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2.6: Student Performance and Learning

2.6.2: Attainment of POs and COs are evaluated

CO-PO & PSO Mapping

Sample File — CS-303 (Data Structure)
July-Dec 2020

The provided document titled "CO-PO & PSO Mapping of Data Structure Course (July-Dec 2020)"
outlines the mapping between Course Outcomes (COs), Program Outcomes (POs), and Program
Specific Outcomes (PSOs) for the Data Structure course (Subject Code: CS-303) in the Department of
Computer Science & Engineering at ITM Gwalior. This mapping helps to evaluate how the course
contributes to broader educational objectives by aligning specific learning outcomes with the goals of
the program.

On the basis of this mapping, faculties map their mid-term questions and activity-based questions
with specific performance indicators, ensuring that each assessment is aligned with the program's
educational objectives.
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“THINK BIG... THINK BEYOND"

Name of the (University/College): ITM Gwalior Name of the Program: (B.Tech(CSE))
Name of the Course:- Data Structure (CS-303) Name of the faculty: Ms. Rakhi Arora
Course Outcomes(Cos) Semester: llird |Credits: 3:1:2 (Total 4) Bloom Level
coL Ability to Define, understand concepts of different categories of data Structures . L1,L2
o2 Identify different parameters to analyze the performance of an algorithm. 12,14
co3 Design algorithms to perform operations with Linear and Nonlinear data structures L5
co4 Compare and contrast different implementations of data structures. L4
€05 Apply appropriate data structure to solve and implement various real time problems L3
[ List of PsO: | 1=Low | 2=Medium | 3=High ]
PSO1 The ability to understand the principles of computer hardware and software to analyze, design and develop algorithms for complex and logical problems.
PSO2: Enhance programming concepts and professional competencies of students by exercising principles of software engineering to fix various computational
: problems.

PSO 3 To implement emerging technologies such as internet of things, cloud computing, artificial intelligence, machine learing etc. to serve the society.

List of POs
Environmen Project
t
Design Conduct Modern Enggineer & Individual t
Engg. Problem Development of Investigation Tool and i & & Life long.
Knowledge Analysis Solutions of Complex Problem. Usage Society y Ethics | Team Work Finance learning
PO1 P02 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PO12
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DATA STRUCTURE
Program TPerformance
er C.No. Competencies PI No. CO1 |CO2 |CO3 |CO4 [CO5
Outcomes Indicators
L1 Apply the knowledge of discrete
structures, linear algebra,
statistics and numerical 3
techniques to solve problenms a2
Demornstrate competence
11 in mathematical 112 Apply the concepts of probability,
modelling statistics and queuing theory n
modeling of computer-based
[PO1: Engineering system, data and network
[Knowledge: apply protocols.
knowledge of
science engineerng Daniaatute capetice 121 [Apply laws of natural science to
1 1; 1.2 P an engineering problem co1l |co2 |co3 |co4 |cos
in basic sciences
eeringspec
solutionofcomplexengin 131 [Apply engineering fundamentals
eeringproblems. Demorstrate competence
]
13 n 5 a a E o] PO 1 3 2 2 2 2
engineeringfindamentals
141 Apply theary and principles of
camputerscience andengineering PO2 1 1 3 2 1
Demonstrate competence tosolve an engineering problem - - - - ]
14 in specialized engineering a ) [y ] B
knowledge to the program) L b3 olololola
211 [Evaluate problem statements and
identifies objectives [PO4 2 1 1 1 2
212 Identify
processesmodules/algorithms of
a computer-based system and POS 1 1 1 1 1
Demorstrate an ability to to solve a problem - ;ﬁ ﬁ - -
21 identify and formulate 1] ] B ] B
complex engineering
problem POG olo]J]o]o]o
213 [dentify mathematical algorithmic
knowledge that applies to a given
problem PO7T 0 0 0 0 0
221 |Reframe the computer-based [POS 0 0 0 1 0
system into PO9 oloJolol]o
ntercomectedsubsystems
PO 10 0 0 0 1 2
222 |Identify finctionalties and
camputing resources. PO11 0 0 0 0 (1]
Demonstrate an ability to 223 |dentify existing sulhuiummhods PO12 0 0 0 0 0
[PO2: Problem Analysis: 25 formulate a solution plan ::’ folwe me‘ﬁpr‘;)b e, inchding : PSO1 0 1 1 0 0
identify, fomulate, - and methodology for an 0'!:“"1? Justified approximations ] — = 3 s > >
review research engineering problem — Jand assumptians
literature, and analyze 224 |Campare and contrast akemative PSO3 0 0 0 0 0
canplex engineering solution/methods to select the best
problems reaching methods
ubstantiated
:l::hmom using first 225 |Campare and contrast akemative
orinciples of :o:‘mr.m processes toselect the
mathematics, natural o
aclenioes, am.j . 2.3.1|Abletoapplycomputerengineering
SrEneE g scHncat princplesto formulate modules of
a  system  with  required
Demonstrate an ability to applicability ndperformznce.
23 formulate and interpret a
model
2.3.2|Identify design constraints for
required performance criteria.
241 |Applies engmneering mathematics
to implement the solution.
242 |Analyze and nterpret the results
using contemporary tools.
Demorstrateanabilitytoex
24 ecutea solution process
and analyze results 243 |ldentify the mitations of the
solution and saurces/causes.
244 |Amiveat conclusions with respect
tothe cbjectives o] ]
« 7]
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PO3:Design&Developm
entofS olutions designsol
utionsforcomplexengine
erngproblensand

designsystemcomponent
sorprocessesthatmeetthe

Able to define a precise problem
statement with objectives and
scope.

Able to ident fy and document
system requirements from stake-
holders.

Demonstrate an ability to
define a complex/ open-

Able to review state-of-the-art
literature to synthesize system
requirements.

ended problem in
engmeening tems

Able to choose appropriate quality|
attributes as defined by
ISONECAEEE standard

Explore and synthesize system
requirements from larger social
and professional concems.

Able to develop software
requirement specifications(SRS).

pecified ppro|
priateconsideration for
the public health and
safety, and the cultural,
societal, and
environmentalc ansiderat
ions.

Able to explare design
Jaltematives.

Demonstrate an ability to
generate a diverse set of
design

Able to produce a variety of
potential design solutions suited
tomeet functional requirements.

solutions

Identify suitable non-functional
requirements for evaluation of
altemate design solutions.

Demonstrate an ability to
select optimal design

Able to perform  systematic
evaluation of the degree to which|
several design concepts meet the|
criterta.

scheme for further
development

Cansult with demamn experts and
to select

engineering design solution for|
fiwther development

Demonstrate an ability to
advance an engineerng

Able to refine architecture design
nto a detailed design within the
existing constramnts.

SAX

design to defined end
state

Able to implement and integrate
the modules.

343

Able to verify the functionalities
and validate the design

PO4:Conductinvestigati
lonofComplexProblems:
Useresearch-

arch methods inciding
design of experiments,
analysis and
interpretation of data,
and synthesis of
infarmation to provide
validcanclusions.

41

Demonstrate an ability to

Define a problem for purposes of
nvestigation, its scope and
mpatance

SAX

conduct investigations of
technical issues consistent
with their level of
knowledge and
understanding

412

Able to choose appropriate
procedure/algorithm, dataset and
test cases.

SHL

Sax

SHx

SAX

SAX

Able to choose appropriate
hardware/software tools to
conduct the expenment.

Demoistrate an ability to
design experimerts to
solve open-ended
problens

Design and develop appropriate
procedures/methodologies  based|
o the study objectives

SAX

43

431

Use appr opriate procedures, tools
and techniques to collect and
analyze data

432

Cntically analyze data for trends
and correlations, stating possible
erars and limitations

4.6 Demonstrate an ability|
to analyze data and reach
a valid conclusion

433

Representdata(intabularand/orgra
phicalforms) so as to facilitate
analysis and explanation of the
data, and drawing ofconclusions

Synthesize  infomation  and
knowledge about the problem
from the raw data to reach|
appropriate conclusions
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511

Identify modem engneering tools,
techniques and resources for
engineering activities

Demonstrate an ability to
51 identify/create modem
2 engineering tools,
techniques and resources Create/adapt/modify/extend tools
and techniques to solve < [ ] ] o
aL2 engineering problems &' E E E’ g
Identify the strengths and
limitations of tools for (1)
[POS: Modem T ools acquiring information, (it}
Usage: create, select and modeling and simulating, (iif)
apply appropriate manitoring system perfamance,
techniques, resources, Demonstrate an abilityto | 321 fa04 (i) creating engineering
land modem engineer ing 52 select and apply discipline designs.
land IT tools including - specific tools, techniques
prediction and modeling and resources
to camplex engineering
activties vitraiy Demanstrate proficiency i using
;m:l;:landmg of the 522 |dscipline- specific tools
imitations.
Discuss limitations and validate
tools, techniques and resources
Demonstrate an ability to 531
evaluate the suitability
5.3 and limitations of tools
juzed o s‘dve T Verify the credibility of results|
engineering problem
from tool use with reference tof
532 |the accuracy and limitations, and
the assumptions nherent in ther
PO6: The Engineer and Demonstrate an ability to Identify and describe various
Society: apply reasoning describe engineering roles engineering roles; particularly as
informed by the na pertains to protection of the public
e ontextual knowledge to 6.1 broadercontext.e.g pertain| 6.1.1  |and public interest at the global,
lassess societal, heal’lh ingtothe environment, regional and locallevel
safety, legal and cultural ::]:’:;:;:’e legal and
icw
:s::ﬁq::lﬂdw Demorstrate an Tnterpret legislation, regulations,
e e ielevick understandingof codes, and standards relevant to
to the prafessional 62 prodeasional ki 621 fyour discipline and explain its
engmeermgregulations, cantribution tothe protection of
cngmeering practioe legislation andstandards the aubli .
Identify risks/impacts in the life-
Demonstrate an 71.1 |cvele of an engineering product or
understanding of the activity
[PO7: Environment & 71 mmpact of engineering and Tndestand _ the _ relationship
[Sustamability: industnal practices an e e admial. ol
understand the impact of social, envircnmentaland | 74 5 e
the professional in econamic contexts dimensions of sustainability
engineering solutions in
societal and Descrbe management techniques
environmental contexts, 721 |for sustainable development
and demonstrate the D i abiliévio
knowledge of. and need £ iy Apply principles of preventive
for sustainable 72 @ply p“n“pbf of engineering  and  sustainable
swelopieit sustainable design and R e
development 7.22 ~ S
activity or product relevant to the
dscipline
Demonstrate an ability to Ide;llfy sm;m:;ﬁm:hml -,
[POS: Ethics: apply 81 recognize ethical 811 Zu‘::f‘:n o x _l OCREOpNG
ethical principles and dilemmas hical alematives
[cammit to pi
ethics and Ident ify tenets of the ASME
821 Z
responsibilities and professional code of ethics
noms of engineering 82 X mability to Examine and apply moral &
practice apply the; Cada:of Ethics 822 |ethical principles to known case ﬁ
studies L
Recognze a variety of working|
011 and leaming preferences;
o appreciate the value of diversity
D an ability to o ateam
91 form a team and define a Implement the norms of practice
role for each member .2 rules, roles, charters,
9.1.2 |agendas, etc.) of effective team
[POY: Individual & Team work, to accamplish a goal.
work: finction
effectively as an Demanstrate effective
dividual and as a ion, problem- solving,
member or leader n Demonstrate effective 921 | canflict resolution and leadership
diverse teams, and in individual and team skills
multidisciplinary N P
settings. 92 communication, problem | 922 Treat other team members
solving, conflict resol Jrespectfully
and leadership skills 923 |Listento other members
924 Maintain compasure in difficult
situations
Present results asa
93 Demonstrate success in a 931 team,withsmoothintegration of

team- based project

contributions from all
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Read.
icalandnan- technicalinformation
10.1.1
Ew‘;r ehend ‘:::; lcl::ly o Produce clear, “'ell4m§m1de¢
PO10: Camnwnication: 101 1 d 1012 md.well- sq?ponal wraben
cammunicate effectively projectwork
:(L;:::Iifu:%:eﬂ-“n Create flow mn a document o p
= presentation B <
:::’:?;zm:;‘:‘:ze. 1023 la[mlca]progtsslmmﬁdmssodmn g
3 hemain pout isclear
i‘:::é:::l‘t:f;:e Listen to and comprehend
e Fective reports and Demonstrate competence 1021 |?.fom|anm;n:’nmmns, and
design documentation, 102 in listening, speaking, and xﬁ%
make effective presentation o1 =1
10.2.2 |presentations totechnical and non| = E
presentations, and give Jtechnical audiences b
and receive clear Create engineer ng-standard|
matmichons. 1031 figures, reports and drawings to|
Demonstrate the ability to cul)plal\gm writing and
103 integrate different modes fpresentations
S S anaskation Use a variety of media effectively
1032 to convey a message in a
document or a presentation
Descrbe various ecanonuc and
financial costs/benefits of an
Demonstrate an abilityto | 1111 [engineeringactivity
1 evaluate the economic and
POI1: Project ﬁnam@l L 2 .of Analyze different forms  of
management & Finance:  engieaing activiy 1112 financial statements to evaluate
demanstrate knowledge LA the  financial  status  of
and unds ding of the| ing proiect
engineer ing and Demonstrate an ability to Analyze and select the mast
[management pnl\cple? compireand cortrast the appropriate proposal based on|
and apply these to one’s 1n2 costs/benefits o altemate | 11.1.3 | €onomic and financial
own work, as a member considerations.
and leader in a team, to propmals focan i
manage projects and in grEcg scHivey
multidisciplinary Identify the tasks required to
environments. Demonstrate an abilityto | 11.3.1 camplete an engineering activity,
plan/manage an and the resources required tol
13 activity cmlplete_ the tasks
WI'um Lim;t and budget Use project managemernt tools to
atiats > 132 schedule an engmneering project,
s0 it is completed on time and on
budge
Descrbe the rationale for the
1211 |requirement for continuing
Demonstrate an ability to professional development
121 identify gaps in
. knowledge and a Identify deficiencies or gaps in|
close th 1212 K ledge and ds an|
ability to source nformation to
close this gap
Identify historic points
¥ oftechnological advance in
E?u" Life-long d engineering that required
ne;';.'r;z?g::;];e 555 practitioners to seek education in
preparation and ability tof Demonstrate an ability to mdertostsy cumet
engage in 122 identify changing trends
independent and life- S in engineering knowledge
long leaming in the and practice
broadest context of Recognze the need and be able to)
hnological change. clearly explain why it is witally|
1222 |mpatant to  keep  current
gard new  devel
nvour field
Source and comprehend technical
1231 |lterature and other credible
?I:::;m":e an ability to sources of information
K y and access
123 e S e Analyze sourced technical and
information 1232 popular information for feasibility,
viability, sustainability, etc.
PSO1 The ability to understand the principles of computer hardware and software
to analyze, design and develop algorithms for camplex and logical problems.
PSO2 Enhance programming concepts and professional campetencies of students W &
- by exercising princ ples of software engineering to fix various computational problems.
PSO3 To implement emerging technologies such as intemet of things, cloud computing,
artificial intelligence, machine leaming etc. to serve the society.
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Program Outcomes PSOs.
PO1 PO2 PO3 PO4 POS PO6 P07 PO8 PO PO10 PO11 PO12 501 [Pso2 [PSO3
TP M. M 1P| MPis | M TPl M. L 1P| MPls M TPI: M.PE_|MG 1P| M. L TPl M. M TP MPEs | M TPI: M. M 1P| M.PIs IV TPI: M. MG b M.Pls IV
Course JcoL 14 1 14 2 1 L]
L4 1 14 1 F 3 1
Outeo 135 T m : : :
mes Jcos 4 2 14 1 1 2
jcas. 2 14 1 1 14 1 1 2 1 7 & 1 4 ] 2 1 0 ] 2 0
[M.pis [Mapped Per. ndicators |
(MG [MappingGrade |
Threshd %Levels
e &&\/y
2 | 3 |
1 - -
HOD
Deptt. of Computer Sci. & Engg.
nstitute of Technology & Management
Gwalior
INS?ITU‘I’E=OF TECHNOLOGY
& MANAGEMENT
GWALIGR = WP + INDIA
"THINK BIG... THINK BEYOND™
Course Course Outcomes PO1 P02 P03 P04 P05 P06 P07 P08 P09 P010 PO11 PO12 PSO1 PS02 PS03
Ability to Defne, understand
concepts of different categories of
303.1 2 1 0 1 1 0 0 0 0 0 0 0 0 0 0
505 data Structures to analyze the
data.
Ciz0:0| LG R aEt prae g ) 2 1 0 1 1 0 0 0 0 0 0 0 1 1 0
analyze the performance of an
algorithm.
Design algorithms to perform
(CS303.3 |operations with Linear and 2 1 0 1 1 0 0 0 0 0 0 0 1 1 0
Nonlinear data structures
Compare and contrast different
implementations of data
€8303.4 | pvictures. 2 1 0 1 1 0 0 1 0 1 0 0 0 2 0
Apply appropriate data structure
CS303.5 |to solve and implement various 2 1 1 1 1 0 0 0 0 1 0 0 0 2 0
real time problems
Average 2.00 1.00 0.20 1.00 1.00 0.00 0.00 0.20 0.00 0.40 0.00 0.00 0.40 1.20 0.00
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