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2.6.2 Attainment of programme outcomes and course outcomes are evaluated
by the institution.

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

PO.2.Problem analysis:[dentify, formulate, research liverature, and analyze complex engingering
probléms reaching substantated conclusions using first principles of mathematics, natural
scienees, und engineering sciences.

PO Design/development of solutions:Design solutions for complex engineering problems and
design  system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, sociel, and environmental
considerations,

PO.4.Conduct investigntions of complex problems:1ise research-based knowledge and research
methods including design of experiments, analysis and interpretation of dita, and synthesis of the
nformation to provide vald conclusions.

PO.5.Modern tool usage:Create, select, and apply appropriate techniques. resources, and modern
engmeering and 1T tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

PO.6.The engineer and sockety: Apply reasoming informed by the contextual knowledge to assess
socictal, health, safety, legal and cultural issues and the consequent responsibilities relevant o the

professional engincering practice.

PO.7. Eovironment and sustainability:Understand the impact of the professional engineering
solutions m societal and environmental contexts, und demonstrate the knowledge of, and need for
sustainable development

PO.38. Ethics: Apply ethical principles and commit to professionnl ethics and responsibilities and
norms of the engineering practice.

PO.9. Individual and team work: Function effectively as an individua!, and as o member or
leader in diverse teams, and in multidiseiplinary seltings.

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

PO.1L. Projeet management and finance: Demonstrute knowledge and undersian ra'f"'"
engineering and management principles and apply these 10 one's own work, %ﬁ&hﬁ
leader in o team, to manage projects and in multidisciplinary environments: @ﬁ‘q‘ 3

PO.12. Life-long learning: Recognize the need for, and have the pre ﬂﬂ'}ﬁ:\h mﬂubj]ﬂ:.' o
engage in independent and life-long learning 1n the broadest context of wﬂgnqhgﬁal change.
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PROGRAM SPECIFIC OUTCOMES:
PSO 12 Ability 1o design, simulate & analysis of electrical systems using different software tools.,

PSO 2: Will be able to design & build renewable energy system
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Response:

The evatuation of Program Outcomes (POs) and Course Outcomes (CUs) i3 a cntical component
of educational assessment. It helps determine the extent to which students have achieved the
intended leaming owtcomes and provides valuable insights into the effectiveness of the
curricalum and instructional methods, In this response, we will explain how the antamment of POs
and COs s evaluated, along with the use of evidence to support the evaluation process.
Evaluation of POs involves assessing the overall achievement of the desired program-level
outcomes. By evoluating students’ work directly, we can assess the extent to which POs are being
achieved.

For the Attainment of CO's, PO's and PSO's The Swarna Bharathi [nstitute OF Sclence and
Technology has defined and considered CO's for each course which are framed in INTUH
curriculum A correlation is established between CO%s PO's and PSOYs with 3 scale that 15 1o 3
as follows,

|, for Low

2. for Medium

3. for High B

For mapping CO's PO 5. PSO s for all the courses matrices are merged mw Jevel

Top Y
CO-PO-PSO matrics. There are two methods for assessments and ﬂalu-um{g ﬂmal;!mnmmm 3. 5 1B
levels.those are ; ey P AR
1.13irect Assesment TR e

2 Indirect Assesment
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The Avanthi Institute of Engineering and Technology follows direct Assesment for CO,PO
atluinments by considering internal and external Examinations . CO attainment is calculated bases
om the pertormance of the students using variows assessment tools such as C1E and SET

For levels for atainment the Institute has considered upon the Percentage of students in prograim
who have got 60%above in CIE and 40% or E grade in SEE

%e of students score greater than or CO Attainment Level
equal to sel target
60% above Level 3
St-60% Level 2
[
i A-50% Lewvel |

For division of muuks by the University and weightage arrived at the attainment of CO's are
Expluined through the following table

Type of Course | Internal Marks External Tatal Marks Final
‘ CIE{ mid/assingnment) Marks Atuinment
SEE I} Level il
0.2 5{ Internal
Theory 25 75 100 attainment )
0.75(External
altainment)
| 100 0.25(lmtemnl
Laboratory 25 75 attainment)
‘ 0. 75 Extcrnal
atainment)
| seminar 100 s 100 CIE
" Industry ]
oriented - 100 100 SEE
Mini project
{0, 25(Intemal
Major Project 25 75 10 abtainment )
0. T5{External
- nltuinm_:_ntﬂ!l“ .

For direct assessment measures, evidenice includes the quality of students' projects, portfolios, or
performance  assessments. The evidence demonstrates students' ability to mieet the specific
criteria and standards set for each PX). In the case of indirect assessment methods, evidence
includes survey responses, mlerview transeripts. and feedback from siakeholders. '

The evaluation of COs focuses on the assessment of specific leaming outcomes for individual
courses. Like with POs, direct assessment measures are commanly used 1o evaluate COs. These
measures  include exams, quizzes, assignments. presentalions, and laboraiory work. The
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assessments are designed o measure students' understanding and mastery of the spegific learming
outcomes outlined for cach course.

Evidence for the evaluation of COs includes studen work samples, exam scores, and assessment
results. For example, swdents' Mid and assignments exams ore analyzed to determine the extent
1o which they have met the specific leaming outcomes,

The evaluation of POs and COk is crucial For assessing the achievement of intended learning
outcomes in educational programs and courses. Direct assessment measures, such as mid exams
and assignments, provide evidence of student performance and attainment.
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Theory courses:
For cach theorv course, faculty member ¢aléulates the course outcome attmnment using

University Examimnanon and Internal Assessment Test. The amainment level will be caleulated
based on the average performance fevels of both University Examination and Internal Assessment
Test. The evaluation process of Intemal Assessment Tests/ Assignments/Tutorial 15 counted for
25%

and the remaming 75% will be given lor university examination. Based on the level of CO
attainment, the faculty member will decide whether 10 mcrease the competency level or change
the content delivery method, assessment methods 1o improve attainment level for the course..

Assessment Tool  weightage Frequency |
CO Attainment Internal Assessment Tests 25% T_‘I'_I"iﬂ__ill_- i Semester ]
University Examination T8% Once in 0 Semester |

Laboratory Courses:
For laboratory courses, the course outcome will be caleulated based on performance, viva-voce,

record work and mode] practical examination with the weightage ol 25% for Continuous Internal
Assesament and 75 %% weightage for Umiversity Practical Examination. Based on the CO
attainment level, the faculty member will decide whether 10 increase the competency. level or
enhance the practical knowledge of the students in order to improve attninment level for the
laboratory course.

| Assessment Tool weightage Frequeney
CO Attainment  Continnous Internal Assessment 2158% Every Week |
| University Practical Examination 75% Onee in a Semester
Project Work Assessmienl:

For project work, Contimuous Internal Assessment it based oo the performuance in the three
reviews. The Course Attainment is calculated based on the three reviews and project Viva voce.
o  Project review is conducted every month to review the progress ol the project and
the second review will be conducted in the presence of an industry expert.
s Suggestions are given to the students for their continuous update and improvement.
»  Evalustion of each review 138 based on the parameters discussed in teaching learning
PIOCEss.
The faculy member will decide the competency level and attainment leved for project
work considering the aversge performance level of the students

Assessment Tool weightage Frequency

Continuous Assessment Reviews 25% Every Month
. University Assessment Viva-Vace 75% Onee In a Semester
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CO Atainment Caleulation:

The course omcomes for all the courses are calculated in terms of percentage using the formula.

Marks obtained by the students in CUx

0 = x 10
SN Maximum Marks alloted in COx s

Where, x* [1 o N], N=Number of CUs,

Each course outcome 15 calculated For all the studens based on marks obtaned by the students.
COx Actainment in % _

= no. of Students scored more than or equal to 60% of Marks in COx /

no. of Students

Where, x+ |1 1o N], N* Number of Course Outcomes

Orverall CO Attainment:

The Overall Attainment for o course is sum of 25% of Internal Assesment Test Attainment Level
and 753% of University Attainment Level.
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PO/PSO Assessment Tools:

Evaluation of atninment of POs and PSOs is based on direct and indirect assessment
tools. Direct assessment of POs and PS0% 15 based on students’ performance in Continuous
Agsessments and University Examination. Indirect assessment is based on Program Exit Survey,
Alumni Survey and Course Exit Survey ( Theory and Practical).

indirect Assessment:
The following tools are used 10 assess the indirect asséssment of attainment of COs, POs and
PSOs.

“Smo | Tools used for
AzseoorHent
| processes

—— POs, PSOs Indirect Assessment Toals
1 -‘T}rngram Exit ¥
Survey
2 | Alumni Survey {
CO Attainment Indirect Assessment Tool
3 Course Exit v ok + v

"R
“
i,

Course Exit Survey (Theory & Practical):

The course exit survey is process of collecting reviews on each course from the students at the end
of each semester. It helps to improve the overall aspect of the course in future semesters. The
survey covers the overall view about teaching and learning of the respective course. The survey
form reveals the following atnibutes:

*Course Content- Quality of the content provided, incorporation of Outcome Based Education
*C'ourse Delivery- Experience aboul the teaching methodologies, 1CT ools, NPTEL resource
utilization.

*Course Assessment- Methodology of evaluntion, feedbacks on assignments and ttorials
*(eneral suggestions for improvement.

Program Exil Survey:
It is a process of collecting satisfaction survey on the quality of education from the perspective of
gradunting students upon the completion of their program. Program Exit Survey is struétured with
5 likert scale questions. The survey helps in identifying

= Perception on the overall quality of teaching, leaming and mentoring. Opinion abour the

support provided by the programme in projects, modern tools und softwares,

«  Support provided for extra-curricular and co-curmicular activitics

* Exposure to the competitive exams and personality development programmes.

= Insight on imparting skills like entreprencurship and societal re:-wrmhulm lhmugh

WSS, YRC, NGO and Club’s 51.5.*
o Improvement on facilities. ﬁ'iﬁ' .11?.1?"'
PO & PSO Attainment Caleulation of PES:

Question Level Calculation: tt,‘('.'_'.‘l.I":‘""“:-‘

Qix) in % F’“EW
no. of Students provided more than or equal to 3 Marks i ! no. of Students X100
Where, 8= |1 1o 25], Q[x]=xth Questions in Program Exit Survey
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Question Level Attainment:
Program Exit Survey 3 80% af the Students provided more than
(PES) Question Level orequal 1o 3 Marks in Survey Question
Attainment . 709 of the Students provided more than or
equal to 3 Marks In Survey Question
1 60% of the Students provided more than or
I equal to 3 Marks in Survey Question

POm Attainment of PES = Y x (x)imment mapped with POm

x
Where, m= | | to0 M), M= Number of Program Ouicomes
w=Number of Questions mapped with POm

PS0Om Attainment of PES = ¥Yx PO[x)Attdinment mapped with P50m

X
Where, m= [| to M], M~ Number of Program Specific Cutcomes,
x=Number of POs mapped with PSOm

process for Indirect PO attainment.

- e e

Process
On completion of program, 3
feedback is obtained from each
student about the enfire
Program experience.
During the alimnd meeét,

| graduation day the alumni

- survey are collected from the
graduates based on the various
parameters,

| PO Attainment =
' ¢ Propram Exit Survey

Il irect

Alumn| Survey
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CourseName: ELECTRICAL AND HYBRID VEHICLES  Year of Study: V-1

Upon Completion of the course student will be able 1o:

Course Outcomes
| ca demonstrate the I:Ihlfll.}‘ to Understand the models to describe | h}- brid
vehicles and their performance
CO2 | Apply Toad compensation techniques to control reactive power
CO3 | Understand the application of per unit quantities,
CoW | Different types of motors used in electric and hybrid electnc vehicles
Cos | Different tvpes of energy storage systems

Perform the CO mapping with PO and PSO

CO-PO Mapping
Co | P | M2 PO3 ] POY | PO | PO6 | POT | PON | POY | POID | POLL | POIZ [ PSOT | PSO2
i) a ! | X i Zz
] 3 N F | 1 2 B 1 1 1
'y 2 X k| E] 3 | 2
_ (e i _3- __—1 o 3 S
P 313 3 1
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Dept of EEE, Repulation:R18 , Subjecti ELECTRICAL AND HYBRID VEHICLES Year & Sem; 1v-1

Faculty: M.Ragini Assistant Professor, Dept. ol EEE

Owverall Attainment
Particulars
(] iz ik Cid s
tnternal Atnintment Level (TNT) 1 i 2 3 {
External Attnintment Level (EXT) i i 3 3 i
TOTAL = INT * 0.25+ EXT * .75 3 3 75 3 1
Target Level is 2.2{75%)

Target =2.2

Observition: All COs are attained.

e L
ol 1,,\';'\5:"? e i-ﬁ."-ﬁ'fm
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Dept of EEE, Regulation: 18,

Subject: ELECTRICAL AND HYBRID VEHICLES Year & Sem: IV-1

Faculiy: k. Chandra Shekar Assistunt Professor, Dept. of EEE

The Mapping of CO and PO on 3 point sealefhigh-3, Medium-2,Low-1] is:
€O Atalnment | piy y | po-2 |PO-3| PO-4| PO-5| FO-6| PO-7| PO4 | PO | PO-10 PO-11] PO-12| PSO-1| PSO-2
CO-| 3 2 | & [l 2 ¥ | 2 | @
Ci-1 3 2 2 1 2 2 | 3
-2 LI5 3 z i 2 1 2 F
-4 L) v 2 3 L ‘4 F ]
O . % R = | 2
POTSO Welghtge ol wlwlazlo|lo|o]|] o] oo ]|o]i]w]i
POTS) U st el | 205 | 208: (205|385 ¢ | 0| 0| 9| O o | o |3ss| 205 | 295
POFSE Antainment Level a 3 a 3 - - - - - 1.2 3 3 3
{
Faculty : R —:,"'f“r HOD
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The assessment of course outcome is done based on examinations conducted:
= Mid exam
s Laboratory exam
s Projecis
e Liniversity examinations
The course outcome for all theory courses is aszessed based on target criterion set

Stepl: AIET collected the exam marks from Exam branch.
Internal - sample form andUniversity Exam ~ Sample form
are shown after the procedure,

Step 2: One Sample excel sheet was developed internally for assessments.

Step 3: Copied the exam results to the developed excel sheet & calculated nssessment

from 1™ internal exam; 2™ internal exam and university, From assessment - average

Mark, % average mark and CO attainments.
The assessment of course outcome 1% done based on examinations conducied

Mid Exam

Laboratory Exam
Projects

University Examinations

The Course outcome Tor all theory courses is assessed based on target criterion set
The Weightages are given for Internal Exammations & University Examinations. Theoverall
attainment of the course outcome is calculated by obtainmg weighted average,

Projects Work & Laboratory courses of assessed through Rubrics. Performance indicators are
deseribed m Rubrics to assess the course outcomes,

Step 4: After filling in the details in the last step (P and P/N}, assign the attainment level
(3/2/1 according to (P/N] values) based on Direct Assessment 1, Direct Assessment Z, and
Indirect Assessment

oL :

Attainment level (3 if more than B0% of students achieved the Mﬂfﬁ\?ﬂ!ﬁ }'H

for=60%) AL

.mu * ;f :

Direct assessment |- refers (o evalustion through internpl W¥SEsapiaté’ Which mn_mrl:. include

Continuous Internal  Assessmenits (CIAVCIA2Y in terms off nal Assessment Tests. Lab
Assignments, Home Assignments, Class/ Assignment Tests, Presentations, quizzes, ete,
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Direct assessment 20 refers to evaluntion through End Semester Examination (ESE) Indirect
assessment: refers (o the exit feedback survey taken by studens/fecultyiemplovers, The exit
feedback survey must be taken up before the end of the semester. The exit survey may be based
on & marking scheme (1-3) for each CO,

Samplel: Course Outcome exit survey for students

LOW(1)  MODERATER) | HIGH) |

| Course Outcome o s | s
CO1 | demonstrate the ability o Understand the models 10 . -2 3
describe hybrid vehicles and their performunce . S - I |
| " COZ | [Deseribe the operation of hybrid vehicle.. = | - 3
COZ |Analyze the charcteristics and performance of hvbrid | - 2 T3
ehicles and different types of motors. o o o B
CO4 [Fvaluste the torque developed and performance of de - 2 -
[0S,
COF [Analyze the speed control /testing methods of de - 3
motors in hybrid vehicles [ |

Sample 2: Course Contents exit survey for students

LOVw( 1) MODERATE) HIGH)

Questions |
Quality of the Course Content B = | - ' 3
IRelevance of the textbook to this course i - i - ' 3

(-]
i

Were the lectures clearwell organzed and presented at a -
reasonihle pace”

Did the lectuzes stimulate you intellectualiv? - 2 3

Ar =a e — — — — et —
re the assignment/lab expeninent procedures clearly s {.15- 3

explained! ﬁ!- E;b'

ik = — = — = — — @C. .:C‘.Q& = —
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Sampled: Faculty/Employer Survey

Questions LOW(L | MODERATE2Y HIGHS)

Satisfaction with the ealiber of the graduates - | . ! T
“ourses are relevant to the erganization’s vision mnd ' = = 3"
mission = - Ml —

atisloction with the speed at which course conlent is being - 2 -

ted to meet changing industrial neods

Reclevant subject or discipline knowledge . 2 .
Quality of cmployability skills and attribites? . b 3
The satisfaction (hat graduates are leamning the right skills i

|

I i

*Further sieps 1o follow for the caleulation of Course Outcome attaimment (COA ) level: Please
refer to the first column in the table (in orange) for comventions used (A, B, C, D, and E) for each
parameter to caleulite COA,

A: Assipn the utuinm_:nl level (3 for=B0%2 for >70%/1 for=60%) for Direct Assessment 1,
Dhirect Assessment 2, and Indirect Asscssment.

B: Anainment based on internal assessment (CLA) = Average of [ClA1{a) and ClA2(b)] C:
Direct CO Attainment Level {DA) =25% CIA + 75% End-Term (¢)

13: Indirect CO Attainment Level {TA)
E: Finally, Course Outcome Attainment (COA) level = B0% of DA and 20% of 1A
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l CO Attninment Calculations
5l
Ditteet Indirect Assessment
Asspssment 2 Shidenby/Allunmi/Employer
PrircctAssesmment | (CLA) (ESE)
bl CIAl ClA2 ESE Course Exit Survey
Number of students who have scored
more than target (P) 46 36 22
Percentage of students who have
achieved the trget =(P/N)*100 5.2 0.5 100
: .
Artainment Level )
(3 for>80%, 2 for>T0%, | for=6i%) i Ioods 3
B Avtainment bused on internal assessment(CLA) A = 3
ﬂ Direct OO0 Altainmeat Level i PAFEISSUIA=TS % End-TermiCl; PBA = 234§ =), 25%3+0.75*3
D fndirect CO Attainment LevelIA) (based an Exit Survey(d)) n = 3
. B0 %ol DA = I.B
& WA = 06
B CO Attainment Level (COA) =80% DA+ 20%1A; oA = 24

step:6 Bascd on the Course Objectives Attainment (COA) value as caloulated a1 the end of step 5,
perform the POPSO Atainment Caleulntions as shown below

POPSOAtminment=COAXM3(RefertoStepSforCOA value)

=2.4%2.2/3
(& 4] PO1 | POZ | PO3 | PO4 | TOS | POS | POT | POS | PO9
COAY
GEpM_ [ 275 3 X7 2% 2
lm 195 192 | 291 | 291 | 3.00

PRINCIPAL
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