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Outcome Based Education-Manual

OBE focuses on students achieving outcomes (required attributes, skills, qualities) after undergoing the learning
process through the OBE curriculum. The attainment of the outcomes is a learning process that may temporally vary
from one student to the other; regarded as means and not the end objectives. If the outcomes are not attained, they
are rethought, thus ensuring the Continual Quality Improvement (CQI) in the education system. OBE shifts the
paradigm from the teacher-centered to the student-centered learning. The new teaching and learning (T&L) approach
transforms from an emphasis on traditional input, such as course credits earned and hours spent in class, to results
or outcomes. It focuses on empirically measuring student performance, or the outcomes. OBE implementation
requires that students demonstrate that they have learned the required knowledge and developed the required skill
and attributes.

|ﬁ What OBE is?

<4 Outcome-Based Education (OBE) is an
educational philosophy and approach that

Course Syllabus
1

) ¥

focuses on defining specific Iearning‘ | o

outcomes or competencies that students

should achieve by the end of a course or S 4

program. - PIAN
4+ The emphasis in OBE is on what

abilities/skills students can demonstrate.
<+ OBE often involves an iterative process
of assessment and feedback.
<+ |f students are not achieving the desired
outcomes, modifications can be made to
teaching  methods, content, and
assessments to enhance learning.




Why OBE

OBE is implemented to bring clarity, effectiveness, and relevance to education, ensuring that students
acquire the skills and knowledge needed for success in their academic pursuits and future careers.

[
OBE stands for Outcome-Based Education. It is an

educational approach that focuses on defining

specific, measurable learning outcomes or
objectives for students at the beginning of an
instructional process. The emphasis is on what
students should know, understand, and be able
to do by the end of a course or program.

“e\Y ) .
1@. India, OBE and Accreditation

From 13 June 2014, India has become the permanent
signatory member of the Washington Accord.
Implementation of OBE in higher technical education
also started in India. The National Assessment and
Accreditation Council (NAAC) and National Board
of Accreditation (NBA) are the autonomous bodies
for promoting global quality standards for technical
education in India. NBA has started accrediting only
the programs running with OBE from 2013. The
National Board of Accreditation mandates
establishing a culture of outcome based education in
institutions that offer Engineering, Pharmacy,
Management program. Reports of outcome analysis
help to find gaps and carryout continuous
improvements in the education system of an Institute,
which is very essential.

OBE shifts the focus from traditional teaching
methods to a more student-centered approach,
ensuring that educational goals are clearly
defined and that the assessment is aligned with
these predetermined outcomes. This approach
aims to produce graduates who possess the skills
and knowledge needed for success in their
chosen fields and in the broader context of life
and work.

Clarity of
Educational
Goals

Accountability Student-
and Centric
Accreditation Approach

Alignment
with Industry
Needs and
Life long
Learning

Continuous
Improvement

Fig. 1. Important Features of OBE

Categorization of Academic Institution: NBA categorizes Higher Education Institutions into two groups:

Tier - 1 Institutions:

Tier - 2 Institutions:

] This includes 11Ts, NITs, Central Universities, State Tier - 2 comprises affiliated colleges of universities.
,"p Universities, and Autonomous Institutions. These
% institutions, known as Tier - 1, can also enjoy benefits

% under the Washington Accord.

Page 2 of 24

/////////}?ﬂ"/////I/I//////I/I/I/////I/I//////I/I/I/////I/I//////I/I/I/////I/I/////I/I/I/I//I/I/A



Vision & Mission

Institute’s Vision & Mission

ﬁ‘ Vision @ Mission

To be a centre of excellence for creation and & To promote professional ethics and experiential
dissemination of knowledge by imparting life skills and learning for better employability.
experiential learning for a promising future in the areas 4 To contribute towards knowledge generation and

dissemination in the field of engineering.

%+ To address societal problems by promoting research,
innovation and entrepreneurship.

%+ To develop global competencies amongst students by
fostering value-based education.

+ To strengthen industrial, institutional, and

of engineering and technology.

international collaborations for synergetic relations.

Department of Mechanical Engineering
ﬁ Vision

p

+ The Department of Mechanical Engineering
envisions to be recognized as a leader in offering
a value-based education by disseminating PEOS
knowledge, skills and empowering students for
better career opportunities.

(@ Mission

) K Apply the fundamental knowledge & skills of
Mechanical Engineering to analyse and solve the
real-world technical problems along with
international significance
+ Demonstrate creative, critical, and design
thinking abilities by solving research problems in
mechanical engineering of social relevance
+ Communicate effectively and work as a team in

+ To promote value-based education in Mechanical
Engineering by facilitating professional ethics &
experiential learning for better employability.

multi-disciplinary domains with entrepreneurial
attitude and leadership qualities. /

+ To encourage students to excel in research,
innovation & entrepreneurship skills for
addressing societal needs.

+ To enhance students’ skills by promoting
industrial & international collaborations to foster

, global competencies.

?"

7 /
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Program Outcomes (POs) and Program-Specific

Outcomes (PSOs)

Program Outcomes (POs): POs are statements that describe what students are expected to know and be able to do
upon graduating from the program. The POs essentially indicate what the students can do from subject-wise knowledge
acquired by them during the program. As such, POs define the professional profile of an engineering graduate. NBA
has defined the following twelve POs for an engineering graduate. These are inline with the Graduate Attributes as
defined by the Washington Accord:

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 technigues, 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 one’s 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.

Program Specific Outcomes (PSOs):

PSO1 Create Socially Relevant Systems: Create creative, innovative and socially relevant systems which are using
knowledge and application of mechanical engineering components.

PSO 2 Cutting Edge Areas: Create socially relevant systems: Create creative, innovative and socially relevant systems
which are using knowledge and application of mechanical engineering components.
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///////A'Jff//]'//////////////////////////////////////////////////////////////////////////I/I/I/I/I A



Understand

 —

Use Existing Information to make something new
Invent, Develop, Design, Compose, Generate, Construct

Make judgments based on sound analysis
Assess, Judge, Defend, Prioritize, Critique, Recommend

Explore relationships, causes, and connections
Compare, Contrast, Categorize, Organize, Distinguish

Use existing knowledge in new contexts
Practice, Calculate, Implement, Operate, Use, lllustrate

Grasp the meaning of something
Explain, Paraphrase, Report, Describe, Summarize

Retain and recall information
Reiterate, Memorize, Duplicate, Repeat, Identify

Fig 2. Revised Blooms Taxonomy

4+ Bloom’s

Taxonomy  provides an
important framework to not only design
curriculum and teaching methodologies
but also to design appropriate
examination questions belonging to
various cognitive levels.

4 Action verbs as shown in Table 1, from

AICTE and NEP are instrumental in
curriculum design, teaching
methodology, and question paper
preparation as they provide clear direction

and objectives for educators.

Table 1. Action Verbs form AICTE NEP

@

Remember

Understand

Apply

I+

Analyse
Evaluate

Create

a
2
Z

FrEfFfFfE s ittt srees = +

Ability to recall of information like facts, conventions, definitions,
jargon, technical terms, classifications, categories, and criteria

ability to recall methodology and procedures, abstractions,
principles, and theories in the field

knowledge of dates, events, places

mastery of subject matter

understanding information

grasp meaning

translate knowledge into new context

interpret facts, compare, contrast

order, group, infer causes

predict consequences

use information

use methods, concepts, laws, theories in new
situations

solve problems using required skills or knowledge
Demonstrating correct usage of a method or procedure
break down a complex problem into parts

Identify the relationships and interaction between the
different parts of a complex problem

identify the missing information, sometimes the redundant
information and the contradictory information, if any
compare and discriminate between ideas

assess value of theories, presentations

make choices based on reasoned argument

verify value of evidence

recognize subjectivity

use of definite criteria for judgments

use old ideas to create new ones

Combine parts to make (new) whole,

generalize from given facts

relate knowledge from several areas

predict, draw conclusions

list, define, tell, describe, recite,

recall, identify, show, label,
tabulate, quote, name, who, when
where

describe, explain, paraphrase,
restate, associate, contrast,
summarize, differentiate interpret,
discuss

calculate, predict, apply, solve,
illustrate, ~ use,  demonstrate,
determine, model, experiment,
show, examine, modify

classify, outline, break down,
categorize, analyze, diagram,
illustrate, infer, select

assess, decide, choose, rank, grade,
test, measure, defend, recommend,
convince, select, judge, support,
conclude, argue, justify, compare,
summarize, evaluate

design, formulate, build, invent,

create, compose, generate, derive,
modify, develop, integrate
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Course Outcomes (COs)

$ What are COs?

+ It is a detailed description of what a student must be
able to do at the end of a course.

+ COs are the statements of Knowledge/ Skills/
Attitude that students are expected to know,
understand and perform, as a result of learning
experiences.

+ Course Outcome remains the base of the hierarchy of
outcomes and is the tools that can be used to measure
student performance in each course.

+ The course outcomes need to be concise descriptions
of what learning is expected to take place by course
completion.

+ It should be narrower and measurable statements.

+ Well-written COs facilitate the faculty in measuring
the achievement of the CO at the end of the semester.
+ It also helps the faculty in designing suitable delivery

vs Outcome

y

Learning goals and Goals
objectives generally describe
what an instructor, program, \ Objectives

or institution aims to do.

L= =D=TI=CM TW

learning outcome describes in
observable and measurable terms
what a student is abletodoas a
result of completing a learning
experience

Fig. 3. Objective Vs Outcome [Source: DePaul
University]

Figure 3, shows the difference between Objective and
outcome. One must understand learning outcome is
always different from objective. Outcome is student
centric, whereas objective is faculty or program centric.
The following guidelines can be helpful in designing the
Course outcomes.

Gmdellnes for Writing/ Framing COs

+ The CO statements are defined by considering the
course content covered in each module of a
course.

+ Focus on the learning that results from the course
rather than describing activities or lessons that are
in the course.

+ Create statements that have a student focus rather
than an instructor-centric approach.

Table 2: Good vs Bad Course Outcomes (COs

Good COs

+ Clearly articulate what students are expected to
achieve using action verbs that align with Bloom's
Taxonomy levels.

+ Emphasize the application, synthesis, and evaluation
of knowledge, indicating a deeper understanding of
the subject.

+Lack specificity and clarity, making it difficult to

+ For every course there may be 4 to 6 Course
Outcomes.

+ The keywords used to define CO are based on
Bloom’s Taxonomy.

+ It also helps the faculty in designing suitable
delivery and assessment methods to achieve the
designed Course Outcomes.

Bad COs |

assess the depth of understanding.

+May focus on lower-order thinking skills, such as
remembering or simple application, without
challenging students to analyze, synthesize, or
evaluate their knowledge.

to ask yourself:
+ What do we want students in the course to learn?
+ What do we want the students to be able to do?

performed by the students?
Course outcome statements on the course level describe:

course AND

of the course?

When developing learning outcomes, here are the core questions

+ Are the outcomes observable, measurable and are they able to be

+ What faculty members want students to know at the end of the

+ What faculty members want students to be able to do at the end

Course outcomes have three major
characteristics

+ They specify an action by the
students/learners that is observable

+ They specify an action by the
students/learners that is
measurable

+ They specify an action that is done
by the students / learners rather
than the faculty members



https://resources.depaul.edu/teaching-commons/teaching-guides/course-design/Pages/course-objectives-learning-outcomes.aspx
https://resources.depaul.edu/teaching-commons/teaching-guides/course-design/Pages/course-objectives-learning-outcomes.aspx

Assessment Planning

While using Bloom’s taxonomy framework in planning and designing of assessment of student learning, following points need to be
considered: 1. Normally the first three learning levels; remembering, understanding and applying and to some extent fourth level
analysing are assessed in the Continuous Internal Evaluation (CIE) and Semester End Examinations (SEE), where students are given
a limited amount of time, and, 2. Abilities; analysis, evaluation and creation can be assessed in extended course works or in a
variety of student works like course projects, mini/ minor projects, internship experience and final year projects as shown in Figure
4. Internship, Projects related SOP, Seminar are department specific, hence their assessment plan can be set by course

coordinator with Head of program permission.
I;@ Course Project
| LearningLevels | | Assessed through | a Open-ended experiments in laboratories

Creating i 63 Project-based learning modules

* Course projects ‘ MOOCs
evaluating * Mini Project

s
e s e B¥ ) Co-Curricular experiences

Applying, .
~— | * Fixed hour m
~ Understanding examinations (CIE & °
SEE)
~ Remembering e
- va
Fig. 4. Assessment methods for different Bloom’s Fig. 5. Innovative Teaching Learning

cognitive levels [Source: AICTE Examination Reform]

Innovative Teaching Learning

While our programs predominantly focus on imparting technical knowledge and skills, the assessment is confined to these abilities.
Acquiring professional outcomes often extends beyond class participation. To meet these challenges, comprehensive reforms are
required in curriculum design, learning experiences, and outcome assessment. Globally, various attempts are underway to address
these issues through recommended educational experiences. Innovative Teaching learning methodology is shown in figure 5.

Communication Skills Ru brics

Unsatisfactory Doveloping Satisfactory | Exemplary
: ] - To Assess student performance in achieving course outcomes, reliable
methods are crucial. Rubrics serve as powerful tools for transparent
assessment and grading, communicating expectations and criteria.
They consist of criteria, descriptors, and a performance scale to
evaluate students' mastery levels across various dimensions. Fig 6,

shows the rubrics format. Rucrics format can be designed by the

= - _ faculty for the courses they teach, and get it approved through course
\ i coordinator.
|

Fig. 6. Examples of Rubrics (Accessed from Rogers 2010)
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https://www.aicte-india.org/sites/default/files/ExaminationReforms.pdf

CO-PO MAPPING GUIDELINES

To connect high-level learning outcomes (POs) with course content, course outcomes and assessment, there is a necessity to bring
further clarity and specificity to the program outcomes. This can be achieved through the following two-step process of identifying
Competencies and Performance Indicators (PI).

+ Identify Competencies to be attained
4+ Define Performance Indicators

Program Competiencies ' Performance
Outcomes 1o be Attained Indicators | 4=  Assessment
PO CA : Pl
== = PI11A
4[ Compeiency | |  UEEHEGE « [
| 11 ]
— [ PF13 E_
8
25
s — P
[ Competenc . St
—L e = g8
L — L PI122 =5
2
=
) - — DP3A s
1 i
4‘ “""‘:’;"““ ‘ P - |5
. PI133

Fig. 7. Connecting POs to Assessments Source: AICTE Examination Reform

Table 4. Competencies and Performance Indicators (PIs) Mechanical Engineering Program [Source: AICTE Examination
Reform]

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,

and an engineering specialization for the solution of complex engineering problems.

Competency Indicators
1.1 Demonstrate competence in 1.1.1 Apply mathematical techniques such as calculus, linear algebra,
mathematical modelling and statistics to solve problems

1.1.2 Apply advanced mathematical techniques to model and solve
mechanical engineering problems
1.2 Demonstrate competence in basic ~ 1.2.1 Apply laws of natural science to an engineering problem

sciences

1.3 Demonstrate competence in 1.3.1 Apply fundamental engineering concepts to solve engineering
engineering fundamentals problems

1.4 Demonstrate competence in 1.4.1 Apply Mechanical engineering concepts to solve engineering

specialized engineering knowledge to  problems
the program

%/ Page 8 of 24
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Competency Indicators

2.1 Demonstrate an ability to 2.2.1 Reframe complex problems into interconnected sub-problems.
identify and formulate complex 222 Identi ble and eval inf . q
engineering problem 2. entify, assemble and evaluate information and resources.
2.2.3 ldentify existing processes/solution methods for solving the problem, including
forming justified approximations and assumptions.
2.2.4 Compare and contrast alternative solution processes to select the best process.
2.3 Demonstrate an ability to 2.3.1 Combine scientific principles and engineering concepts to formulate model/s

formulate and interpret a model (mathematical or otherwise) of a system or process that is appropriate in terms of
applicability and required accuracy.

2.3.2 Identify assumptions (mathematical and physical) necessary to allow modeling of
a system at the level of accuracy required.

2.4 Demonstrate an ability to 2.4.1 Apply engineering mathematics and computations to solve mathematical models.
execute a solution process and . . L

2.4.2 Produce and validate results through skillful use of contemporary engineering tools
analyze results and models

2.4.3 ldentify sources of error in the solution process, and limitations of the solution.

2.4.4 Extract desired understanding and conclusions consistent with objectives and
limitations of the analysis

PO 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 public
health and safety, and cultural, societal, and environmental considerations.
Competency Indicators
3.1 Demonstrate an ability to 3.1.1 Recognize that need analysis is key to good problem definition
define a complex/ open-ended 312 Elici . . . £ kehol
problem in engineering terms .1.2 Elicit and document, engineering requirements from stakeholders
3.1.3 Synthesize engineering requirements from a review of the state-of-the-art

3.1.4 Extract engineering requirements from relevant engineering Codes and Standards
such as ASME, ASTM, BIS, 1SO and ASHRAE.

3.1.5 Explore and synthesize engineering requirements considering health, safety risks,
environmental, cultural and societal issues

3.1.6 Determine design objectives, functional requirements and arrive at specifications.
3.2 Demonstrate an ability to 3.2.1 Apply formal idea generation tools to develop multiple engineering design solutions
generate a diverse set of 32.2 Build models/ devel di f desi luti
alternative design solutions 2. uild models/prototypes to develop a diverse set of design solutions

3.2.3 Identify suitable criteria for the evaluation of alternate design solutions

3.3 Demonstrate an ability o 331 Apply formal decision-making tools to select optimal engineering design solutions

select an optimal design for further development
scheme for further

development 3.3.2 Consult with domain experts and stakeholders to select candidate engineering

design solution for further development

3.4 Demonstrate an ability to 341 Refine a conceptual design into a detailed design within the existing constraints (of
advance an engineering design i e

to defined end state . . . . . .
3.4.2 Generate information through appropriate tests to improve or revise the design

%/ Page 9 of 24
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Competency

4.1 Demonstrate an ability to
conduct investigations
of technical issues
consistent with their
level of knowledge and
understanding

4.2 Demonstrate an ability to
design experiments to
solve open-ended
problems

4.3 Demonstrate an ability to
analyze data and reach
a valid conclusion

Indicators

Define a problem, its scope and importance for purposes of investigation

Examine the relevant methods, tools and techniques of experiment design,
system calibration, data acquisition, analysis and presentation

Apply appropriate instrumentation and/or software tools to make measurements
of physical quantities

Establish a relationship between measured data and underlying physical
principles.

Design and develop an experimental approach, specify appropriate equipment
and procedures

Understand the importance of the statistical design of experiments and choose
an appropriate experimental design plan based on the study objectives

Use appropriate procedures, tools and techniques to conduct experiments and
collect data
Analyze data for trends and correlations, stating possible errors and limitations

Represent data (in tabular and/or graphical forms) so as to facilitate analysis and
explanation of the data, and drawing of conclusions

Synthesize information and knowledge about the problem from the raw data to
reach appropriate conclusions

Competency

5.1 Demonstrate an ability to
identify/ create modern
engineering tools,
techniques and
resources

5.2 Demonstrate an ability to
select and apply
discipline- specific
tools, techniques and
resources

5.3 Demonstrate an ability to
evaluate the suitability
and limitations of tools
used to solve an
engineering problem

o

Indicators

5.1.1 ldentify modern engineering tools such as computer-aided drafting,
modeling and analysis; techniques and resources for engineering
activities

5.1.2 Create/adapt/modify/extend tools and techniques to solve engineering
problems

5.2.1 ldentify the strengths and limitations of tools for (i) acquiring
information, (ii) modeling and simulating, (iii) monitoring system
performance, and (iv) creating engineering designs.

5.2.2 Demonstrate proficiency in using discipline-specific tools

5.3.1 Discuss limitations and validate tools, techniques and resources.

5.3.2 Verify the credibility of results from tool use with reference to the
accuracy and limitations, and the assumptions inherent in their use.

Page 10 of 24
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Competency Indicators
6.1 Demonstrate an ability to describe 6.1.1 Identify and describe various engineering roles; particularly as

engineering roles in a broader context, pertains to protection of the public and public interest at the global,
e.g. pertaining to the environment, regional and local level

health, safety, legal and public welfare

6.2 Demonstrate an 6.2.1 Interpret legislation, regulations, codes, and standards relevant to
understanding of professional your discipline and explain its contribution to the protection of the
engineering regulations, legislationand  public

standards

Competency Indicators
7.1 Demonstrate ~ an 7.1.1 Identify risks/impacts in the life-cycle of an engineering product
understanding of the impact of or activity

engineering and industrial practices on
social, environmental and in economic
contexts

7.2 Demonstrate an ability to apply 7.2.1 Describe management techniques for sustainable development
7.2.2 Apply principles of preventive engineering and sustainable

development to an engineering activity or product relevant to
the discipline

7.1.2 Understand the relationship between the technical, socio-
economic and environmental dimensions of sustainability

principles of sustainable design and
development

Competency Indicators
8.1 Demonstrate an ability to 8.1.1 Identify situations of unethical professional conduct and propose
recognize ethical dilemmas ethical alternatives

8.2 Demonstrate an ability toapply 2.1 |dentify tenets of the ASME professional code of ethics

e il @ Eies 8.2.2 Examine and apply moral & ethical principles to known case
studies

Page 11 of 24
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Competency

9.1 Demonstrate an ability to
form a team and define a role
for each member

9.2 Demonstrate effective
individual and team operations
communication, problem-
solving, conflict resolution and
leadership skills

9.3 Demonstrate success in
a team-based project

Indicators

9.1.1 Recognize a variety of working and learning preferences; appreciate the
value of diversity on a team

Implement the norms of practice (e.g. rules, roles, charters, agendas, etc.)
of effective team work, to accomplish a goal.

Demonstrate effective communication, problem-solving, conflict
resolution and leadership skills

Treat other team members respectfully

9.2.3 Listen to other members

9.2.4 Maintain composure in difficult situations

9.3.1 Present results as a team, with smooth integration of contributions from all
individual efforts

9.1.2

9.2.1

9.2.2

Competency

10.1 Demonstrate an ability to
comprehend technical literature
and document project work

10.2 Demonstrate competence in
listening, speaking, and
presentation

10.3 Demonstrate the ability to
integrate  different modes of
communication

2

Indicators

10.1.1 Read, understand and interpret technical and non-technical information

10.1.2 Produce clear, well-constructed, and well-supported written engineering
documents
10.1.3 Create flow in a document or presentation - a logical progression of ideas
so that
the main point is clear
10.2.1 Listen to and comprehend information, instructions, and viewpoints of
others

10.2.2 Deliver effective oral presentations to technical and non-technical
audiences

10.3.1 Create engineering-standard figures, reports and drawings to complement
writing and presentations

Page 12 of 24
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Competency

11.1 Demonstrate an ability to
evaluate the economic and
financial performance of an
engineering activity

11.2 Demonstrate an ability to
compare and contrast the
costs/benefits of alternate
proposals for an engineering
activity

11.3 Demonstrate an ability to
plan/manage an engineering
activity within time and budget
constraints

Indicators

11.1.1 Describe various economic and financial costs/benefits of an engineering
activity

11.1.2 Analyze different forms of financial statements to evaluate the financial
status of an engineering project

11.2.1 Analyze and select the most appropriate proposal based on economic
and financial
considerations.

11.3.1 Identify the tasks required to complete an engineering activity, and the
resources required to complete the tasks.

11.3.2 Use project management tools to schedule an engineering project, so it
is completed on time and on budget.

Competency

12.1 Demonstrate an ability to
identify gaps in knowledge and
a strategy to close these gaps

12.2 Demonstrate an ability to
identify changing trends in
engineering knowledge and
practice

12.3 Demonstrate an ability to

identify and access sources for
new information

a
2
Z

Indicators

12.1.1 Describe the rationale for the requirement for continuing professional
development

12.1.2 ldentify deficiencies or gaps in knowledge and demonstrate an ability to
source information to close this gap

12.2.1 Identify historic points of technological advance in engineering that
required practitioners to seek education in order to stay current

12.2.2 Recognize the need and be able to clearly explain why it is vitally
important to keep current regarding new developments in your field

12.3.1 Source and comprehend technical literature and other credible sources
of information

12.3.2 Analyze sourced technical and popular information for feasibility,
viability, sustainability, etc.
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Step 1: Identify the POs and PSOs that correlate with Cos

Cos PO1 PO2 PO3 PO4 PO5 - PO12 PSO1 PS0O2
co1 v v v

co2 v Vv Vv
A

Cco6 Na v v v

Fig. 8. CO- POs Articulation Matrix

Step 2: Check How much Competency is getting mapped with the CO. For Example, let check with CO1-PO1
PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering
|

specialisation for the solution of complex engineering problems.

Competency Indicators
1.2 Demonstrate competence 1.2.1 Apply the knowledge of discrete structures, linear algebra, statistics and numerical \/
in mathematical modelling techniques to solve problems

1.2.2 Apply the concepts of probability, statistics and queuing theory in modeling of =
computer-based system, data and network protocols.

1.5 Demonstrate competence 1.5.1 Apply laws of natural science to an engineering problem =
in basic sciences

1.6  Demonstrate competence 1.6.1 Apply engineering fundamentals -

in engineering fundamentals

1.7 Demonstrate competence 1.7.1 Apply theory and principles of computer science and engineering to solve an \/
in specialized engineering engineering problem
knowiedge to the program

Fig. 9. CO- POs Competency Mapping
Step 3: Out of 4 Competencies only two are Mapped. So CO1-PO1 Mapping can be calculated using

2
C0, — PO, = ceiling (3 * Z) =2

Similar, it needs to be done with other POs with all COs. Note: wisely choose the blooms level of COs- It must map
blooms level of POs [high (3), moderate (2) or low (1)]. For PSO mapping need not required Competency matrix.
Faculty can map Cos with PSOs with justification.
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Attainment of Course Outcomes

The determination of Course Outcomes (COs) relies on students' performance in both internal and end-semester
exams based on Theory or practical subjects. Figure 10, depicts the process of course outcome and Attainment.

12 +
Internal Examination: Continuous
Assessment (CA)

—

= Class Test ‘ *  Case Studies

End Semester Examination(ESE)

*  Oral Presentation
+  Blog Writing

-« Project Based Learning
= Quiz / Cross Words
* Competitive Coding

*  Experiential Learning +  Open Book Test [¢5 PanpaperTest <t ke ‘ ° Report

*  Viva

Next Academic Year

* Infographics
Platform *  Project Competition Presentation

‘ . B Paper Publication

Video Demonstration

1 1 *  Git-Hub Repository
Calculation of CO

Attainment

Continuous
p Analysis/
Action Taken

Fig. 10. Process of Course Outcome Attainment
The quality /relevance of assessment processes and tools

e Process of attaining COs and enhancing educational
quality is shown in Figure 11..

+ Before the start of the semester, faculty members . session Plan Elmcheutay
- . | Attainment
are requested to indicate their preferences for the 1 [
subjects they will teach. Using this preference list, aluation
an internal committee determines the faculty Plan o _ |
member responsible for each individual course. [ Attsinment
+ faculty member develops a session plan, devising Aisescmant
an evaluation strategy, and selecting assessment Methods
methods that align with the course syllabi and Planning for

intended course outcomes.

e The calculation of CO attainment is an integral part of

the teaching-learning process. Fig. 11. Process of Attaining COs

+ It involves assessing both internal (continuous
assessment) and external exams using tools aligned with questions targeting the defined COs and
Program Outcomes (POs) or Program Specific Outcomes (PSOs).

+ The final calculation of CO attainment is then compared with the CO attainment of the previous
year. This comparison aids in the planning and improvement of the course for the upcoming year.
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COURSE CO — PO/PSO ATTAINMENT

Level:

+ Attainment Level 3: 70% students scoring more than set attainment level (60% of Max marks associated with
particular COs) in the Internal Component or End Sem examination.

+ Attainment Level 2: 40% students scoring more than set attainment level (60% of Max marks associated with
particular COs) in the Internal Component or End Sem examination.

+ Attainment Level 1: Less the 40% students scoring set attainment level (60% of Max marks associated with
particular COs) in the Internal Component or End Sem examination.

+ Target level for final attainment of COs is set to 60% of 3. (i.e., Target is set to 1.8 for all Cos. It will be revise
after first NBA cycle)

Table 5. Rubrics for deciding Levels

Rubric for deciding level of attainment Range Level
If the percentage of students securing target marks is > 0 and <=40% <=40% 1
If the percentage of students securing target marks is > 40% and < 70% >40% & <70% 2
If the percentage of students securing targetis marks is >= 70% >=70% 3

Example: Heat Transfer (C217)

The below Figure demonstrate the Internal component CA1 mapping and attainment calculation, based on the student performance

o

in exam.
Table 6. Process of Attaining COs
Sr. No. Roll No. Name of the Student CA-1 1 2
Marks co1 Cco2
8 4 4
1 19070125001 AADITYA 7 3 4
2 19070125002 AAYUSHI SINGH 8 4 4
3 19070125003 ABHINAV AGARWAL 5 3 2
4 19070125004 ABHINAV ANAND 8 4 4
95 19070125095 SANSKRUTI SATISH UDE 6 3 3
99 20070125508 DHARAMVEER SINGH 7 3
CO No Level No of students who attempted 96 96
CO1 3 CO No CO1 CO2
C02 3 Max 4 4
CO3 Target 24 24
CO4 No. of students scored >= target 77 78
CO5 Percentage 80.21 81.25
Level 3 3
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Attainment of Program Outcomes and Program Specific
Outcomes

Direct and Indirect assessment tools in the ratio of 80:20 are used for attainment of the PO and PSO respectively. Direct Assessment steps
followed are: Performance of the students is assessed through continuous assessment (CA) with 40% weightage and end semester examination
(ESE) with 60% weightage.

e CAisdistributed throughout the semester as,

4+ Theory course: Components for CA are planned in the beginning of the semester and informed to the students. The questions
for CA component are designed on the basis of CO or Pl (Performance Indicators) and Blooms Levels. The innovative
methods are used for the continuous assessment. The direct PO-PSO attainment is computed based on CO attainments for
each course.

+ Laboratory course: Students are assessed during all the lab sessions based on performing experiments, recording
observations, analyzing the data, reporting the results with conclusions as per the rubrics.

+ Internship / Project course: The monthly progress report for the internship/ project is evaluated as per the rubrics by the
project supervisors.

e ESE: The End Semester Examination is a comprehensive assessment and contributes 60% of the overall evaluation. ESE is conducted
as per the Examination policy and rules laid down by Symbiosis International (Deemed University) (SIU). CO attainment is computed
separately for both CA and ESE. The PO and PSO attainment is computed by taking the weighted average of CO attainment and
articulation matrix.

Table 7. Tools for Attainment of PO-PSOs
Methods Tools Frequency Weightage

Direct Attainment Internal Exam As per number of credits for a particular 80%
course

P End Sem Exam Once in a Semester

Indirect Attainment Program Exit Once in 4 year for a particular batch 20%
Survey
Employer Feedback Once in a year

Case Study of Heat Transfer

Consolidation of evaluations of Course Compiler Construction: The final determination of Course Outcome Attainment for
the specific subject is arrived at through the meticulous weighing of Internal CA and ESE Attainment, in a ratio of 40:60. This
balanced consideration ensures that both continuous engagement and end-of-semester performance contribute significantly to the
overall assessment of student understanding and proficiency in the subject matter.

Table 8. Overall CO Attainment Calculation Table 9. Articulation Matrix and Attainment

Calculation for One Course Compiler Construction

L : Attainm
coto/ 0 Attainment using CIE Final €O attainment Querall <o el p61 | pos|pos|poal pos |posl por|eos]posl patel porilpaga! sess
1 Internal | External Final Afiiomant Co1 3.00 300 2 2
" |ca1|caz| caz [cas|cas a0 60 100 | coa 300 332 2 g : ]
cos 293 i
Lol = 2 2 hes 300 0 co4 Fzon | 060 | = [ [0 0]
o2 3 3 3.00 3.00 3.00 ] [ 3.00 300 | 212 | 1 9
co3 2.5 k) 2.83 3.00 2.93 2.93 0.00
o4 2.5 2 2.25 3.00 2.70 Articulation Average | 3.00 |2.00(2.00(1.00[1.00] -
CO-PO_PSO
€os 3 3.00 3.00 3.00 Attainment 2.03 1195|195 097 |0.07) -
Y41 PO;j~Attainement;
Attai PO; = "—— ’
ttainment of PO; =

3xcount(PO;)
Where, i =1,2,...,12,PS01,PS02. And n is the total number of COs framed. Count (PO;) returns the total
number of values mapped with i* PO
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W.R.T set Attainment Levels

Table 10. Record of Course Outcomes of all Courses W.R.T set Attainment Levels (MECH Batch 2019-23)

NBACode | co1 | co2 | co3 | cosa | cos | cos | co1 | co2 | co3 | cos | cos | co6 | Attainment
C101 2 2 1 2.5 1 1 2 1.33 1 2 2 1 1.57
C102 1 1 1 1 1 1 1 1 1
C103 2.33 | 2.33 2 3 3 2.83 2 2 2.5 2 2 2.33 2.32
C104 3 3 3 1 15 | 2.8 1 2.05
C105 2 3 3 2 2 3 3 3 3 3 2.76
C106 3 2 3 3 1 1 1 1.7
C107 2.5 3 267 | 28 2.5 2 1.5 2 2.3
€108 3 3 3 3 2 2 2 2 2.4
C109 3 2 2 3
C110 3 3 3 3 3 2 3 3 3 2.88
Cl11 2 1.67 2 25 | 25 1 3 3 1 2 2.05
C112 2.17 2 3 3 3 2 2 3 3 3 2.68
C113 1.83 | 15 2 1.5 1.5 1 1 1 1 1 1.49
Cl14 3 267 | 267 | 25 | 25 3 3 3 3 1 2.63
C115 3 3 3 3 3 3 3 3 3
Cl16 3 1 2 1.5 3 2.1
Cl17 3 3 3 3 3 3 3 3 3 2 3 1 2.63
C118 1 3 3 2 3 2.7
C119 2 2 3 3 2 2 2.33
C120 2 3 2 3 3 2.6
C201 3 25 3 3 3 3 2.75
€202 2.33 3 267 | 25 1.6 1.4 1.5 1.3 1.92
C203 2.67 3 3 3 234 | 228 | 25 2.6 3 2 2.65
C204 3 3 3 3 3
C205 3 3 3 3 3 3 3 3 3 3 3 3 3
C206 3 3 3 2 3 3 3 3 2.9
Cc207 3 3 3 3 3 3 3 3 3 3
C208 3 3 3 3 3 3 3 3 2.8
C209 3 3 3 3 3 3 3 3 3 3 3 3 3
C210 3 3 3 3 3 3 3 3 3
C211 3 3 3 3 3
C212 3 3 3 3 3
C213 3 3 3 3 3
C214 2.83 | 2.67 3 2 3 3 3 3 2.64
C215 3 2.5 3 3 2.92
C216 3 3 2 1 2 1 3 3 3 3 2.5
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c217 3 3 2.83 | 2.25 3 3 3 3 3 3 2.93
C218 3 3 3 3 3

C219 3 3 3 3 3 3 3 3 3

C220 2.5 3 2 3 3 3 2.85
c221 2 3 1 1 3 2 2 3 1 1 2.07
C222 1 3 3 2 2 2 2 2 2.23
C223 2 3 2 3 2.5
C224 3 3 25 | 25 2.75
C301 3 3 2.83 | 2.67 3 3 3 2.75 2 3 3 3 2.84
€302 3 3 2.67 3 3 2.77
C303 2.85 3 2.67 3 3 2.9
C304 3 3 3 3 3

C305 3 3 3 2.5 2.9
C306 3 3 3 3 3 3 3 3

C307 3 3 3 3 3 3 3

C308 3 3 3 3 3 2.5 3 3 2.5 3 2.88
C309 3 3 3 3 3 3 3 3 3 2 233 | 25 2.78
C310 2.75 3 1 1 3 3 3 3 2.58
C311 2 2 2 2 2 3 3 3 2 2 2.36
C312 3 3 3 3 3 2.33 3 3 2.33 | 2.67 2.8
C313 3 3 2 1 2 25 | 2.25 2 2.33 2 2.13
C314 3 3 1 3 3 2.6
C315 3 3 3 3 3

C316 3 3 3 3 3 3 3 3 3 3 3

C317 3 3 3 3 3

C318 3 3 3 3 3

C319 3 2 2 2 3 266 | 25 25 | 2.25 3 2.31
C320 3 3 3 3 3 3 2.67 | 2.67 3 3 2.92
C321 1 1.5 2.5 3 1 3 2.5 3 2 3 2.58
C322 3 3 3 3 3 3 2.8 2 3 3 2.86
C323 3 3 3 3 2 2.67 3 3 2.75 3 2.85
C324 3 3 3 3 1 3 1 3 3 3 1 3 2.87
C325 3 2 3 3 2.67 3 3 3 2.85
C326 3 2 2.33 | 2.67 2 1 3 3 3 3 3 3 2.67
C327 3 3 3 3 3 3 267 | 2.75 2 3 267 | 3 2.79
C328 2.6 3 1 1 3 234 | 134 | 0.75 | 1.34 3 1.9
C329 3 202 | 15 1 3 2 25 2 1.67 3 2.18
C330 3 3 229 | 271 | 204 | 281 | 234 | 234 | 234 | 234 | 234 | 2 2.48

%/ Page 19 of 24

///////A'Jff/ﬂ'//////////////////////////////////////////////////////////////////////////I/I/I/I/I A



C331 1.8 | 2.42 | 2.33 2 275 | 1 | 267 | 1.67 2 233 | 233 | 2 2.12
€332 3 3 3 3 3 3 3

C333 3 3 3 2.57 3 167 | 225 | 2.67 | 233 | 25 2.54
C334 3 3 267 | 2.75 2 3 3 2.73
€335 3 3 1 3 2.33 2 3 2.56
C336 2.67 2 2.67 | 2.67 275 | 2.25 | 2.75 | 2.33 2.51
C401 3 3 3 3 3 3 3 3 3 3 3 2.8
C402 3 3 3 25 1.67 2 1.5 2 1 2.14
€403 1.2 1.2 0.8 1.2 1.07
C404 3 3 3 3 3 3 3

€405 2 2 3 3 3 3 3 2.8
C406 3 2 275 | 225 | 25 | 25 1 2 1 1 1.9
€407 3 3 3 267 | 25 2.5 1 2 2 1 2.15
€408 2 2 2 3 3 1 3 2 2 15 1 2.5 2.07
C409 3 3 2 3 3 2 2 1 1 1 2.03
C410 3 1 3 3 3 2 2.5
C4l1l 3 3 3 3 3 3 3 3

C412 3 3 3 2.8

C202 is the second course in second year. Similarly, for all program the table is required for analysis. Courses which
attainment is less than 1.8 (Target attainment level for COs) need to plan activity or make changes in assessment plan
for next semester.
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Record of Articulation Matrix and Its average

Table 11. Record of Articulation Matrix and Its average (MECH-Batch 2019-23)

NBACode | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
C101 233 [ 233 [100 |- - 2 - B R - - - - -
C102 200 | 100 |- - B R R - - - - - - -
C103 200 | 100 |- - 2 200 |- = B R - - - -
C104 100 | 100 |- - 2 2 2 - - 2.00 E R - -
C105 200 [300 [100 [200 |- - 133 [ 300 |- 1.00 - - - -
C106 300 |300 |- - 200 | - - - 200 | 2.00 - 2.00 - -
C107 2.00 1.00 - - - s s = - - - _ _ B
C108 200 |100 |- - - 200 |- - 300 |- = - B R
€109 175 [ 100 | 150 |- - - - 100 | - - 1.75 - -
C110 300 |200 [200 |- 200 |- - - - 2.00 - 2.00 - -
ci11 2.60 | 2.20 | 1.00 | - - - - = - - - . . N
C112 3.00 | 2.00 | - - - - - = = - - - _ -
C113 2.67 | 2.00 | - - - - = = = B - - - -
Ci14 - - - - - - - - 300 | 1.60 2 = = =
C115 3.00 | 1.75 [ 1.67 | - - = = - - - - - . _
C116 240 | 260 | 175 |- = = = = 200 | 2.00 = 2.00 = .
Ci17 - - - - - - - 1.00 | 3.00 | 1.50 . . - -
C118 200 | 175 |- 225 | - = - - 133 | 1.00 - - - -
C119 1 1 - - 2 - = = - 1 - - . N
C120 1.00 | 2.00 | - - - 2.00 | 2.00 | - - 2.00 - 3.00 - -
C407 300 | 280 [300 |- 300 | - - 2 - - - - - -
C408 200 | 225 |- 100 | - 2 2 100 | - 2 1.00 - 2.00 -
C409 200 | 217 |- - 100 | - - - 100 | 1.00 - 1.00 3.00 3.00
C410 250 | 200 | 200 | 150 | 217 |- 2 - - - - - - N
ca11 267 | 300 | 275 |300 |250 |250 |200 | 250 | 300 | 250 150 3.00 2.75 3.00
Ca12 300 | 250 |200 |200 |250 |- - 200 | 300 | 3.00 - 2.00 2.00 2.00

Average 240 [ 202 [171 [168 [206 [200 [193 |[178 [238 [ 192 1.62 1.89 2.01 2.07

Similarly, for all program the table is required for analysis.
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Record of Attainment Matrix and its Average
Table 12. Record of Attainment Matrix and Its average (MECH-2019-23)

NBA Code | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | PO12 | PSO1 | PSO2

C101 119 | 1.19 | 0.52 - - = - = = = = = = =

C102 067 | 033 | - - - - - - - - - - - -

C103 154 | 0.77 = - - 1.60 - = = = = = = =
C104 0.68 | 0.68 = - - - - = = 1.36 = = = =
C105 173 | 3.00 | 093 | 1.73 - - 1.20 | 2.60 - 1.00 - - - -
C106 1.70 | 1.70 - - 1.11 - - - 111 111 1.13 = =

C107 153 | 0.76 - - - - - = - - - - B -

C108 1.60 | 0.80 - - - 1.60 - = 2.40 = = = = =
C109 - 175 | 1.00 | 1.50 - - - - 1.00 = = 1.75 = =
C110 288 | 192 | 192 - 1.92 - - - - 1.92 = 1.92 = =

C111 181 | 154 | 0.68 - - - - - - - - - - -

Cll2 | 268 | 157 | - - - - - - - - - - - -

Cl13 | 135 | 099 | - - - - - - - - - - - -

Cl14 - - - - - - - - | 263 | 136 - - - -

C115 157 | 142 | 167 | - - - - - - - - - - -

C116 160 | 1.80 | 1.17 - - - - - 1.42 1.42 = 1.42 = =
C117 - - - - - - - 0.80 | 2.70 1.40 - - - -
C118 1.80 | 1.58 - 2.02 - - - - 1.16 0.90 = = = =
C407 215 | 203 | 1.34 = 2.10 = - - - - = = = -
C408 134 | 1.47 = 0.70 = = = 0.62 = = 0.64 = 1.39 =
C409 1.36 | 1.43 = = 0.68 = = = 0.69 0.68 = 0.68 2.40 2.03

C410 211 | 167 | 167 | 128 | 1.78 = = = = = = = = =

C411 267 | 3.00 | 275 | 3.00 | 250 | 250 | 2.00 | 250 | 3.00 2.50 1.50 3.00 2.75 3.00

C412 3.00 | 250 | 200 | 2.00 | 2.50 = = 1.80 | 2.80 2.70 = 1.87 2.00 2.00

Average 204 | 175 | 149 | 159 | 183 | 190 | 1.87 | 153 | 217 177 1.47 1.69 1.84 1.92

Similarly, for all program the table is required for analysis.
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Final PO/PSO Attainment

The 2019-23 Batch Syllabus/credits and course structure has been changed with respect of 2018-22, hence target
Attainment of each POs/PSOs is set to 90% of Articulation Average of each POs and PSOs. If Attainment level of any
PO is found to be greater than or equal to its Articulation average value, then target is said to be achieved, else Target is
missed. Below statistics shows the steps for attainment calculation.

2019-23 Attainment Values

Articulation PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

Average (AA)
240 2.02 171 1.68 2.06 200 193 178 238 1.92 1.62 1.89 2.01 2.07

90% of AA
216 182 154 151 185 180 173 160 214 173 146 170 181 1.86

Indirect
Attainment PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

Program Exit

Survey 232 237 238 237 234 233 241 249 236 249 236 236 226 2.26

Employer

survey 188 203 1.8 223 181 222 163 172 17 214 17 158 18 156

Average (A) 21 22 209 23 2075 2275 202 2105 2.03 2315 203 197 203 191

Internal + End
Sem Exam (B) 2.04 1.75 1.49 1.59 1.83 1.90 1.87 1.53 2.17 1.77 1.47 1.69 1.84 1.92

184 161 173 188 198 190 165 214 1.88

2.05

If FA;
>90% * (A4;)
P MISS | HIT | HIT  HIT | HIT | HIT @ HIT HIT @ HIT HIT HIT HIT HIT HIT
then “HIT
else “MISS”
90% of Articulation average - Indirect average m Direct Attaingent Final Attainment
~ i
Nl o g 0 & on i ~ONN o 2 O o
PO TR DEC A B 1o Rl < R ofRE N gr 3EE &
I Yoo RS I — — off me = oln® Tpls -
at| S —f bd SE R A
i EIREE] A = A By
1 2 3 4 5 6 7 8 9 10 11 12 13 14

a
2
Z

Page 23 of 24

///////A'Jff//]'//////////////////////////////////////////////////////////////////////////I/I/I/I/IZ



Action Taken Report

Action Taken report is to be prepared for the missed POs/PSO (if' any) by program wise before the starting of cach
academic year. For example, PO1 attainment is missed by the Mechanical Engineering. Hence, Program Coordinator
need to revise the assessment plan with after discussion with course in charge or plan activity for the courses which
maps with PO1. In consecutive year those activity or assessment need to be completed.

This draft is submitted for final approval and dissemination for Program Mechanical Engineering. This OBE manual
is prepared after discussion and approval from OBE committee members.

Prepared By

Dr. Vijaykumar Jatti . Nitin’K
[MECH - OBE Coordinator] [HoD Mechanical Engineering]
[MECH-NBA Coordinator]

Dr., g i ala Mishra
[Institute NBA Coordinator]

Approved/ Ng.)cpm/ov/cd

Dr. Ar nc‘i(hati Warke
Professor& Dy Director Academics
Symbiosis Institute of Technology, Pune
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