outcomes (COs) to Course Learning Outcomes (CLOs) and from Programme
Outcomes (POs) to Programme Learning Outcomes (PLOs). It was explained that the
transition is aligned with the learner-centred and competency-based orientation promoted under
NEP 2020, and that the use of CLO/PLO terminology creates stronger measurability,
better alignment with assessment, and improved attainment tracking across
programmes. Further, the PO’s and PSO’s are now merged as PLO’s. (Refer Annexure-1
for the presentation)

3. The committee deliberated that all academic programmes shall progressively adopt the
new terminology of CLOs and PLOs in the course template and attainment formats. The
members observed that the transition is not merely terminological, but also intended to sharpen
clarity, learner-focus, and measurable achievement at both course and programme levels. (Refer
Annexure-II for sample Course Template)

4. Prof. Manoj Kumar Gopaliya, Dean Academics, suggested that for technical engineering
programmes, the wording of PLOs should remain aligned with the NBA framework. The
committee agreed that for engineering and other technical programmes, the NBA intent and
wording shall be retained to the maximum extent possible, with only necessary reframing into
learning-outcome language wherever required. Also, it was suggested that for AY 2025-26,
the mapping of CO-PO-PSO will continue and from AY 2026-27 mapping of CLO-PLO will
be implemented. For graduate attributes refer Annexure-I.

5. After detailed discussion, the committee resolved that Board of Studies (BoS) approval shall
be mandatory for the approval and adoption of PLOs & CLOs.

6. The committee further decided that for newly introduced programmes for AY 2026-27,
fresh PLOs and CLO frameworks shall be developed from the beginning and placed
before the concerned Standing BoS for approval at the earliest.

7. It was emphasized that in the mapping matrix, only applicable PLOs need to be mapped
with a given CLO or course component. The committee noted that it is not necessary that
every CLO must address all PLOs, and meaningful selectivity in mapping should be maintained to
preserve academic validity and improve attainment interpretation.

8. The Dy. Director IQAC also highlighted the migration workflow for implementation,
including collection of existing PO/CO statements, rewriting them into PLO/CLO
format, approval of CLO-PLO matrices at BoS level, alignment of assessments and rubrics,
and implementation of attainment review mechanisms. The committee advised all Schools and
Departments to undertake this transition in a phased and documented manner within the current
academic planning cycle.

9. Dr. Satnam Singh, Convener IQAC, discussed the research performance and research
quality enhancement among faculty members. It was resolved that improvement in research
outcomes should be pursued through organic and sustainable means by encouraging
faculty members to work on relevant, contemporary, interdisciplinary, and socially
meaningful research themes so that quality publications and citations improve naturally over
time.



10. The members noted that stronger alignment of research topics with disciplinary priorities, national
needs, industry relevance, and emerging areas would contribute to better scholarly visibility and
citation performance. Departments were advised to mentor faculty members on research
planning, quality journal targeting, collaborative scholarship, and sustained publication
practices rather than focusing only on short-term numerical output.

11. No other item was raised with the permission of the Chair. The meeting ended with a vote of
thanks to all the members and invites.

Minutes Prepared by:

(Associate Professor, MDE)

Convenor - IQAC

Minutes Approved by:

/M/
Dr. Vaishali Sahu

(Associate Professor, MDE)

Dy. Director, IQAC
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Migration from CO/PO to CLO/PLO

Aligning NCU programmes with NEP 2020 and learning-outcome-
based curriculum design

T B —— A

(EL) O O A O o R O O CHEI —

F i i 3750 370 e 0 10 i i i ‘ “_
h—_'—__\_‘—*_;— — = |

Presented by: IQAC



Agenda

O Why migrate now
NEP-driven vocabulary and design shift

IC

CO vs CLO

From broad outcomes to measurable learning

PO vs PLO

Programme completion capabilities

IC

NCU context

Using current scheme PO language

)@

Mapping & attainment
CLO-PLO matrix and targets

Implementation plan

Phased institutional transition

C Course example
Convert sample COs into CLOs




Why the shift matters

e NEP 2020 pushes higher education toward learner-centred, competency-based and
multidisciplinary design, so curriculum language must describe what students can

demonstrably know and do.

LI D[R T 14 [e1aRifel1g) CO/PO to CLO/PLO is not only terminological; it sharpens

measurability, alignment, progression and attainment tracking}

e For NCU, this creates a cleaner bridge between programme scheme, course syllabus,
pedagogy, assessment and accreditation documentation.




OBE under NEP 2020

e Qutcome-Based Education plans teaching, learning and assessment around stated
outcomes and measures student performance against them.

Learning outcomes must be observable, measurable and suitable |{o]dg=lelie oJ=ETglal

higher education programmes.

e This supports flexibility, mobility, lifelong learning and transparent qualification
descriptors.




Graduate Attributes

Disciplinary knowledge
Communication skills
Critical thinking
Problem solving
Analytical reasoning
Research related skills
Cooperation/teamwork
Scientific reasoning
Reflective thinking
. information/digital literacy
. Self directed learning
. Multicultural competence
. Moral and ethical awareness/reasoning
. Leadership readiness/qualities
. Life long learning
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PO to PLO: conceptual migration

e POs described graduate attributes at programme completion; PLOs retain that role

Jijalgdexpressed explicitly as learning outcomes

e Under NEP-oriented usage, earlier PO and PSO ideas are subsumed into generic and
programme-specific PLOs.

PLOs should reflect knowledge, skills, application, communication, ethics, critical
thinking, research, creativity and lifelong learning}




[llustrative migration of NCU PO language to PLO
language

Earlier PO style

Reframed PLO style

Apply engineering/scientific knowledge

Demonstrate and apply disciplinary knowledge to
analyse and solve domain-specific problems.

Design solutions

Design evidence-based solutions that address
technical, social and sustainability constraints.

Communicate effectively

Communicate ideas, data and decisions effectively in
oral, written and digital formats.

Ethics and society

Practice ethical, responsible and socially aware
professional behaviour.

Life-long learning

Independently acquire new knowledge and adapt to
emerging technologies and contexts.




CO to CLO: conceptual migration

OO -l Sl WA [sNedleJslwWhat a course is expected to achievefCLOs state

state what the student will be able to do after learning}

e CLOsare and preferably unit-wise, making

assessment mapping much stronger.

I.W-leTeJeN8l0dbegins with a measurable verb Elgfslends with a demonstrable

performance context.




How a sample course can be rewritten

Converted CLO wording

e CLO1: Explain foundational concepts and
terminology of Unit | using correct disciplinary
vocabulary.

e CLO2: Apply relevant principles and formulae to
solve structured problems from Unit .

e CLO3: Analyse case/problem situations and justify
solutions using suitable evidence or calculations.

e  CLO4: Present results using appropriate tools,

reports or oral explanation aligned to course tasks.

Typical CO wording

e Understand core concepts of the
subject.

e  Apply principles for solving problems.

e  Develop analytical and communication

skills.

Use tools/techniques relevant to the

course.




Checklist for writing strong CLOS

Action verb Unit linkage Assessability

Every CLO should be testable through
quizzes, assignments, labs, projects,

Use measurable verbs such as explain, Prefer one CLO per unit or module to

analyse, design, evaluate, create, improve teaching and assessment

demonstrate. traceability. viva or SEE.

Level fit Learner focus PLO alignhment

Write what the student will be able to Each CLO should contribute to one or

do, not what the teacher will cover.

Match verbs with course level and

semester progression; avoid more programme-level learning

overclaiming early stages. outcomes.




Action points

e Retain the academic intent of existing Pos, Cos — till June 2026

e CLO, PLO in the newly approved programs —immediately.

e All other programs —2026-2027




[lustrative CLO-PLO matrix for an NCU course

CLO / PLO PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
CLO1 3 2 0 1 0 2
CLO2 2 3 2 1 0 1
CLO3 1 2 8 2 1 0
CLO4 0 1 2 3 2 1

<3 = Strong correlation > <2 = Moderate correlation > <1 = Slight correlation > <O/x = No correlation >




How attainment can be computed during transition

CLO attainment

J Use CIE and SEE evidence for direct attainment.

o Use course exit survey for indirect attainment.

o Reference guideline scales: 3 high, 2 medium, 1 low, 0 no
attainment.

o Question-wise or component-wise CLO mapping is

preferred.

PLO attainment

Aggregate from CLO attainment of contributing courses
using mapping factors.

Add indirect evidence from exit survey/employer/industry
feedback.

Maintain department-approved targets for each PLO.
Track action plans where attainment remains below

target.
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COURSE TEMPLATE
1. Department: Department of Applied Sciences
. 6. NHEQF
2. Cogrse Name. ) 3. Course Code 4. L-T-P 5. Credits level
Engineering Mathematics - |
MAL 151 3-0-2 4 4.5
7. Type of Course
(Check one): Programme Core| ¢ Programme Elective Open Elective
8. Pre-requisite(s), if any: Knowledge of Determinant
9. Frequency of offering (check one): Odd | ¥ | Even Either semester Every semester

10. Focus: Employability | v'| Entrepreneurship| | Skill Development | v | Basic Knowledge

11. Brief Syllabus: Matrices: Inverse, Rank, Solution of a system of linear equations, Eigen value and Eigen Vectors
and its applications, Diagonalization of Matrices. Differential Calculus and Partial Differentiation: Taylor’s and
Maclaurin’s series for one and two variables, partial derivatives, higher order partial derivatives, total differentiability,
Jacobians, homogeneous functions, Euler’s theorem and applications, Maxima and Minima. Integral calculus and
its application: Double integral and its applications to find area enclosed by plane curves, triple integral, volume of
solids Vector calculus: Scalar and vector point functions. Gradient, divergence and curl and their physical
interpretations. Integration of vectors, line integral, surface integral, volume integral, Green, Stoke's and Gauss
theorems (without proof) and their applications.

Total lecture, Tutorial and Practical Hours for this course (Take 15 teaching weeks per semester): 75

Lectures: 45 Practice
Tutorials: NA | Practice: 10 Lab Work: 20
12. Course Learning Outcomes (CLOs)
After completion of this course, Students will be able to
CLO 1 Recall the concepts of matrices and apply them to solve system of equations, understand the concept
of eigenvalue and eigenvectors, and diagonalization.
CLO 2 Find the partial derivatives and evaluate maxima/minima for functions of two or more variables and
apply them in real world problems
CLO 3 Apply the knowledge of calculus to trace simple Cartesian and polar curves for evaluating multiple
integrals.
CLO 4 Compute gradient, divergence and curl of scalar and vector point functions. Evaluate line, surface and
volume integrals using Green’s, Gauss’s divergence and Stoke’s theorem.

13. Unit Wise Details No. of Units: 4




Unit Number: 0 | Title: Differentiation and integration No. of hours: 03

Content Summary:

Formulae for derivatives and antiderivatives, Integration by substitution, Integration using by partial fraction,
Integration by parts, Integration with trigonometric identities, Integrals of some particular functions, Some properties
of definite Integrals, Sankalana-Vyavakalanabhyam, Geometry and measurement in Sulba Sutras, Paravartya-
Yojayet, Chalana-Kalanabhyam Sutra, Madhava’s series.

Unit Number: 1 Title: Matrices No. of hours: 11

Content Summary:

Rank of a matrix, elementary transformations, elementary matrices, inverse using elementary transformations, normal
form of a matrix, linear dependence and independence of vectors, consistency of linear system of equations,
Orthogonal, Symmetric, skew symmetric, Hermitian Matrices, skew Hermitian Matrices, Normal and unitary
Matrices and their properties, eigenvalues and eigenvectors, properties of eigenvalues, Cayley - Hamilton theorem
and its applications, Diagonalization of symmetric matrices

Unit Number: 2 | Title: Differential Calculus and Partial Differentiation No. of hours: 11

Content Summary:

Taylor's and Maclaurin's series, Functions of two or more variables, limit and continuity, partial derivatives, total
differential and differentiability, derivatives of composite an/d implicit functions, Jacobians, higher order partial
derivatives, homogeneous functions, Euler’s Theorem and applications, Taylor's series for functions of two variables
(without proof), maxima-minima of function of two variables, Lagrange's method of undetermined multipliers,
differentiation under integral sign (Leibnitz rule).

Unit Number: 3 Title: Calculus and its Application No. of hours: 10

Content Summary:
Double integral, change of order of integration, double integral in polar coordinates, applications of double integral
to find area enclosed by plane curves, triple integral, change of variables, volume of solids.

Unit Number: 4 Title: Vector Calculus No. of hours: 10

Content Summary:

Differentiation of vectors, scalar and vector point functions. Gradient of a scalar field and directional derivative,
divergence and curl of a vector field and their physical interpretations. Integration of vectors, line integral, surface
integral, volume integral, Green’s, Stoke's and Gauss’s theorems (without proof) and their applications.

14. Brief Description of Self-learning components by students (through books/resource material etc.):
Library




15. Books Recommended:

Textbooks:

1. E. Kreyszig, “Advanced Engineering Mathematics”, Wiley India, 11th edition, 2025.

2. Jain and Iyenger, “Advanced Engineering Mathematics”, Narosa Publishing House India, 5th
edition, 2025.

3. B. S. Grewal, “Higher Engineering Mathematics”, Khanna Publications, 45th edition, 2024.
4. NP Bali and Manish Goyal, “A Tectbook of Engineering Mathematics”, 13th edition, 2017.

Reference Books:

1. Michael D. Greenberg, “Advanced Engineering Mathematics”, Pearson Education, Asia, 2nd
edition,2014.

2. Piskunov, “Differential and Integral Calculus Volume 1 &2”, Aargon Press, 2nd edition, 2018.
3. B. V. Ramana, “Higher Engineering Mathematics” Tata McGraw-Hill Limited India, 2017.
4. Shanti Narayan, “A Textbook of Matrices”, S. Chand Limited, 2010.

5. G. B. Thomas, R. L. Finney, “Calculus and Analytic Geometry”, Pearson Education India, 10th
edition, 2010.

Reference Websites: (nptel, swayam, coursera, edx, udemy, Ims, official documentation weblink)
https://onlinecourses.nptel.ac.in/noc26 _ma37/preview
https://www.udemy.com/course/engineering-mathematics-s/?couponCode=PMNVD2025

https://www.coursera.org/learn/basic-mathematics-engineering
https://nculms.ncuindia.edu

Reference for Quiz Preparation:
https://www.sanfoundry.com/1000-engineering-mathematics-questions-answers/

https://www.examveda.com/engineering-maths/practice-mcq-question-on-linear-algebra/

Reference for Gate preparation:
https://www.geeksforgeeks.org/engineering-mathematics/engineering-mathematics-tutorials/

Project (To be done as individual/in group): No




List of Experiments:

S. no

Title of the Experiment

Description

CLO’s

Time
Required

Matrix operations

How to enter a matrix, Algebra of
matrices: addition, subtraction and
different ways of matrix multiplication,
determinant, inverse, row and column
operations, Echelon form, rank of a
matrix.

CLO1

2 hours

System of linear
equations

Solution of system of linear equations:
Gauss Jordon and Gauss elimination
method, how to find out eigenvalues
and eigenvectors of a matrix.

CLO1

2 hours

Image encryption using
matrices

Encryption and decryption of images
using matrices.

CLO1

2 hours

Partial derivative and
plots

For the function of two variables

(a) Find the first and second order
partial derivatives of two variables and
plot the graphs.

(b) Find the optimum value under a
given constraint.

CLO1

2 hours

Constrained
optimization

(a) To implement a simple sentiment
model where change in sentiment over
time is proportional to the difference
between the current sentiment and a
baseline sentiment level.

(b) To implement a simple cyber
security model where the growth of a
cyber-security threat 7" over time ¢ is
proportional to the current threat level.

CLO2

2 hours

Sentiment model
differential equation

How to perform curve plotting for
Cartesian, parametric curves.

CLO2

2 hours




7 Cybersecurity threat How to perform curve plotting for | CLO2 | 2 hours
growth model parametric and polar curves such as
cardioids, Lemniscates and surfaces.
8 Curve plotting To calculate and visualize gradients, | CLO3 | 2 hours
divergences, and curls of vector fields in
2D and 3D.
9 Vector calculus | To find unit tangent and unit normal of | CLO3 | 2 hours
(gradients, divergence, | parametric curves and directional
curl) derivatives at a point.
10 Surface/volume To perform surface and volume | CLO4 | 2 hours

integration and theorem
verification

integration and verify Green’s theorem
and Stokes’ theorem.




List of Tutorials for Engineering Mathematics-1:

11

S. no. | Tutorial Sheet Topics CLO’s | Time
Required

1 Tutorial Sheet 1 Differentiation and Integration Self-Practice
2 Tutorial Sheet 2 Rank of matrices CLO1 | I hour

3 Tutorial Sheet 3 System of Equations CLO1 |1 hour

4 Tutorial Sheet 4 Eigenvalues and Eigenvectors CLO1 |1 hour

5 Tutorial Sheet 5 Leibnitz theorem , Taylor’s and Maclaurin’s | CLO2 | 1 hour

theorem

6 Tutorial Sheet 6 Partial Derivatives, Euler’s Theorem CLO2 |1 hour

7 Tutorial Sheet 7 Jacobian, Maxima and minima CLO2 |1 hour

8 Tutorial Sheet 8 Double and triple integral, Change of Order CLO3 | 1 hour

9 Tutorial Sheet 9 Area and Volume CLO3 | I hour

10 Tutorial Sheet Gradient, Divergence and Curl CLO4 | 1 hour

10
11 Tutorial Sheet Green’s, Gauss’s and Stokes Theorem CLO4 |1 hour




Evaluation Scheme:

TYPE OF ALLOTTED RANGE
PARTICULAR PASS CRITERIA
COURSE OF MARKS
Minor Test 25%
Major Test 45%

Must Secure 30% Marks Out of Combined

Continuous Evaluation Through

Theory+ Practical Cl Marks of Major Test Plus Minor Test with
(L-T-P/L-0-P) ass 20% ,
Tests/Practice/Assignments/Prese Overall 40% Marks in Total.
ntation/Quiz
Online Quiz 10%

CLO-PLO Mapping:

CLO [ PLO [ PLO [ PLO [ PLO [ PLO | PLO [ PLO [ PLO [ PLO | PLO | PLO | PLO | PLO | PLO | PLO
\PLO | 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
cLo | 3 3 1 _ 1 _ _ _ _ _ _ 1 1 1 1
1
cLo | 3 3 1 _ 1 _ _ _ _ _ _ 1 1 1 1
2
cLo | 3 2 1 _ 1 _ _ _ _ _ _ 1 1 1 1
3
cLo | 3 3 1 _ 1 _ _ _ _ _ _ 1 1 1 1
4

Legend:

3 = High correlation 2 = Moderate correlation 1 = Low correlation (blank = no correlation)
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