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1.0 INTRODUCTION TO OUTCOME BASED EDUCATION

The demand for standardized education systems and processes led to the widespread adoption of
Outcome-Based Education (OBE) in many higher education institutions. This shift was driven by its
endorsement as a recognized framework by both international and local academic accreditation bodies.
India also embraced OBE in its higher technical education sector, with the National Assessment and
Accreditation Council (NAAC) and the National Board of Accreditation (NBA) taking the lead in promoting
global quality standards for technical education.

As of 2013, NBA exclusively accredited programs that adhered to the OBE approach, making it a mandatory
requirement for institutions to implement outcome-based education approach.

According to William G. Spady Outcome-Based Education (OBE) advocates the importance of establishing
a “clear picture of what is important for students to be able to do, then organizing the curriculum,
instruction, and assessment to make sure that this learning ultimately happens.”

The three most important premises of OBE are:

1. Decisions about what to teach should be driven by the outcome we would like students to exhibit
at the end of their education experience

2. All students can achieve learning outcomes of significance so long as the condition necessary for
their success are met

3. Accountability of schools and school systems should be in terms of student outcomes (referred as
outputs) rather than in terms of what is provided by way of curriculum, hours of instruction, staff
student ratios, school buildings, equipment or textbooks or support services (referred to as inputs)

The systems engineering model for the Outcome Based Education (OBE) as presented in Figure 1.0.1 along
with its important steps in implementing the OBE. Some of the important activities involved in
implementing the OBE include:

1. Creation of Institute Vision and Mission

2. Creation of Program Education Objectives (PEOs) for each of the programs offered by the
institution

3. Development of Program Outcomes (POs) and Program Specific Outcomes (PSOs)

4. Curriculum Development, Course Design and Development of Course Outcomes (CO)

5. Mapping of COs with POs and PSOs

6. Development of Assessment strategy

7. Calculating the Attainments of the Course Outcomes (COs) for each course based on the
Assessment strategy

8. Calculating the Overall Attainment of POs and PSOs

9. Evaluating the PEOs
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Figure 1.0.1: Systems Engineering Process model for OBE

2.0 IMPLEMENTATION DETAILS OF OUTCOME BASED EDUCATION

Understanding the importance and relevance of outcome-based education, Hindustan College of Science
and Technology (HCST), Farah-Mathura, established a culture that fosters continuous improvement and
student-centric learning. This shift in educational philosophy not only benefits students but also enhances
the overall effectiveness and relevance of the college's academic programs. Through the systematic
implementation of OBE, Hindustan College of Science and Technology continues to thrive as a leading
institution, contributing significantly to the advancement of technical education in India and beyond.

The systematic implementation details of Outcome Based Education model at Hindustan College of
Science and Technology are presented below:

2.1 CREATION OF INSTITUTE VISION AND MISSION

Formulating a clear and compelling Vision and Mission statements for the institute sets the direction and
purpose for the entire educational journey. By creating a strong Vision and Mission, the institute fosters a
shared sense of purpose among all stakeholders, ensuring a unified focus on student-centred learning,
continuous improvement, and the development of tangible learning outcomeRFIEBN  HetisUresthdtee™
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Hindustan College of Science and Technology is the first educational institute established by Sharda Group
of Institutions (SGl), Agra. The Vision and Mission statements of HCST are fully aligned with SGI Vision and
Mission statements along with its value system.

Vision and Mission Statements of SGI are as follows:

SGI VISION:

Sharda Educational Trust envisions an ambience of excellence, inspiring value - based education,
research and development

SGI MISSION:

Deliver quality education comparable with the best in its class.

Train students with world-class competencies and cutting-edge proficiency to face challenges of
global markets with confidence.

Develop student’s value sets and attitudes fora value based, fulfilling and a wholesome life.
Create an effective interface with industry, business and community to make education responsive
to changes relevant to needs.

Absorb and to create through R&D, disseminate and help apply state of the art technologies &
practices to social problems.

Build top of the line faculty through appropriate human resource policies to achieve mission goals.

The Vision and Mission Statement exhibits the SGI’s value system integrating five important characters
such as

e Commitment and Integrity
e Respect for the Individual
e Team Work

e Olnnovativeness and

o Excellence

The five value feathers of SGI are presented below in Figure 2.1.1.

COMMITMENT 'RESPECT
& - FORTHE ‘I,?RT( EXCELLENCE
INTEGRITY INDIVIDL

Figure 2.1.1: SGI Attributes of its Value System
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Inheriting the SGI’s value system, Hindustan College of Science and Technology developed its Vision and
Mission statements aligning with SGl’s Vision and Mission statements through a participatory process
involving all the stakeholders and members of the Institute Advisory Committee.

Hindustan College of Science and Technology’s Vision and Mission statements are as follows:

HCST VISION:

e HCST strives to impart a holistic knowledge-centric environment to serve humanity by providing
research-oriented technical education to nurture global leaders and entrepreneurs.

HCST MISSION:

e Create an ecosystem to foster a culture of innovation, research, academic excellence, and
entrepreneurship.

e Nurture technically competent and socially committed global leaders with high moral and ethical
values.

e Impart outcome-based education to facilitate students for their holistic development.

Based on the HCST’s Vision and Mission statements, the individual departments in the institute have
created their respective departmental Vision and Mission statements through a participatory process
involving different stakeholders, department professors, and members of the Program Advisory
Committee (PAC) and Department Advisory Panel (DAP).

As an Example, the Computer Science and Engineering departmental Vison and Mission statements are
presented below:

HCST-CSE VISION

o To be in the forefront of Computer Science and Engineering through academic excellence and
research to successfully contribute to the country’s nation-building initiatives, fostering
ingenuity, values, and quality.

HCST-CSE MISSION

e To nurture brilliant engineers who are well-versed in both theory and practice in the field of basic
sciences and Computer science and engineering

e To adopt a comprehensive strategy built on excellence, analytical ability, initiative, creativity, and
innovation that guarantee computer science and engineering proficiency with a focus on
interdisciplinary fields.

e To aid in nation building progress by responding to industry and societal demands by
strengthening the economy via building socially relevant systems with prudence.

e Instil ethics and morals to develop work dignity and self-sacrifice to serve mankind.

e Provide Computer science and engineering students with an education centred upon well -defined
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The HCST’s Computer Science and Engineering departmental Vision and Mission creation process flow

diagram is presented below in Figure 2.1.2.:

HCST Vision & Mission
Internal
Stakeholder
Program Assessment
Committee (PAC)
HCST
Management
Assermble and
HCST Faculty encapwlate
—_—
HCST Students
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IQAC: Internal Quality Assurance Cell
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Figure 2.1.2: HCST-CSE Departmental Vision and Mission development process flow

During the process of developing the departmental Vision and Mission statements, utmost
importance is placed on ensuring a strong qualitative alighment between the Institute's Vision and

Mission statements by all the departments of the institute.

2.2 CREATION OF PROGRAM EDUCATION OBIJECTIVES (PEOs)

PEOs mainly depend upon the Goals, Mission and Vision statements of the department along with the
inputs from all its stakeholders like parents, students, society, environment, regional, national interests

and graduate attributes. In general, PEOs are broad statements that d@#Ad=EM

expected to attain after and within few years of graduation. PEOs are desibddWioR
UPADHYAY

is offered by the departments in the institute.
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A generic framework for designing PEOs presented below:
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Figure 2.2.1: Generic framework for designing Program Education Objectives

During the process of developing the PEOs, utmost importance is placed on ensuring PEOs to have a
strong qualitative correlation with the department’s Mission statements.

The HCST’s Computer Science and Engineering department’s PEO development process flow diagram
is presented below in Figure 2.2.2:
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The PEOs for the BTech Computer Science and Engineering program are presented below:

e To provide foundational abilities in the basic sciences, analytical skills, and engineering basics
to enable students to successfully develop an engineering and analytical mentality.

e To expose students broadly to the state-of-the-art in the field of computer science and
engineering and to prepare them to conduct interdisciplinary research and to build socially
relevant systems

e To encourage students to develop skills for lifelong learning, skills for being an innovator,
entrepreneur and human values that will help them have to be a socially responsible individual
and a successful career.

2.3 CREATION OF PROGRAM OUTCOMIES (POs)

“Outcomes” are very different from “Objectives”. Objectives are intended results or consequences
of instruction, curricula, programs or activities, where as “Outcomes” are achieved results or
consequences of what was learned, i.e., evidence that learning took place.

Program Outcomes are defined as the knowledge, skills, or behaviors that a student from a specific
program should be able to demonstrate upon program completion.

The Program outcome statements should have the following characteristics:

e POs should be simple, distinctive and specific.

e POs should clearly indicate the level and type of competence that is required of graduates
of a program.

e POs should identify program performance indicators

= Areas/fields that are the focus of the assessment.

= Knowledge, abilities, values and attitudes that a student in the program is
expected to have.

= Expected depth of the knowledge, abilities, values and attitudes.

POs should map program performance indicators to Revised Blooms Taxonomy
POs should be traceable to PEOs

Washington Accord’s Program Outcomes are the guidelines for representing generic Program
Outcomes for majority of internationally recognized Engineering and Management programs.

Hindustan College of Science and Technology (HCST) is affiliated with Dr. A.P.J Abdul Kalam
Technical University (AKTU), Lucknow, and follows the curriculum prescribed by AKTU. AKTU
aligned all their programs with the standard Washington Accord’s 12 Program Outcomes.
Following AKTU guidelines, HCST aligned all the professional engineering and management
courses with the standard 12 generic Program outcomes prescribed by the Washington Accord.

IN, O=Personal, PostalCode=282001,
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e PO-1: Engineering Knowledge - Ability to apply knowledge of mathematics, science,
mechanical engineering fundamentals and specialization to the solutions of complex
engineering problems;

e PO-2: Problem Analysis - Ability to identify, formulate, conduct research literature and
analyze complex engineering problems using principles of mathematics, natural sciences
and mechanical engineering sciences;

e PO-3: Design/Development of Solutions - Ability to design mechanical solutions for
complex engineering problems and systems, components or processes that meet
specified needs;

e PO-4: Investigation - Ability to conduct investigation of complex problems using research-
based knowledge and research methods to provide valid conclusions;

e PO-5: Modern Tools: Ability to develop and apply appropriate techniques, resources, and
innovative engineering tools to complex mechanical engineering activities;

e PO-6: The Engineer and Society - Ability to apply contextual knowledge to assess societal,
health, safety, legal and cultural issues with the awareness of the consequent
responsibilities to professional mechanical engineering practice for the betterment of
society;

e PO-7: Environment and Sustainability - Ability to understand the impact of professional
mechanical engineering solutions in societal, economic and environmental contexts and
demonstrate knowledge of and need for sustainable development;

e PO-8: Ethics - Ability to apply ethical principles and demonstrate commitment to
professional ethics, responsibilities and norms of mechanical engineering practice;

e PO0O-9: Communication - Ability to communicate effectively on complex engineering
activities with the engineering community and with society at large;

e PO-10: Individual and Team Work - Ability to demonstrate knowledge and understanding
of mechanical engineering and management principles and apply these effectively as an
individual, a member or a leader in diverse teams and in multidisciplinary settings;

e PO-11: Project Management and Finance - Ability to demonstrate knowledge and
understanding of project management, finance principles, business development within
the scope of mechanical engineering practices.
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From the below Figure 2.3.1 we can observe that, all the POs are categorized into four dimensions
such as Academic, Professional skills, Values and Ethics, and Social Sensibilities.

PO-1: Professional Knowledge ]
PO-9: Individual and Team Work PO-2: Problem Analysis ]
PO-10: Communication PO-3: Design an Development of Solutions ]
PO-11: Project Management and Finance PO-4: Conduct Investigations of Complex problems l
PO-12: Life-long learning PO-5: Modern Usage tools |

PO-6: Education and Society
PO-7: Environment and sustainability

Figure 2.3.1: Dimensions of Program outcomes

Every PO should describe the competency that a student can demonstrate after going through the
learning experience and completing the program. In general, competency is a general statement
that describes the desired knowledge, skills, and behaviours of a student graduating from a
program (or completing a course). Competencies are obtained or developed during the process of
learning by the student/learner. Competencies represent a dynamic combination of knowledge,
understanding, skills and abilities implied by a program outcome statement. Fostering
competences is the object of educational program initiatives. Actual competencies will be formed
in various course units and assessed at different stages.

In general, a POs should clearly indicate the level and type of competence that is to be achieved
by the graduates of the program and a every competency should identify program performance
indicators which describes the areas/fields that are the focus of the assessment and expected
depth of Knowledge, abilities, values and attitudes that a student in the program is expected to
have. The correlation between the Program Outcome, Competency and performance indicators
is represented in below Figure 2.3.2.
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The Competencies and their associated performance indicators for each of the twelve program
outcomes are well represented in Washington Accord’s Program Outcome models. For depiction
and better understanding, PO-2: Problem Analysis’'s Competencies and their associated
performance indicators are presented in the table 2.3.1

We can observe from the table 2.3.1 that, the performance indicators clearly describe a key verb
that describe the level of performance that needs to be exhibited by the graduating student to
demonstrate the competency and to achieve the desired outcome.

PO 2: Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences, and engineering sciences
Competency Performance Indicators
2.1 |Demonstrateanability to Articulate problem statements and identify objectives
identify and formulate .
ity B Identify engineering systems, variables, and parameters to sofve the problems
complex engineering problem
|dentify the mathematical, engineering and other relevant knowledge that applies 1o 2 given problem
2.2 | Demonstrateanability to Reframe complex problems into interconnectsd sub problems identify, assemble and evaluate
formulate 2 solution plan and - ] SRS
methodology foran — ——
.. |dentify existing processas/solution methods for solving the problem, including forming justified
engineering problem R 3 ;
approximations and assumptions
Compare and contrast alternative solution processesto he best process.
2.3 | Demonstrate an ability to
formulate and interpret a L -
ol Combine scientific principbes and engineering concepts to formulate model/s (mathematical or
mo
otherwisz) of 2 system or process that is appropriate in terms of applicability and reguired accuracy.
|dentify assumptions {mathematcal and physical) necessary to allow modsling of a sys
of acturan Y "’L.L.Ir"‘:.
2.4 | Demonstratezn ability to Apply engineering mathematics and computations to solve mathematical models
execute a solution process and o ) ) )
Produce and validate resufts through skilful use of contemporary engineering tools and Differentiate
analyzeresults .
models and generate new modsals
Identify scurces of error in the solution process, and limitations of the solution
Extract desired understanding and conclusions consistent with objectives and mitations of the analysis

Figure 2.3.1: PO-2: Competencies and their associated performance indicators

Performance indicators can utilize the revised Bloom’s Taxonomy to indicate at what revised
Bloom’s taxonomy level the student is expected to perform. Revised Bloom’s taxonomy describes

levels of thinking skills. It represents 6 levels of thinking abilities as presented in the figure 2.3.3.

The bottom three levels are represented as Lower order thinking skills and upper three levels
represent higher order thinking skills. The sample list of action words that can be used when
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Applying

Understanding
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Figure 2.3.3: Revised Bloom’s Taxonomy levels

Analm K

Analyse

Compare

Classify

Distinguish Formulate

Explai

n Invent

Differentiate

Appraise

Conclude

Discover

Table 2.3.2: Revised Bloom’s Taxonomy keywords based on the levels

We can observe from the table 2.3.1 that, the keywords used in the performance indicator section
help us to understand which revised Bloom’s taxonomy level the student should demonstrate
his/her competency. Integrating the revised Bloom’s taxonomy level, we can demonstrate the
seamless integration between the program outcome, competency, performance indicators and
revised Bloom’s taxonomy level as shown in the Table 2.3.3.

[Progtam Outcome (PO1)

Assessment Based on Blooms Taxonomy

IC.S.No [Competency :1.S.No llndic.nors a0 o
c -
2 E = ? g )
€ B £ |R s c
P g2l |2 |5
o
_ 5 |5 |8 |2 |2
11 Competency 11.1.1 llndicator 1
11.2 Indicator 2
1.2  [Competency 211.2.1 Indicator 1
1.2.2 Indicator 2
1.3 Competency 311.3.1 Indicator 1
132 [Indicator 2
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2.3.1 CREATION OF PROGRAM SPECIFIC OUTCOMES (PSOs)

Washington Accord’s 12 generic Program Outcomes are the guidelines for representing Program
Outcomes for majority of internationally recognized Engineering and Management programs. It is
mandatory to have these 12 Program Outcomes to be achieved by any program to be recognized
by the international bodies. To bring the flexibility, OBE model provides an opportunity to add
more program outcomes specific to that program. These additional program outcomes are
referred as Program Specific Outcomes (PSO). Generally, 2 to 4 Program Specific Outcomes (PSOs)
could be created that demonstrate the program’s focus and uniqueness.

Example of PSOs created by the HCST — CSE Department are presented below:

e Capability to design and develop effective technological solutions for complex business
challenges, making use of the appropriate data structures, algorithms and database
systems.

e The capacity to apply fundamental computing skills as well as contemporary computer
programming languages and environments to build innovative research projects for the
benefit of a social cause.

e The capacity to understand and implement software engineering process models,
software design principles, and software project management methodologies in order to
ensure the successful implementation of software projects.

2.4 CURRICULUM DEVELOPMENT, COURSE DESIGN and COURSE OUTCOMES (CO)

Program outcomes characterize Student’s cumulative learning across courses at the end of the
program, whereas Course outcomes identify “the ingredients” that make up the program. CO
provides the Incremental knowledge and skills that students develop bit by bit throughout the
program aligned with. While developing the course outcomes, it is at most important to keep the
outcome statements to simple, achievable, measurable, realistic and timebound.

Once the Program outcomes are designed, aligning to the program outcomes, program
competencies and program performance indicators, the course curriculum is designed followed
by course objectives, Course outcomes, course competencies and course performance indicators.
The overall integration is depicted table 2.4.1.

As Hindustan College of Science and Technology (HCST) is affiliated with Dr. A.P.J Abdul Kalam
Technical University (AKTU), Lucknow, and follows the curriculum prescribed by AKTU. AKTU
predefines the courses for each program and shares the planned Course Outcomes and their
performance indicators using revised Bloom'’s taxonomy levels for most of the courses to bring the
uniformity across all the affiliated institutions. Wherever the courses are assigned with well-
defined Course Outcomes by the AKTU, HCST team will use the defined Course Outcomes. In case,
for any specific program where Course Outcomes are not designed, the HCST team will design the
Course Outcomes using the process defined by the departmental advisory committee.
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As an example, a well-defined course outcome along with its performance indicator levels for a
BTech Computer Science and Engineering course from AKTU is presented below in table 2.4.2.

OPERATING SYSTEMS (KCS - 401)

Course Outcomes (COs):
Bloom’s
CO No. Statement of Course Outcome Knowledge
Level
After completion of the course, the student will be able to
Understand and classify operating systems based on their
CO1 | functions and list the components of an operating system. K2
Understand concurrent processes and demonstrate how to solve
CO2 | classical problems in concurrency using synchronization K3
mechanisms.
Analyze and Evaluate CPU scheduling algorithms, analyze their
CO3 | performance criteria, and describe deadlock prevention, | K2,K4
detection, and recovery mechanisms.
Understand and assess memory management techniques and
CO4 | discuss virtual memory concepts, and solve problems related to K2,K3
paging, segmentation, and page replacement algorithms.
Understand I/O management techniques, compare different disk
COS | scheduling algorithms, and discuss file system organization, K2, K4
implementation, and security.

Table 2.4.2: Course Outcomes and associated Blooms Taxonomy levels

2.5 MAPPING OF COs WITH POs AND PSOs

As we have seen from the OBE systems engineering process flow diagram presented in figure 1.0.1,
the assessments are performed at the course level and the Course outcomes are measured. To
compute the Program Outcomes, the Course Outcomes have to be mapped to Program Outcomes.
Mapping of the Program Outcomes with the Course Outcomes is one of important steps in
implementing the OBE.

A course outcome (CO) can be mapped one or many program outcomes and the association and
the degree of correlation between the Course Outcome and the Program Outcome needs to be
specified. The correlation can be “LOW”, “MEDIUM” or “HIGH”. For ease of computation, the
above correlations are represented in numeric as 1, 2 and 3 respectively. If there is no correlation
between CO and PO a ‘- may be used to represent the same.

Very similar to CO-PO mapping, the correlation between the COs and the Program Specific
Outcome (PSOs) are also mapped.

A sample CO-PO and PSO correlation mapping is presented below m%@‘%\%’gg
UPADHYAY
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SEMESTER
COURSE CODE

MNDUSTAN COLLEGE OF SCIENCE 8 TECHNOLOGY
INFORMATION TECHNOLOGY

2021-22

Table 2.5.1: CO-PO-PSO Mapping

The CO-PO-PSO mapping is to be documented by the subject teacher with proper justification and
the mapping document should be reviewed by the course coordinator and approved by the
departmental advisory panel. An example of CO-PO and CO-PSO Mapping justifications are
presented below in table 2.5.2 and 2.5.3 respectively:

CO-PO Mapping Justification:

PO Strongly mapped us the sudents will be able to gain founsdstions concepts of O3 and their types.

PO2: Moderately mapped a5 the students will be able to deatity the types of OS5 and will be ahle 10 suggest problens assoclated with
marticular O5 and how 1o wolve 4,

d by RAJEEV KUMAR UPADHYAY
Personal, PostalCode=282001,
lesh,
BER=AA3EBC12CFAA9098785AC

oo Q3 Moderately mapped 4 the students will be to develop engineering based solutions related to O5.
PO10: Maderately mapped s the students will Be sble to communication abaut the types of 05 snd Kernely along with the problems
dusocated with them,
#0132 “rongly mapped looking st the wr ding of 05 in current soeomrio, it will a lite long keacning for students.
POL: Strongly mapped as the students will he abie to guin the basic ides of concurrent processes.
PO2: Strongly mapped ds the will bo able to identily the problems releted Lo Cancurrent geod in 05 end their solutions.
PO3 Moderately mapped 85 the students will be abde 10 solve real We probileins such as produter consumer problem, dining philosaphers
oz typaers Of o,
FOL: Weokly mopped as the students will be able to try and conduct swestgations related 1o problems relsted to 045,
PO10: Weakly mapped as the studonts will be able 1 commusscate the issurs tefutnd 10 0% process synchronication stc
PO12: Strongly mapped as It willa life long fsarning for students
|FO1: Slmm mapped as the students wil be able to gain the idea of CPU scheduiing algorithns and deadiock.
5 pped oy the wdl be able to identity the wnMnm relstad to CPU scheduding and deatdioc ks stong with thew
PO3: Strongly mapped o3 the studeots wil be sbie to o resi life problems such ns deadiocks in 05
co3 POS: Strongly mapped as the students will be abie to conduct investigations related 1o problems related 10 CPU schedubing and Deadiocks such)
85 the factors anil conditions related to them,
PO10: Maderately mapped e the students will be ubde 1o cate the ! uned A rulated Lo CPU sehedhling algoritfums
such os FCFS, SIF, Priorey, and Round Robin Schedoling and Bankers Aigorithen
$12: Sramgly mapped ws it will o e long arning for students dus te ther use in real e sconatios
PO1: Srongly mapped as the students will be able to gam the ides of memory mansgemment schemes.
PO2: Strongly magped as the students wil he able to identity the problems retated to memory e such as b thrashing
ot
P03 ted 1e paging, segmentation and ditual mermory erc
o4 PO4: Strongly mapped as the students will be able to conduct investigations reluted 1o MFT, MVT, paging, segmentation, and virnual memary.
. POB; Wenkly mapped as studeats will get the ides about the use of memory i an ethical way because it s dealing with memory allocation
tuChngaes which may have some conleguences,
FO10: Moderately mapped a3 the students will be sble 10 communicate the ssue related with each of the memory management schemes in
wificiant way.
PO12: Strongly mapped as it will a lile loog deaening for students due to the wuses of memory concept s almost all aress related to
Programming.
P01 : Strongly mapped ay the students will he able to guin the du af dek scheduling in depth
: students will be 1ty the FCFS, SSTF etc
Wil b st md ‘
] s the 1} will b alde 1o conduct i ipati related disk strategies, Tile handing technigoes
cos 3
POR: Modurately mapped ws students will pet the ides about the wee of files, aed di v e b Ao it duals with uc_xqiw )
mechanisime relsted to disks. ATEEF\/ o)
PO10: Weakly mapped o the studunts will be able 1o commesvcuts the lvus telatud 05 file syatoms - 2;%7:{5{:
FO12: Strongly mapped as It will a life long Seaeming for studears e to the wies of disks, files and seowity "‘M_A_R =g

I9D7F5BB7A4DCA301247D08CBA
N=RAJEEV KUMAR UPADHYAY
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CO-PSO Mapping Justification

PSOL. Strongly magped as the students will ba able 1o got latest knowldege refatod 1o types of OS5 and will be able 1o uaderstand coal woeld
lssoes,

PSO2: Strongly mapped as the students will be able to use their communication skils while leaming and will be able to understand how OS is
used for problem sofving.

PSO1: Strongly manped 83 the students will be able to learn new skils to understand topics such a3 criticsl sections, semaphores etc,

oz PSOL: Strongly manped s the shudents will be abibe 10 wse their critical thinking asd peobilem sobving skills 10 solve Bsu8 related Lo process
synchronization.

PSO1: Strongly mapped as the siudents will be able to get the idea of latest algorthms wsed in CPU scheduling and how OS5 deals with
deadiocks.

PS02: Strongly mapped as the students will be atie to use their probilem soling skills along with critical thinking 1o find the solations of
|problems relsted to CPU scheduing and deadiocks.

PSO1: Strongly magped &3 the students will be able to learn ltest techniquis used in memaory managament in OS5 such virtusl memary, buddy
wysturms etc

PSO2: Strongly mapped as the students will De able 1O use their critical thinking asd problem solving to solwe issoe related ta MFT, MVT,
paging, segmentation etc.

P01 Strongly mapped as the students will be able to learn latest techniques used in file management, fils allocation techniques and storage
techniques sich as RAID,

PSOY: Strongly manped s the students will be abie 1o yse their critical thinking and protilem solving to solve issue related 1o e allocetions,
sk scheduling schemes, and security mechanisms.

o3

s

o5

Table 2.5.3: CO-PSO-Justification

2.6 DEVELOPMENT OF ASSESSMENT STRATEGY AND EVALUTION

HCST follows AKTU’s assessment strategy for implementing the student’s continuous internal
assessment and external university assessment. For each of the assessments, the institute’s
academic process framework is followed. A self-explanatory assessment strategy for Theory
courses are presented below in figure 2.6.1 and in table 2.6.1, the correlation of every assessment
with Course Outcomes is presented.

The Assessment plan for Theory course:

Start of Endof
the Sem the Sem
Assigrniment Assignment Assigryment Assgnment  Assgament
1 2 3 2 5
1 i I i 1
1 i I Aok i 1
|| e I i j  Approx Aporox
i 5" Week g 107 Wesk 4 H 147 Weak 1% Week l\
r v $ 9 v 3 v S : N
N
\
/
3 /
% = s 4
Class Class Class End ]/
Test1 Test2 Test3 Sem
Continuous Internal Assessment 30 % Bxternal 70%

“r  Week, Mediocre, High Performing
Student Identification and appropriate
interventions are provided

Figure 2.6.1: Assessment Strategy (Theory)

The below described table presents a generic high-level guideline foRpaHERY =~ RerpFeotrselism:
SERIALNUMEEé:AABE3C12CFAA9098785AC
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teacher can make necessary modifications with the approval of the concerned head of the
department.

Assessment of Theory Courses

:Internal Assessment co1 I co2 co3 co4 co5
Class Testl X X

(Class Test2 X X

Class Test3 (PUT) X X X X X
Class Test (Best 2 of 3)

Class Assignment X X X X X
Attendance X X X X X

Table 2.6.1: Assessment type and its correlation with Course Outcomes (Theory)

For the successful implementation of the assessment strategy, HCST has implemented two
important initiatives.

1. The internal class test question papers are prepared with COs and revised Bloom’s
taxonomy level
e The template of the model question paper is attached as the Appendix-2
2. The recorded marks in the answer sheet are well documented based on COs
e The template of the first page of the answer sheet to record the marks is attached as
the Appendix-3

Similar to the Theory course, a self-explanatory Laboratory Assessment plan is presented below
in figure 2.6.2

Start of End of the End of
the Sem Sem the Sem
Internal

) o ————— -

i P I g Al I 5. 0 1

: : : Approx. : : : Approx : : : aparoxd Approx
g Pweek ;1 1 weweek; 11 aewdk 147 Week

;—%—’7 4 v ; ; v T Yy v v ; v

Continuous Internal Assessment 50 % External 50%

Week, Mediocre, High Performing
Student Identification and appropriate
interventions are provided

Figure 2.6.2: Assessment Strategy (Lab)

A generic high-level guideline for mapping of laboratory course’s inRm3 sy~ ek rypermithes

S=Uttar Pradesh,
SERIALNUMBER=AASEBC,2CFAAIOIB785AC

the COs as per the AKTU university guidelines is presented below iR (IRAQR  Zevers; g o
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limited to eight, whereas in some other courses it is prescribed more than 10 experiments. The
subject teacher can make necessary modifications with the approval of the concerned head of the
department.

Assessment of Practical Course

Internal Assessment | €01 | COo2 = CO3 | Coa | cCOS
Experiment 1-2 X |
Experiment 3-4 | QX ‘
Experiment 5-6 | | L x| | }
Experiment 7-8 | | | | X

Experiment 9-10 | | | | | X
Viva and Report [ 1 I (O P>, Sl . SOl o ¢
Attendance X X | X )l X

Table 2.6.2: Assessment type and its correlation with Course Outcomes (Lab)

On the same lines, for the courses related to projects and internships internal and external assessment
strategies are followed as per the AKTU’s guidelines.

2.7 ATTAINMENT OF COURSE OUTCOMES

The calculation of Course Outcome is a structured process. HCST follows a 12 steps process for
calculating the Course Outcomes. The steps are as follows:

Stepl: Define Internal and external course attainment level criteria
Step2: Define Direct assessment ratio (Internal Vs External)
Step3: Define Overall Direct and Indirect Attainment ratio

Step 4: Define the marks for each of the assessment criteria and Course Outcome

Step 5: Use of standardised tool

Step 6: Enter the Course level basic information

Step 7: Enter the Marks at CO level

Step 8: Compute the Direct Internal assessment marks attainment
Step 9: Compute the Direct External assessment marks attainment
Step 10: Compute overall Direct attainment

Step 11: Overall Attainment of the Course Outcomes

Step 12: Compute POs attainment of the course

Each of the above steps are explained below in detail.

Step1l: Define Internal and external course attainment level criteria:

Departmental internal review committee reviews the draft attainment level criteria for each of the courses
created by the subject teacher/course coordinator and moderates as per the requirement and approves
the respective subject attainment level criteria. The below table 2.7.1 describes the subject level CO

attainment level criteria for a subject.
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UPADHYAY
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INTERNAL ATTAINMENT GUIDELINES

CRITERIA MARKS ATTAINMENT LEVEL
LESS THAN 40 0]
»40 & LESS THAN 60 1
»60 & LESS THAN 80 2
GREATER THAN 80 3

EXTERNAL ATTAINMENT GUIDELINES

CRITERIA MARKS ATTAINMENT LEVEL
LESS THAN 40 0
»40 & LESS THAN 50 1
»50 & LESS THAN 65 2
GREATER THAN 65 3

Table 2.7.1: Course level internal and external attainment level criteria

Step2: Define Direct assessment ratios (Internal Vs External)

Based on the institute academic policy, define Direct (Direct Internal Assessment and External Assessment)
attainment level. As HCST is affiliated to AKTU. AKTU has a well-defined policy for internal and external

assessment policy for each course type. HCST will observe the AKTU’s policy in defining the direct
attainment ratio as presented in table 2.7.2.

DIRECT ATTAINMENT RATIO

CRITERIA THEORY LAB NTERNSHII 7-SEM PROJECT 8-SEM PROJECT
INTERNAL 30% 50% 100% 100% 25%
EXTERMNAL 70% 50% 0% 0% 75%

Table 2.7.2: Direct attainment Ratios — Internal Vs External

Step3: Define Overall Direct and Indirect Attainment ratio

As per the institute guidelines, institute can decide on the direct and indirect attainment percentages. In
general NBA guidelines suggest direct vs indirect can be 80:20 as shown in table 2.7.3. But this can be
moderated to 90:10 or 70:30 depending upon the institute guidelines.

DIRECT AND INDIRECT ATTAINMENT

CRITERIA PERCENTAGE
DIRECT 80%
INDIRECT 20%

Table 2.7.3: Direct Vs Indirect attainment ratio
Step 4: Define the marks for each of the assessment criteria and Course Outcome

. . . . . . Digitally signed by RAJEEV KUMAR UPADHYAY
As per the AKTU guidelines, HCST allocates the internal marks in the followinRAIEEY 2 gn oo rosacote-zszon.
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Equally dividing the 30 Marks into number of COs identified for the course.

As the number of COs designed by AKTU for each subject is 5, each CO carries 6 Marks
A deviation of about 10% marks variation between the COs can be considered after the
approval from the HOD.

2. 10 Marks for Additional Assignment

a.
b.

Equally dividing the 10 Marks into number of COs identified for the course.
As the number of COs designed by AKTU for each subject is 5, each CO carries 2 Marks

3. 10 Marks for Classroom Attendance

a.
b.

Equally dividing the 10 Marks into number of COs identified for the course.
As the number of COs designed by AKTU for each subject is 5, each CO carries 2 Marks

Step 5: Use of standardised tool

For computing the Course outcomes for each of the subject, HCST has designed a standard spread sheet
with relevant details to automatically computing the COs given the input continuous assessment marks.
The details of the template can be observed in Step 7 through Step 12.

Step 6: Enter the Course level basic information

In the first sheet the following details are entered:

O

CO-PO-PSO Mapping and the system computes weighted average of each PO’s impact for
all the COs
CO-PO-PSO Mapping Justification
Define Benchmarks discussed in Step 1 through Step 4 — (This information will be used in
other sheets)

= Define Internal assessment attainment benchmark level

= Define External assessment attainment benchmark level

= Define Direct attainment (internal vs external) percentage

= Qverall Direct and Indirect attainment ratio

Step 7: Enter the Marks obtained at CO level:

The following details are entered in the second sheet

Enter the student roll numbers enrolled into the subject

Enter the Class test marks by CO

Enter the Class Additional Assessment marks (Class Assignment + Attendance) by CO
Enter the Informal Feedback Attainment — (Appendix -1)

Enter the External Marks

The informal attainment form provides the teaching staff on the actual understanding of the
subject by the student in each of the Course outcomes from CO1 to CO5. The informal attainment
feedback is advised to collect from each student after every CO course completion. Informal
attainment feedback form is included as an Appendix-1 at the end of the document. Though it is
advised to take the informal attainment feedback after completion f RUgT S, — Seehis, forpbimen

S=Uttar Pradesh,

demonstration, the informal attainment feedback form contains all the|GMPIRE Zoesi@minGmeacs:

form.
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The actual data sheet is attached below for better understanding. The overall internal marks
(CT+TA+AT) are automatically computed as shown in the table 2.7.4 .

AOGHI0N | 42 |86 |86 56| 3 (24 /2424124 2466 6 |6 6 S22 W 3 2 3 3 3 43
006008 | 63 |SA|SASA (LS|4 14444 |10(9858/R8/R5/ 7|\ &7 3 2 3 2 2 44
00640130004 |47 | 4 |44 13313133 |3 |3(7272(7|7(7|83|0[)5]|35 3 3 3 2 3 )
006AI05 | 42 |56 |86 %6 3 2424|2824/ 24 (66| 6 |4 6 S2/18 12\ %0 2 2 2 3 2 3
064010006 | 70 | 8 | 6| 6|5 | 4|4 |4 4|3 10|10/ 0/10]{9 30|/ % 3 3 3 3 3 78
0064130007 | 42 |36(36(36 3 (24[24(24/24 /24 /66| 6 |6 |6 (34|18 12|%0 2 3 2 3 3 43
MOMGAI0E | 63 |54 |54 /5414514 |48 44 |10sajasiasias ) D8 2 2 3 3 3 u
M0GATI000 | A&7 | 4 | 4|4 /33/24(24/24/24/24|T1 64 68685702\ 2 2 2 2 2 19
2000640130000 | 54 |44 |44 4437262626 26/26(77|7 |7 |7 |83 |R|13|3 3 3 3 3 2 64
WNGHNI0IL | &7 [ 4 | 441333133 |3(3(22(7|7|7|83/M0|25|% 2 3 2 3 2 41

Table 2.7.4: Template for entering the Internal Marks, External Marks and the Informal Attainment
Step 8: Compute the Direct Internal assessment marks attainment

In this step, the internal marks computed in Step 7 are converted into its respective percentages
and based on the internal attainment guidelines, the internal (Direct) attainment is computed as
shown the below table 2.7.5.

11|10/10{10]| 9

66| 6 | 6 | 6 [54
10 |95 945194 |85
27172 (7217163
66| 6 | 6|6 [54

66| 6 | 6 | 6 [54
10 |94(94194 |85
7.1|64|64 |64 (57
27| 7| 717 |63
7171717 |63

Table 2.7.5: Template for computing internal direct Attainment
Step 9: Compute the Direct External assessment marks attainment

In this step, the external marks recorded in the previous sheet is reflected. The external marks
from AKTU are not presented based on the COs. They are just presented based on 100 marks. In
this step, we calculate the overall percentage of marks scored by thdsAdieitM s:iN:BiAggcécﬁgmc
we use the same percentage in each of the COs identified. Once}QUdVlAR' einarks L are:

FZ%g'éEZSEOQD7F5E§4DCA301247%08$EA
distributed across all the COs, the Direct external attainment for alluBﬁ&lT%AYr,ézﬁéﬁmmﬁﬁ%e
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External attainment guidelines presented. The details of the direct external attainment
calculations are shown in the table below 2.7.6.

[EXTERNAL ATTAINMENT GUIDELINES|
i ETR

ok ussnax [ 40 | 1

SHOBLESSTHAN | 55 | 2

External Attainment

External Percentage (© )

20 20| 20 [20] 20 3|3|3]|s
€02/ CO3 CO4 €05 €02|C03| €04 COS
A8 | 4B | 48 |48 | 48 21212]2]2
a4 ) 44 | a4 |44 e S i A ESIE
58] 5a | 58 |saf su 3|3|3]3]3
33138 |38 [38] 38 el as]y
75178 | 78 | 78| 78 3|1313[3]3
43143 |43 43| 43 2121222
I A ETRETED ojlojlolofo
19119 | 18 |13 18 olojoe]ofo
Bel6s |62 |6e] 64 3|3|3]3]|3
alsa e ala o R

Table 2.7.6: Template for computing External direct Attainment
Step 10: Compute overall Direct attainment

The overall Direct attainment is computed by consolidating the direct internal attainment and the
direct external attainment based on the direct attainment ratio presented before. For all the AKTU
theory courses, 30% direct internal attainment is considered and 70% direct external attainment
is considered for computing the overall direct attainment.

Overall Direct attainment = 30% Internal direct attainment + 70% external direct attainment

The overall direct attainment computation is presented in the table 2.7.7 below:

atmummeumai DIRECT ATTAINMENT RATIO
IESSTHAN 35 NAL )
MO B LESSTHAN | 40
350 BUESSTHAN | 55
GREATERTHAN | 65
i . External Attsinment
(Dérect)
|20| 20|20 20| 20 s|s|s|s]|s
co1 02| €03 cod cos S co1 co2{co3|co4|cos
48|48 | 48 | 48| 48 2|l2]2]2]2
a4 a4 | 44 |aa| as 212222
58| 58 | 58 |58/ 58 313|333
|38 38|38 |38[ 38 1ol i s
78| 78|28 78| 78 313[3][3]3
43| 43|43 |aa]| 43 212222
34|34 ]34 [30] 34 ololoflo]o
{1919 19 19| 19 olololo]o
| 64| 54 61| 64 NREIERERE
414141414 222 ]2]2
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Step 11: Overall Attainment of the Course Outcomes

The overall attainment of the Course Outcomes is computed by consolidating the informal (indirect)
attainment obtained from the student informal feedback forms recorded earlier in step 7 and the overall
direct attainment computed in the previous step 10. The consolidation is based on the overall attainment
ratio defined earlier. In this case, 80% overall direct attainment and 20% informal attainment is considered.

Overall Attainment = 80% overall direct attainment + 20% of informal (Indirect) attainment

The overall attainment computation is presented in the table 2.7.8 below:

TATTAINMENT RATIO OVERALL ATTAINMENT RATIO
DIRECT
INDIRECT

3 2
3 2
3 3
2 2
3 3
2 3
2 2
. 2
3 5
. 3

N W N GNWUN WG
WO N W NN e
N AN W W UN BN -

Table 2.7.8: Template for Overall (direct and indirect) attainment computation

The overall Course outcome computation consolidating from steps 8 through step 11 is presented in
table 2.7.9 below:

Eetwnl Percectage

IEIEN ) 1
& (54 wle wle s ) ]
94 |5 ] “iwiuluia 3 1
(R I 1 1
(NED) Inis uins 1 1
uls Snin minin 3 1
D Sl oo 1 1
9485 2 EDEIDE [ 0
GAlRT I EEanm 0 0
1163 S ae w6t 3 3
RS dafaiajaly 3 3
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From the above table 2.7.9 we can see that, the average attainment of all the COs is 2.066.

Step 12: Compute POs attainment of the course

After computing the average course outcome attainment, each impacted PO’s and PSQO’s
attainments are computed using the below formulae:

PO attainment =

[ (Weighted average value of the PO * Average attainment value of CO) /

PSO attainment =

Maximum attainment value (3 in this case) |

[ (Weighted average value of the PSO * Average attainment value of CO) /

Maximum attainment value (3 in this case) |

The Calculated PO Attainments are represented in the table 2.7.10 along with the visualization
graph in figure 2.7.1 and the overall computed PSO attainments are presented in table 2.7.11
and the respective visualization is presented in figure 2.7.2.

Evaluation of PO Attainment
AVERAGE CO ATTAINMENT 2.066
PO

PROGRAM WEIGHTED OVERALL PO
OUTCOME AVERAGE ATTAINMENT
PO1 3 2.066
PO2 2.6 1.790533313
PO3 2.4 1.6528
PO4 2.25 1.5495
POS 0 0
POS 4] o
PO7 0 0
POS 15 1.023
PO8 ] 0
PO10 1.6 1.101866667
PO11 0 0
PO12 3 2.066

Table 2.7.10: Evaluation of PO Attainment

Evaluation of PSO Attainment

AVERAGE CO ATTAINMENT _ 2.066
PROGRAM | PSO
SPECIFIC WEIGHTED OVERALL PSO
OUTCOMES |AVERAGE ATTAINMENT
PSO1 3 2.066
PS0O2 3 2.066
PS03 0 0

Table 2.7.11: Evaluation of PSO Attainment

PO ATTAINMENT

— ) WG D AVIRAGE s QVERALL PO RTTATMENT

Figure 2.7.1: PO Attainment Visualization
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The overall PO-PSO attainment for the course, is also presented in the below table 2.7.12 for
better visualization, understanding and comparison.

COMPUTER SCIENCE & ENGINEERING
2021-22

SEMESTER nd
C

OURSE CODE f=i¥]

COURSE TEACHER
COURSE TITLE

Dr,KAPIL SRIVASTAVA

DESIGN ANALYSIS OF ALGOEITHMS

CO - PO Mapping

oS FO1 PO2 PO3 PO4 POS POG6 PO7 POS POS POIO POIL POI2 PSOL PSO2 PSO3
2121 3 ]2]3 -2 3 1 313
€212.2 3 3121 | 1 3 3 3
€212.3 3 33|13 - 2 3 E) L)
C€212.4 3 3| 2|3 1 2 3 3 3
C€212.5 3 3 3=1 2 2 1 3 3 3

Table 2.7.12: Overall Attainment Vs Planned

Once we identify the difference between the weighted average of the PO/PSO values and the computed
PO/PSO attainment values, it is important of understand and deliberate on why this variance is observed
and what corrective actions needs to be explored to minimize the difference between the weighted

average of the PO/PSO values and the computed PO/PSO attainment values.

The corrective measures can be recorded in the below format presented in table 2.7.13. The action plan
can be referred and communicated back to the management for necessary steps to be considered when
this subject is taught next time.

ot 7O
AVERAGE 0O ATTAINMENT
L
PROGRAM WEIGHTED | OVERALL PO
AT ACTION PLAN/ CORRECTIVE

P01 1 1.008
P02 26 L T80266667
008 j_24 16054
sl 2.31% 1.%00
oS o 0

w6 | e 0
M7 Q 0

- JoL L9
sl 1.5 1 004
il o 0
JPo10 118 1.0M033333
o1t ° 0
012 1 1.000

Evbluation of P30 Atsiment
COAT 0w |
PROGRAM 750
SPECHK WEGHTED | OVERALL P50
1 . ATTAINMENT ACTION PLAN/ CORRECTIVE nes

P01 } 1,006
P02 1 1.008
PS03 o 0

Table 2.7.13: Template for defining the action plan for deviation of panned vs attained PO-PSO attainments

2.8 ATTAINMENT OF OVERALL PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

Once the Course Outcomes of all the courses are calculated, the overall Program Outcomes and
Program Specific Outcomes can be computed using the following stepsA JEEV

Step 1: Consolidate all the POs weighted average of all the courses
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As an example, the list of courses and their associated PO and PSO weighted averages computed
for each course for the BTech in Information Technology Program for the batch 2019-2023 has
been presented below in table 2.8.1. The total of 58 number of courses are offered to the students
in four-year BTech program and the overall weighted average of all these 58 course’s POs and PSOs
are further calculated.

HINDUSTAN COLLEGE OF SCIENCE & TECHNOLOGY

DEPARTMENT OF INFORMATION TECHNOLOGY
WEIGHTED AVERAGE OF CO-PO Mapping (2019-23 Batch)

Table 2.8.1: PO and PSO (planned) weighted averages compHﬁlebP-léYeéYm

S ND. P01
1| KAS103 | Maths | 3.00{2.202.80 200
= €ASI01_[Physics 300300 300 230
_3 | ;| XEE101 [Busic Electrica Engineering 3.00{2.7212.00
4 KEELN® [EE Lab 200(2.20|1.80]
E XAS101P [Physkcs Lab 2.20{2.00]5.25[1.28 30 2.00
_6 | KWS201 |Workstop Lab 30| |30 im
7 |men XA5703 | Matts 1 3.00/3.00/2.80 2.90
_8 | 35102 [Crematey 220]  |3.00 1,80 1.40
= w0 |ece 300/3.00}2.00 .00
0 | Il | ¥ASIDG |Prafessional Englsh 260] 2.60 260
= KCE |Graphes Lab 200 2,00/ 3.00
2| XAS1029 |Cremistry Lab 1.00{2.00 125{1.00 1.0 140

13 KCE201P |CCF Lab 3.00/3.0013.00 3.00
1| KASIN [ Techical G | |20 1.00] 3.00 200|120 | 100
s KASIOZ |MATHE-N 220|2.80]5.60} 2.67 200 200
15 | «CS301_|Data Strectuee 3.00{3.00|3.00|2.60| 2 40 160| | 580260 3,00 260 300
17 KCS302 [COA 3.00/2.00{3.00 1.00 | 1.00
38| it [ %5303 |Oscrete Structure & Theory of Loge 2.60(2.00{3.00]1.50[ 1.67 320 1.80 | 160
| XCS351|Data Structu LAR 240/2.2012.30|2.40[ 240 280 2.40| 2.60 | 3.00 | 200
| KC5352_|Computer Digsnisation LAB 1.20{1.30]1.33 150 | 1.00
| ¥C5 353 |Oiscrete Structure & Theory of Logc LAS | 2.40[2.0012.20/1.80| 1.80 200 | 1.40 | 100
“22 | oo 5354 | Imdustrial Traning LAB 225 2.00]3.7512.38] 133 15 125125 [ 150 1sa [ 150
23 5401 |Operating System 3.00(2.60{2.80}2.25 ) ETT 3,00 100 | 3.00
| XC5407_|Theory R Formal Langusge 1.20{2.20]2.20{1.60 1.20 | 1.60| 3.30 | 1.00
5] KIT401_|Wieb Desian 150/1.80]2.60] 1.20| 200 2.00/2.00 2.00| 200 | 220 | 2.60 | 2.00
_2% | o |10E04 [Electronics Enge. 3.00}2.00|1.00] 100 | 1.00
_ar | KVE4D! | Unibiersal Human Volues 1.00 3.00
_ | KCS451_|Ogerating System LAB 3.00{3.00/2,60/3.00/1.50 190 200 300 3.00
2 | KITS1 |Web Design LAB 2.00{1.60{1.40| 2.00{1 60 1.25] 1,50 [ 250 | 260 | 1.40 | 1.20

30 05453 |Byshon Progromming LAS 280(2 802,80 2.00[ 2.60 2.00{1.00] 1.00 | 2.00| 260 | 2.00 | 240
3| CSE58 | Muman Computer tntert 225[26703.00] |20 140 | 1,60
32| KCS801 | Oatabase Mansgement System 2.60|2.40]3.00] 2.50] 240 2.00{1.40] 2.20 | 1.0 [ 220 [ 2.80 | 260 [ 260
3| CSS03 [ Desgn Analysks & Algorithms 30[za0i300] |70 2.00[1.00| 2.00 | 200 | 3.00 | 300 | 280|790
A HITEE2 | Compier Design 200{2.20{2.60/2,00]1.20 1.00 [ 220 320|120
3 | v [ K751 |WebTechnology 240[2.8012.00/ 1.0/ 1,80/ 200 [200]200]|2.20]|100] 160
_36 | £Cs351_|Oatab gement System LAB 2.00{2.202.80] 2.00| 3.0 2.00{2.00| 2.00| 3.00| 2.00| 2.20| 2.00
3 | KC5553  Analysis & Agorithms LAR 2.00{3,00{3.00] 2,00/ 3.00 2.00[1.00] 1,00 | 1,00 | 2.00 | 3.00 | 3.00
38 | KITS51 | Web Technolopt Al 3.00/2.0012.00/1.00|2.00 3.00( 2.00 | 240 | 3.00 | 1,00 | 260
_39 | marn KCS$34 | Industriat Training LAB 1%0[2.001.50{1.50{1 35 1.00]  Tr.00{180| 33 1s0] 1.6 | 235 | 200|238
_40 | 05064 |Unta Comprassion 240(220(2.600  |100 200 1.60 | 160
4| K501 [Software Engg. 220(2.20{2.20} 1.50{1.75|1.00 100 180 | 280 | 200 2.00
4| | €C5603 | Camputer Netwerks 2a0/20002.40] |30 2.00[1.20| 2.00 | 2.00 | 2.50 | 2.60 | 250 | 2.40
_43 |  |Ke |Dota Acabpics 250{2.601.00{3.00{3.00| 1.00|1.00:1.00{2.00] 2.00 | 2,00 [ 220 | 3.00| 2.40
_4a | ANCSOT [0CT 13,00 200 2.80
a5 | «CsE51 |Softwam Engg LAS 260780{2.50/2.75[20]  [1.00/1.00[1.00| x.00| 150 260 160 .40
46 | KITS51 | Dats Asahtics LAR 3.00{3.00{3,00}3.00{ 3.00 200 | 3.00 300

a 0553 ¢ tworks LAB 2(280(2080] |30 2.00{1.00] 2.00 | 180 | 300 | 200 | 200|220
_48 | KCS074_|Cryptograiy & Network Secarity 233|287 23 2.25| 2.00
_a | KHUID1 |[Rural Deved 1.602.0011.60| 2.00 1.00 | 1.60 200
50 | KITO73 |Software Praject Manag 2.25(267]3.00] |20 140|160
51 | Vil | XOE075 [Vislon for Human Seciety | |1eojverfaooirss|  |e33 200 1,20 1.00
5| WITIS1A |Cr by & Network Security LAB 240/2.8013.00} 250 120120
83 | o K752 Traning LAB 140(13012.20]1.0/200{160] Treo[1e0) 1m0 |60 20| 220 180] 200
54 | KIT753_|PROSECT 1.50{2.2012.251.80{1.40]1.00{3.001.00] 1.80] 1.00 [ 2.5 | 2.00 | 2.30 | 2.00 | 2.40
55 | KHUE0Z |Cloud Computieg 287]200]300]  [230 | 167 | 233
56 | g |-EOE09_[Dlartal R Social Wedia Marketing 240{2.0012.25]1.75[2.25|1.33|2.00:2.00{1.75/ 3.00 | 200 | 250 | 1.40 | 160
57 KHUBD2_|Broject M & Entregreneunhip | 200|100 200/2:67:2.25| 250 EEN/ oy spreanymaery s upaouvay

58 KITEST |PROMECT-0 1.60]2.2012.2511.80] 1.46] 1.00 [ 1.00}1.00] Le0] 1.00} 2. X SO, soracizcrancoasTasac

WEIGHTED AVERAGE 2.392.422.40] 2.00{ 207143 [1. 70 1.00[ 1.68] 1.7 EE0305A3, CNLRAJEEY KUMAR UPADIVAY
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Step 2: Obtain the attainment values for PO and PSO of all the courses — (referred as Direct
PO/PSO Attainment)

For all the 58 courses, consolidate the PO and PSO attainments achieved by each course and
calculate the overall weighted average of all the POs and PSOs.

HINDUSTAN COLLEGE OF SCIENCE & TECHNOLOGY
DEPARTMENT OF INFORMATION TECHNOLOGY

AVERAGE OF FAINAL ATTAINMENT {2019-23 Batch)

SNO. SESSION SEM SUS CODE SUB NAME POL1 PO2 POS POA POS PO6 POT POR POR POID POLL POI2 PSOL PSO2 PSOS
1 ¥ASI03 [Matés | 1.95|3.82| 1.56; 1.30
=3 KASTOL | Pomysis 2.62[2.80 262 260
_3 | | | XEE01 [Bask Electrical Engincering 2.04|187]1.35
_& KEEL01P [EE Lab 1,691.85(1.5¢
oS XAS1019 | Pogsics Lab 22)1@l1al12 248 193
_6 | KWSI0} | Workshop Lab 0.s5]  lnas 0.15
1 |90 KAS203 |Maths | 2.28(2.38|2.12 FRY]
_8 | KASI02 | Chemssry Ll |23 140 10
= ¥CS201 |CCP 0.13/0.13/0.13 01
_lo | Il | xAS208 |prof | Enghsh 113143 113
o KCE201 | Graphics Lab 1.7 171[257
_n | KAS1029 | Chematry Lab 0.43]1.%5 0.93{0.93 .93 093
13 XCE201P |CCF Lab 261{2.61|2.61 251
T KAS301 | Technical Communication 137 0.68] 2.06 137 | 0% |06l
s | KAS302_|MATHS-IV 1.15/124/0.71| .18 [ 0,39
_16 | KCS301 | Data Structure 2.36(2.362.36/2.04|1.45 L% 142120823 | 204|236
_ar | KCS02 [COA 10l113l056 0% |ose
I8 it | KC5303 | Discrete Sructure & Theory of Logk 1.85(1.4212.1311.06|1 15 055|128 | 134
_1 | KCS351 | Data Structere LAR 2.28(2.08)2.2812.2812.28 266 | 2.281 247 | 2.85 | 2.85
_o | KCS352 | Computer Organisation LAB 1173.73(1.30 175 (092
=41 KCS 353 |Ducrate Structure & Theory of Loge LAB | 266(1.9012.09/1.71[1.73 190 | 133 | 0,95
_n |02t KCS354 | Induassrinl Training/intermsip LAB 1.96/1.74[152/3.96]1 18| 1.08 1091105130130 1130
_n| KCSA0L | Operating System 2.90|250]2.40{2.20 10 |ueo 290250290
_n | KESA02 | Theory & Formal Language 1.04[1.62]1.92/2.39 | 104139157 082
= KITAOL | Wb Deslin 1.60]1.6012.45/1.13|1.88 158/ 1.88| 188 | 188 | 207 | 2.45 | 1.3
_% | v | KO8 |Bectronics Engg, 2.01{1.34)0.67 067 | 0.67
_u | KVEaDL |Universal Humas Values 293 293
B KCS451 | Operating System LAS 2,80/2:40|2.43/2.50/1.40 0.93 187 | 220 | 2.80
_» | KiT451 | Web Design LAS 1.91/153(1.3¢}3,91{153 1.19]1.43230| 249 | 134 | 145
0 KCSA53 | Python Programming LA 2.55(2.382.58(1.822.37 1091|081 1e2] 237 |1 (218
_n| KCSOS4 | Haman Comy et ras|infial  fixe 0% |10
A KCSS01 D Managemmas Syitom 175(1.82(2ml160{162 135/0.98] 1,48 | 000|148 [ 389 [ 175 | 175
| KESS03 | Design Anntysis & Algoeithms 1.95/156/1.95)  |168 130065/ 1.30 | 130 | 1.6 | 1.95 | 1.69 | 156
u| Kifes2 | Compiler Design 1.26]138]1.64]2.26]0.7% .63} 138 [ays[o7s
5| v | SIS0 [web Technalosy 1.09/1.23|0.9110.45 052 091 091091 ]100)137 | 118
% | KCSS51 | Datatuen M System LAB 1.7812.4912.4911.78| 266/ 1.78[1.781 0,89 | 0.89 | 178 | 195 | 178
3| KCSSh3 | Design Anatyss & Algorithms LAS 160]2sa(25e/100]2 %4 1.45[0.8%| 0.86 | 005 | 149 [ 154 [252
B KT353 | Web TechnokyLAB 2.62|1.751.75]0.87(1.75 2524751209 262 [ 2.62 [2.27
-3 | 00122 KC$554 | Indumtrinl Training LAB 1.25/167(1.2501.25(1.04/0.83]  |083]1.25] 112 | 1.25] 104 | 2.68 [ 1.67 | 1.88
_40 | KCS064 | Datu Compression 196]170(2020  |os 163 | 130 1.30
L4 | KCS601 |Software Engg. 1.52{3.52{1 821 2.11{1 221066 0.69 1.24) 194|139 238
A7 | KC3603 | Com b 12811301351 |10 113067/ 113 | 115 147 | 147 [ 147135
41 v | ITE0t_|Data Avalytics 1.921.78]2.05{2.05]2.050.68|0.69|0.68{ 37| 1.37 | 137 | 1.51 | 2.06 | 1.64
| KNCBO2 ficT 216[1.84 200
=5 KCSE51 | Software Eags LAB 254|254[2.8¢12.68[195]  |097/0.97{0.97| 0,97 145 254 | 1.54 [ 136
_4 | KITES! |Data Analytics LAB 2811281281281 2181 187 | 281 281
47 ¥Cses3 |Comp b LAH 20sl3stl261) |27 186003/ 1.86 1167 | 279 | 188 [ 186 | 208
4 | KCSO4 | Cryptography & Network Security 1.61(184 161 156 |3.38
_49 | U701 _{Rural Devalop L11{139]1.11)1.30 0.60 | 1.1 139
50 | KITO71 _|Soltware Projecs Mansge: 128 152 106 121
& VIl | KOEOTE |Vision for Human Soclety 061/1.03]1.23(108] 082 12|07 |06t
_s2 | WT75IA |Cryptography & Network Security LAB 2.20]2.46|2.6¢ 2.20 1.05 | 1.0
_53 | 202223 KiT752 | Indhestriol Training/Intermbip LAD 4.10[042{1.7310.42(157]1.26]  |1.26{1.42{ 118|126 | 126 | 173 [ 142 ] 1.57
=N K(1753 [PROKCT-| tasjislietisnfieolonjanjorn|r2elon fie [1a 18 [1alin
5 | KHUB02 | Cloud Compsting 186j13ej208f 1| | 116 [ 1.62
5 | Vi | KOED _[Digial & Sccial Media Marketing 1.09|0s0[1.02}0.79{1.02]0.60{0.90|090[0.70] 1.36 | 0.90 | 113 [ asd 0.7
57 0HUB0Z |Project Monagement & Entregreneurstip [ 1L18]1.74 1.4811.58[1.33{ 1.48 1070951
—l Digital RAJEEV KUMAR UPADHYAY
£ €I13S1 [PROSCT-N 1.36{187}1.92}1.53]1.16(0.85]0.85 |0.85]1.53 DN GEAcRelon. postslcode-zsz001,
WEIGHTED AVERAGE 1.77]184|1.80] 1.62{1 61[1.04 {2901 36[1.21 [t 32 | 4 09 ST EDSEIY s D ASOLSATDOSCEN
N\UIVI EE03BYA3, CN=RAJEEV KUMAR UPADHYAY

Reason: | am the author of this document
Location: your signing location here

Table 2.8.2: PO — PSO Attainments for BTech — IT (GBADRBYEAY  sezmiicsri s

27 | Process Document — OBE and CO-PO-PSO Attainments - Hindustan College of Science and Technology



As an example, the list of courses and their associated PO and PSO attainments and their overall
weighted averages are calculated for the BTech in Information Technology Program for 2019-
2023 batch has been presented in table 2.8.2

Step 3: Obtain informal attainment from the final year students on the PO and PSO criteria and
compute the average attainment at each PO and PSO level

Formula:
Average PO/PSO informal attainment =
(L1*no of students + L2 * no of students + L3 * no of students)/ total No of
students

As an example, the informal attainment perceived by the BTech Information Technology
program’s final year students are recorded and the average as calculated as shown in the below
table 2.8.3:

HINDUSTAN COLLEGE OF SCIENCE & TECHNOLOGY
DEPARTMENT OF INFORMATION TECHNOLOGY

INFORMAL PO & PSO ATTAINMENT (BATCH: 2019-282Y)

S.NO,| _ STUDENT NAME ROLLNO. | POI | PO P03 | PO4 P05, P07 | POS | POA | POI0 | POII | POI2 | PSOL | PSO2 | PSO3
| |AMAN KUMAR SONI 190064018008 | 3 3 2 2 3 3 t 3 3 3 2 2 i 2 2
_ 2 [EMANSHU MOOLCHANDANI | 190)64013002] 3 j 3 j 2 1 2 2 3 ] 3 ] 3 ] !
RUNAL 190064013004 3 3 3 2 3 2 ! 2 1 2 3 j 3 3 i
1 |SEJAL JAIN 15006401 2005 b E) 3 3 3j 3 2 3 3 i 2 3 L) p 3
§  |URVASHI VERMA 190064013008 3 3 3 2 3 | | i J 3 3 ) ) i 3
6 [SIPLAV KANT RAl 190064013007 3 3 3 3 3 1 ] P 3 E) 3 E] 2 3 i
7 [VIVEK SHARMA 19064013008 2 2 j 3 3 1 2 3 3 j 2 j 3 i 2
OWEALL INFCRMAL PO 250 ATTANMENT LT180] LESTIA3] L. TI42R6( JAESTL| L I40AS| 1.4 | 1714051 LATIA| 2. V1] L1438 142573 LO1S288] 2. TIARGS: 2. T1A0AN 1STI40S

Table 2.8.3: Informal Attainment of BTech Final Year Students on PO-PSO
Step 4: Compute Overall Attainment using the Overall Attainment ratio

The overall attainment integrating direct and informal attainment is calculated using the below
formula and is presented in the table 2.8.4.

Formula:
Overall PO/PSO attainment =
(80% Direct PO/PSO Attainment + 20% Informal (Indirect) PO/PSO Attainment)

OVERALL ATTAINMEENT CALCULATIONS

Drectfndrect Avinmest P01 P02 M3 P4 S P0G POT P0G P9 POID POl PO PSOL RS2 PS8
Drect ttanment L77I70S| 1043337 L5447 623052 1680082 L040514| L1SOPES 1.360435| L06574] 130708 L3087 L7etseT Lsnmegd] L5l 19
leformel Ataimeet L714786] LAS7143| L714286) LA2ASTL| 7o) L.571400] 571408 2.571430] 2704086| 270426 L38571| 1704085 271085] 1704185 1574

Bfof e et Afament | L4164 14757 L43656] IS0 L2AETS 0304 OSSIGR) LR LO6ESO L0506 L100) 13600 L0008 gl o)

r 12 . 2 L= A [l b . 0T P - | -| | - DN: CEIN, O=Personal, PostalCode=282001,
0% of e rformal Atanment | 0541857 01570408 01543857 Q485724] 0541857 03242861 01314236 05142851 0542857] 0542857 1ssAdE BV @M
Overal Adtsinmert Ilmlum 1975215 L784156) L831651) L146687 m]mlmu mmlmﬂ EE"“*’?M“?D‘:c“?’?glﬁz‘%ffff
eason: or of this document
th o o - Y g 4 e . e P~ Location: ignidg locat re
Date: 2023.09.06 16:51:43-

Table 2.8.4: Overall attainment of BTech IT 2016 T0MDH YAY smsosiccics
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After computing the overall attainments, compare the achieved POs and PSOs attainment values
with the planned attainment values and document the plan of action to improve the attainment
levels for the program as presented in table 2.8.5 and its comprehensive visualization is
presented in figure 2.8.1

Planned Attainment

239 1242|240 | .00

2.07 (143 ]| 1.70 | 1.80 | 1.68 | 1.78

1.80

2.24

2.05

1.95

210 |

i hicved AVE

196 | 205|198 | 1.78

183 |15 1.27 | 1.60 | 1.51 | 1.60

160|191

1178

159 |

Table 2.8.5: Overall Attainment comparison with planned values

Overall Attainment Vs Planned Attainment
POs and PSOs for

BTech Information

Technology Program

2019-2023

10

— P lanned Attainment

— AChieved Atytiznment

Figure 2.8.1: Visual analysis of the attainment values

2.9 EVALUATING THE PEOs

Evaluation of PEOs can be performed after by obtaining the feedback from the Alumni on Program
Education objectives after 2 to 3 years of graduating from the program to understand the attainment of

Program Educational Objectives and accordingly corrective measures and actiorbl%llazr{/is de

program level for further finetuning the processes
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Appendix-1: Informal Attainment Feedback form

Hindustan College of Science & Technology (064)

Department of Information Technology
STUDENTS INFORMAL ATTAINMENT FEEDBACK FORM

Subject Name with code: Operating System (KCS401)
Course Name: B. Tech IV Sem (IT)

StUAENt NAINE & ciiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeesesssessessessssssssssssnns
Section L eteeteeeeeteettetentintinnnsennnteraanannaaanasaasntancanencteceeesaenns

University Roll no. D eeeteetieteietieetiiatiet e tteatetatttattasttastttetnattnstnttnstnsns

Note: Kindly rate yourself in the scale of (1,2,3) as indicated below:
: 1 for least able to answer
: 2 moderately able to answer
: 3 strongly able to answer

MARK MTICK APPROPRIATELY.

Course Outcome (CO) | Bloom’s Knowledge Level (KL)

Understand and classify operating systems based on their functions and list the components

COo1 . K2
of an operating system.

O 2 Understand concurrent processes and demonstrate how to solve classical problems in K3
concurrency using synchronization mechanisms.

o3 Analyze and Evaluate CPU scheduling algorithms, analyze their performance criteria, and K2, K4

describe deadlock prevention, detection, and recovery mechanisms.

Understand and assess memory management techniques and discuss virtual memory
CO4 | concepts, and solve problems related to paging, segmentation, and page replacement | K2, K3
algorithms.

Understand 1/0 management techniques, compare different disk scheduling algorithms, and

CO5 . . N . . . K2, K4
discuss file system organization, implementation, and security.
Course Outcome (CO1)
Ques. A) Can you explain the different types of operating systems based on their functions and provide
examples for each type?
FEEDBACK: ol 02 03 RAJEEV B
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Ques. B) Do you know how the components of an operating system, such as the kernel, file system, and
device drivers, work together to provide an environment for executing programs?
FEEDBACK: ol 02 o3

Ques. B) Can you understand and classify operating systems based on their functions and list the
components of an operating system.?
FEEDBACK: ol 02 o3

Course OQutcome (CO2)
Ques. A) Can you explain the concept of concurrency in operating systems, and why is it important?
FEEDBACK: ol 02 o3

Ques. B) Do you know how synchronization mechanisms, such as semaphores or mutexes, can be used to
solve classical concurrency problems like the “producer-consumer problem” or the “dining philosophers”
problem"?
FEEDBACK: ol 02 o3

Course Outcome (CO3)
Ques. A) Can you compare different CPU scheduling algorithms, such as First-Come, First-Served (FCFS)
and Round Robin and able to discuss their advantages and disadvantages in terms of performance criteria

like turnaround time and response time.
FEEDBACK: ol 02 o3

Ques. B) Can you explain the concept of deadlock in operating systems and how can deadlock prevention,
detection, and recovery mechanisms help in handling deadlock situations?
FEEDBACK: ol 02 o3

Course Outcome (CO4)
Ques. A) Do you know and able to describe the concept of virtual memory and its advantages in operating
systems.
FEEDBACK: ol 02 o3

Ques. B) Given a scenario with a specific page replacement algorithm, such as Least Recently Used (LRU),
Can you solve a problem related to page replacement by determining the page faults and the resulting page
table changes?
FEEDBACK: ol 02 o3

Course Outcome (COS)
Ques. A) Can you explain the different [/O management techniques used in operating systems, such as
polling, interrupts, and DMA with their advantages and disadvantages.
FEEDBACK: ol 02 o3

Ques. B) Can you compare different disk scheduling algorithms, such as FCFS, SSTF, and SCAN and also
analyze their performance criteria and provide examples to illustrate their behl?z\jéig]ué sty S by ARV KOMAR UPADITAY

FEEDBACK: ol 2 3 Ve e
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Appendix-2: Question paper format representing CO number for each of the questions

Subject Name with code: OPERATING SYSTEMS(KCS-401)

Hindustan College of Science & Technology (064)
Department of Information Technology

Class Test-1 (CT-1)

Sem. /Section: 4" Sem (IT-A)

Course Name: B.Tech. (IT)
Course Outcomes (COs):
At the end of the course the student should be able to:

Max Marks: 30

Time: 01:30 Hrs.

1. CO-1: Understand and classify operating systems based on their functions and list the components of an
operating system.
2. CO-2: Understand concurrent processes and demonstrate how to solve classical problems in concurrency
using synchronization mechanisms.
3. CO-3: Analyse and Evaluate CPU scheduling algorithms, analyze their performance criteria, and describe
deadlock prevention, detection, and recovery mechanisms.
4. CO-4: Understand and assess memory management techniques and discuss virtual memory concepts, and
solve problems related to paging, segmentation, and page replacement algorithms.
5. CO-5: Understand I/O management techniques, compare different disk scheduling algorithms, and discuss
file system organization, implementation, and security.
Bloom’s
I\?(;. Question Marks | CO Knowledge
Level (KL)
Section A  Attempt All the parts (No Choice) (6X1 =06)
Which OS component is responsible for “Managing drivers for
Al i . 1 1 K1
specific hardware devices”?
A2 | Define the following: (i) SMP (ii) POST 1 1 K1
A3 | Discuss the Von-Neumann principle. Where it is applicable? 1 1 K1
Which of the following is not true? (Multiple options may be
correct)
a) kernelis the program that constitutes the central core
of the operating system
b) kernel is the first part of the operating system to load
A4 . . . 1 1 K2
into memory during booting
c) kernel is made of various modules which cannot be
loaded in running operating system
d) kernel remains in the memory during the entire
computer session
A5 | List the objectives of scheduling. 1 2 K1
A6 | What do you understand by graceful degradation in OS? 1 K2
Section B Attempt any 03 Questions from this section. (3X5 =15)
Differentiate between Multiprogramming, Multitasking, and
Bl . . . . . 5 1 K2
Multiprocessing OS with a suitable diagram.
Elaborate the concept of System Call? Explain any three system RAJEEV §3J?zzg‘;g:ym‘g" ool
B2 . . 5 SERIALNUMBER=AASEAC12CFAASOS8785AC
calls. Differentiate between System Call and Interrupt. K AR Eé%‘;;’é%?%&’ﬁﬁféﬁ?@?ﬁéi%ﬁfﬁf
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Briefly explain the Microkernel Architecture of OS with a
B3 | diagram. Also differentiate between Microkernel and Monolithic 5 1 K2
Architectures.
List some common file types in OS with their extensions, and
B4 . . . ) 5 5 K1
functions. Also, explain at least 05 attributes of a file.
Which data structures serves as a central repository of
information that the operating system uses to manage the
process, and essential for implementing multitasking and time-
sharing capabilities in modern operating systems. Explain with
B5 | suitable diagram. 5 2 K4
Once the process is assigned to the CPU and starts executing,
what are the possible scenarios that could occur and how OS
deals with it?
Section C  Attempt any 02 Questions from this section (2X4.5 =09)
How OS deals with Interrupt that occurs while it is running a
C1 | process, explain with the help of suitable diagram. Differentiate 4.5 1 K2
between Trap, Interrupt & Polling.
Why it is called that program is a passive entity while the
C2 | process is an active entity? Draw and explain the state 4.5 2 K2
transition diagram for the process.
Write short note on:
c3 a) Disk t?ased systems 45 5 K1
b) Blocking
c) Free Space Management
KUMAR e adedsuniid
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Appendix-3: First page of the Answer sheet for recording the CO level marks form

R~
N\

\

CLASS TEST 20...20,

Tm SI No

Hindustan College of Science & Technology
N Agra-Delhy Highway (NH-19) Farah

. Distt-Mathura-281122. Uttar Pradesh

Note 11 umm-mummdmmmwmm.mmmn
mmmﬂhMWw\WMth
University and semester Examination S !

2 Use both sides of the answes book 1o write the answer

-

Matks Obtainedt (Lo be filled by the Subject Teacher)

Name of Department Section A Section B Section C

b Min S o Degaryvn ixb ALl A2 A3 | AL | AS | A6 | BI | B2 | B) | B4 Bs |C1 | C2 | C3 |Toul

-y e
_____ Toba filled by the Examinee I b =Treli 2 1.5
& z ' | 3 o]l & »
m B corl| [od]e 5
o 33 o2 |ofo 1y I
:?!l'l!l Al - s
NAME OF | oS o3
SUBJECT PAPER
 CODE ktso) g l I[I ] 04 ‘
Koot 1E-05-2%
Cos
-SSR0 AOGOONECCECH e
Roll Mo, X
In Words ’HN\,"‘z -
- Total 34
Olecliad B aninien e wadvs In Hgure 1n Words
USigmature of in o full) ma.“ 4 2-%%/ “‘\(4’{‘:’;{ -rL\l,c.‘e', L\\LJ [\#’,.

1 havw wonm B v e Clams toxt wwwer bk Maximum 2,() 7\t‘_{}[

L (Mg o St il Sigasture of Subject Teachery [ )
T
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Appendix-4: Informal Feedback on POs and PSOs

Hindustan College of Science & Technology

T
@\! Farah, Mathura
~ /'/ (Affiliated to Dr. A.PJ. Abdul Kalam Technical University, Lucknow)
2 26 km milestone, Agra-Delhi Highway, Farah, Mathura - 281122 (UP)

DEPARTMENT OF INFORMATION TECHNOLOGY

Level of Attainment of PSOs (Program Specific Outcomes) : Excellent (E) Good (G) Average (A)
S.NO. PSO (E) (G) (A)
1 Equip students with the latest IT knowledge and skills to tackle real-world
challenges.
2 Foster leadership, critical thinking, problem-solving, and communication skills for
IT careers.
3 Encourage entrepreneurship and innovation through research, start-up projects,
industry collaborations, and business skills.
Level of Attainment of POs (Program Outcomes): Excelflent (E) Good (G) Average (A)
S.NO. PO (E) (G) (A)

Engineering Knowledge: Apply the knowledge of mathematics, sclence,
1 engineering fundamentals, and computing to sofve Computer Science and
Engineering related problems.

Problem Analysis: Demonstrate the abliity to Identify, formulate and solve
engineering problems related to Computer Science and Engineering.

Design / Development of Solutions: Demonstrate the ability to design, analyze
and interpret data and Implement solutions for software based real life problems.
Conduct Investigations of Complex Problems: Use research-based knowledge
and research methods induding design of experiments, analysis, and
interpretation of data, and synthesis of the information to provide valid
conclusions.

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

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

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

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

Individual and Team Work: Function effectively as an Individual and as a member
or leader to diverse teams, and In muitidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with
the engineering community and with soclety at large, such as being able to
comprehend and write effective reports and design documentation, make
effective presentations, and glve and recelve clear Instructions.

Project Manag t and Fi e: 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.

Life-Long Learning: Recognize the need for, and have the preparation and ability
12 to engage in independent and lfe-long learning In the broadest context of
technological change.

10

11

Name: Semester:
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