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2. Process of Defining COs:

The COs are framed by the course owner by referring to the syllabus and considering the
guidelines for the CO formation so that the CO should include Action Verbs, Learning
Statements and/or Criteria or Condition and with consideration of appropriate Bloom’s
Levels. Table below gives the skill expected to be demonstrated by the student at various
blooms levels and the applicable action verbs at these levels as per revised bloom’s

taxonomy.

BLOOM'S TAXONOMY
(REVISED)

Creating
Evaluating

Analyzing

Understanding
Remembering

Fig. 1 Revised Blooms Taxonomy [2]

Skill Demonstrated Action Verbs for tests
1. Remember e Ability to recall of information like List,  define,  tell,
facts, conventions, definitions, jargon, | describe, recite, recall,
technical terms, classifications, identify, show, label,
categories, and criteria tabulate, quote, name,
e Ability to recall methodology and who, when, where

procedures, abstractions, principles,
and theories in the field

e Knowledge of dates, events, places
e Mastery of subject matter
2. e Understanding information Describe, explain,
e Grasp meaning paraphrase, restate,
e e Translate knowledge into new context | Associate, contrast,
o Interpret facts, compare, contrast summarize,  differentiate
e Order, group, infer causes interpret, discuss
e Predict consequences
3. Apply e Use information Calculate,_ predict, apply,
e Use methods, concepts, laws, theories | solve, illustrate,  use,
in new situations demonstrate, determine,
e Solve problems using required skills model, experiment, show,
or knowledge examine, modify

e Demonstrating correct usage of a
method or procedure

School of Engineering & Technology, AIKTC New Panvel
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The course owners have been trained through series of workshops on OBE and NBA and

also the Learning material available on internet is provided to them through website. All the
courses of a given curriculum are divided into various course domains and a course domain
coordinator is made for all the identified domains. There are members in a particular course
domain committee based on the qualification, experience and subject preferences. Once the
COs are made ready by the course owner, they are brainstormed in the Course Domain
Committee (CDC) meetings. After approval of the CO in the course domain committee for

a particular course the CO-PO mapping of the same course is discussed in the CDC.
Examples of a few COs with and without action verb, Learning statements and

CO1: Express the process of measurement and design Go and No Go gauges for different
types of fits for part of an assembly as per the applicable standards. (L2)

Course: Mechanical Measurements and Control
Action Verb: Express the process of measurement

Learning Statement: design Go and No Go gauges for different types of fits for part of an
assembly

[ el O e & OB IS AISE O RO o
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Criteria/Condition: as per the applicable standards.

3. Process of CO-PO Mapping based on Competency and Performance Indicators using
AICTE examination reforms policy:
The CO-PO mapping is done based on the AICTE examination reforms policy guidelines

which emphasizes on competencies and performance indicators.
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Outcomes 10 be Attained Indicators | 4=  Assessment
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Fig. 2 The competency and Performance Indicator based Frame work [2]

For every CO, the course owner would map it to a PO based on the Competencies and
Performance indicators that he has identified most relevant to his CO. If any of the
competencies mentioned in a particular PO are mapped with the CO then the course owner
would consider the CO-PO mapping. In this way all the COs would be screened for the
appropriate competencies and performance indicators and the mapping would be
completed.

Example of the CO-PO mapping Process

CO1: Express the process of measurement and design Go and No Go gauges for different

types of fits for part of an assembly as per the applicable standards. (L2)

P\(}POZ PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 PSO3

v/
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Competencies and Pl mapped with this CO

PO1

1.3.1 Apply fundamental engineering concepts to solve engineering problems

1.4.1 Apply Mechanical engineering concepts to solve engineering problems.

Justification: The student has to know the measurement process for which he is required to
possess fundamental Engineering concepts related to measurement also a clear understanding of
the assembly process, system of tolerance is a must for the student.

PO3

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

Justification: The students are supposed to design the gauges following BIS standards so they
should know about the terminologies and codes mentioned in the standard for gauge design.

In this way the mapping of a particular CO with POs would be done based on the competency
and performance indicator frame work. This task would be undertaken by the respective
course owners. The course owners would then determine the strength of CO-PO mapping
based on the weightages of a CO in the curriculum as discussed below.

4. Process of Strength of CO-PO mapping using topic weightage in the curriculum:

Once the mapping of a CO with a particular PO has been identified, the course owner has to
determine the strength of mapping between a CO and respective PO. This process involves a
few steps to determine the strength of mapping between CO and PO which are explained as
follows.

Step I: Identify the mapping between COs of a course with the POs/PSOs.

Step I1: Prepare the CO-wise table given below based on the mapping

Course No. of hours as per
Outcome Course Outcome syllabus Mapped PO/PSO
\[e}
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Step I11: Prepare the PO-wise table as given below based on the mapping
Mapped Total number of Percentage of \YETe]o]gls]

Mapped CO i )
PO/PSO sessions Mapping strength

Step 1V: Assign the mapping strength based on the rubric given below
Percentage of Mapping Mapping strength

For Practical courses, the number of practical, that addresses a particular CO should be an

additional column in step Il of the above procedure and it can be compared with the total

number of practical. Accordingly the same process can be followed from step 111 onwards.

Course No. of hours as
Outcome Course Outcome Experiment per syllabus Mapped PO/PSO
No. \[o}
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The flow chart below shows the process.

Identify mapping between CO to PO for the course

&

List the COs that are mapped to a particular PO

=

Calculate the number of hours contributed to a
PO (through all COs) as per the teaching

-

Calculate the percentage time addressed for a specific
PO (throuah all mapped COs) based on above data

Vv

Percentage
time addressed

25% - 39% 5% - 24% »

3 2 1 Not addressed

Fig. 3 Method for defining strength of mapping between CO-PO/PSO [4]
The mapping strength can directly be calculated from the sheet by putting “Y” for the

mapped POs for a given CO and entering the number of hours allotted in the curriculum for
a CO as shown in the below table.

Hours Req for

COs COs PO1 PO2|PO3 PO4 PO5|PO6 PO7 PO8 PO9|PO10|PO11 PO12|PSO1 PSO2|PSO3

Co1 8 Y |Y Y
CO2 8 Y Y
CO3 6 Y Y Y
CO4 6 Y|Y|Y
CO5 6 Y
CO6 6 Y|Y Y
Total
hours 40
2212018 (1411410 (0| 0| 0| 6 0 6 0 0 0
Mapping Strength | 3 |3 |3 |2 | 2

School of Engineering & Technology, AIKTC New Panvel
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The final Mapping sheet which can be directly copied in the CAGS sheet is as shown below

ﬁg Stage(rilent PO01 PO02|PO03 PO04 PO05 PO06 PO07 PO08 PO09 PO10 PO11 PO12 PSO1 PSO2 PSO3
Co1 3 3 2

COo2 3 2

CO3 3 3 1

CO4 3 3| 2

CO5 1

CO6 3 3 2

5. CO Attainment Process using Course Attainment Google Sheet (CAGS)

The CO attainment process has two types of assessments, one is direct assessment and the
other is indirect assessment. Also there are two heads of evaluation, one is continuous

internal evaluation (CIA) and the other is Term End Examination (TEE).

Direct Assessment:

Evaluation Methods Process

| senaon of Engineering & Teennotony, AIKTC new ranver XTI
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Attainment Levels:

1 * 25% of Students > Target % Marks

»

_ » 33% of Students > Target % Marks
— + 50% of Students > Target % Marks

Fig. 4 The Attainment levels [7]

Indirect Assessment:

Evaluation Methods Process

Continuous Internal Assessment (CIA) and Term End Examination (TEE):

Every Theory Course or Laboratory Practical Course or Project Work makes use of both these
methods of CIA and University Exams, the details of these are as given below

Theory courses:

For each theory course, course owner calculates the attainment of course outcomes
using Term End Examination (TEE) and Continuous Internal Assessment (CIA). The

attainment level will be calculated based on the average performance levels of both Term End
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Examination (TEE) and Internal Assessment Test. The evaluation process of Internal
Assessment Tests/Assignments/Tutorials/Group Discussion is counted for 20% and the
remaining 80% weightage is given to Term End Examination (TEE). Based on the level of

CO attainment, the faculty member will decide whether to increase the competency level or

change the content delivery method, assessment methods to improve attainment level for the

course.
Assessment Tool Weightage Frequency
coO Internal Assessment Tests 20% Twice in a Semester
Attainment Term End Examination (TEE) 80% Once in a Semester
Laboratory Courses:

For laboratory courses, the course outcome will be calculated based on Practical
Exam, Oral Exam, and Term Work with the weightage of 50% for Continuous Internal
Assessment (Term Work) and 50 % weightage for University Practical/ Oral Examination (In
most of the cases). However this weightage may change depending on the examination
scheme of that course. Based on the CO attainment level, the faculty member will decide
whether to increase the competency level or enhance the practical knowledge of the students

through more rigorous conduct of practical in order to improve attainment level for the

laboratory course.

Assessment Tool Weightage | Frequency
co Continuous Internal Assessment 50% Every Week
Attainment | ynjversity Practical Examination 50% Once in a Semester

Project Work Assessment:

For project work, Continuous Internal Assessment is based on the performance throughout the
semester and through presentations carried out at different stages of the project. Both of these
are maintained on a regular basis in the form of a project diary by the respective project guide.
The faculty member will decide the competency level and attainment level for project work

considering the average performance level of the students.

Assessment Tool Weightage Frequency
Continuous Assessment | Reviews *50% Every Month
University Assessment | Viva-Voce *50% Once in a Semester

*May change as per the Examination scheme of a program

The entire process of CO attainment through CAGS is explained through the flow chart below.

School of Engineering & Technology, AIKTC New Panvel Page 11
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~ Continuous Assessment |__Direct | | Indirect |
. . -
* Internal « Course Exit
4 4 - Assessment Survey
Theory Laboratory Project * Test « Expert session
Course Course Work » Assignments « Workshop
| ! 1 - Tutorials - Field Visit
Tools Tools Tools * University e Industrial Visit
Internal Performance Continuous Exam
Assessment Oral exam Internal
Test Record Evaluation
" Stage wise - .
A
Tz:uogrri\aml:ms Presentations - UﬂlV?rSIFy e
1 A Examination 1
‘l S 4 v Evaluation of CO using the
Evaluation of CO using the performance in performance in University
continuous Assessment Exam

| |

Calculation of Overall CO attainment

Increasing the
level of
competency &
[€E—"lievel of attainment
for next academic
year

Attained?

Taking appropriate measures in content
delivery and assessment methods

Discussion in Domain committee, PAC and
approvall in DAB

Implementation of the necessary changes in
the next academic year

Figure 5 Process for CO Attainment [6]
CO attainment calculations:
Once the data of evaluation of the students is available then the CO attainment is carried out

as per the below mentioned method.

Target setting: Based on the results of the last three years for the same course, the average
marks of the students are calculated for all the examination occasions such as CIA and Term
End Examination (TEE)s. In order to normalize the average marks, the percentage of average
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marks obtained by the students of a particular course for a particular assessment occasion are

calculated. The average of this value for the last three years is kept as the target level of that

course. The attainment levels are set at 1/4, 1/3 and 1/2 as level 1, 2 and 3 respectively that is

25%, 33% and 50% respectively. Fig. below gives an idea of the target setting.

Department of Mechanical Engineering

Target Level Settings for COs

Name

Zakir Sajid Ansari

Class & Sem:

Curriculum|2022-26 Academic year: [2023-24
Course Name|Materials & Metallurgy Course Code: [MEC304
Course Owner SE ME I/SEM

Calculation Base

Academic year

Average % of Marks

Average % of marks (last 3
years)

2022-23 46.43 37.86
2021-22 54.68 69.13 57 61
2020-21 70.3 76.25
Attainment Goal For CIA
Level % of the Students % of Marks
3 50
2 More than or equal to 33 Scores 57
1 25
Attainment Goal For TEE
Level % of the Students % of Marks
3 50
2 More than or equal to 33 scores 61
1 25

Number of students above Target: Once the target is set and the attainment levels are

decided, the next process is to estimate the number of students for respective COs and for

respective assessment occasions who are above the target value. The figure below gives the

CO attainment values of Term Work for a Practical Laboratory Course. Here “1” appears if

a student’s % marks for a respective CO in term work is above the target value and “0” if

the % marks for that CO is below the target value calculated from the last three years data

of student’s average percentage marks for the same course.

School of Engineering & Technology, AIKTC New Panvel Page 13
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Example: Table below gives the target value for the course Practical laboratory course.

Department of Mechanical Engineering \

Target Level Settings for COs
Curriculum|2022-26 Academic year:|2023-24
Course Name|Material Testing Lab Course Code: [MEL301
Course Owner Zakir Sajid Ansari Class & Sem:|SE ME 1/Sem IlI
Name
Calculation Base
Average % of marks (last 3
Academic year Average % of Marks years)
CIA TEE CIA TEE |
2022-23 79.5 80.57
2021-22 76.39 65.2 76 71
2020-21 73.54 68.65
Attainment Goal For CIA
% of the
Level Students % of Marks
3 50
> More tha}[r(lJ or equal 33 scores 76
1 25
Attainment Goal For TEE
% of the
Level Students % of Marks
3 50
> More thatr; or equal 33 scores 71
1 25

Table below gives the marks scored by the students in Term End Exam in that Laboratory
course.

Department of Mechanical Engineering

Academic Year [2023-24 Curriculum 2022-26
Course Name |Material Testing Lab Class / Sem SE ME I/Sem Il
Name of Course Zakir Sajid Ansari Course Code MEL301
Owner

Term End Examination Marks

School of Engineering & Technology, AIKTC New Panvel Page 14
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S Total
N:).. Roll No Name Marks
25
1 |22MEO5 |FAHIM ISMAIL ASHFAK 15
2 |22MEO6 |GADKARI MOHAMMED AATIB MUSHTAQUE 16
3 |22MEQ7 |KAZI MOHD QAMAR AZEEMUL HAQ 21
4 [22ME08 |KHAN HAFEEZ ABDUL MUNAF 23
5 |[22ME09 |KHAN MOHD ANAS IMTIYAZ KHAN 19
6 |22ME10 |KHAN MOHD KAIF ABDUL KALEEM 18
7 |22ME11 |KHAN ZAID MOINUDDIN 17
8 |22ME12 |MAKANDAR SOHAIL ADAM 15
9 |22ME13 |MALIK AHMED RAZA MOHD VAIS 16
10 |22ME14 |MD SHAHANWAZ 17
11 [22ME15 |MEKRANI MOHAMMED YASIN ISHTIYAQ 20
12 |22ME16 |MOHAMMAD ARIZ 23
13 |22ME17 |PAGARKAR ZAYAAN SHABBIR 22
14 |22ME18 |SALEMANI FAIZ FAZAL 21
15 |22ME19 |SAWANT MOHAMMED SAAD AIJAZ 18
16 |22ME20 |SHAIKH ABDUL MANNAN NOAMAN 17
% of
17 |22ME21 |SHAIKH ATIF ISRAR 16 |marks |Target
18 [22ME22 |SHAIKH REHAN RIYAZ 15 60 71
19 [22ME23 |SHAIKH SAHIL AMIN MOMEN 18 72 71
20 |22ME24 |SHAIKHMANSOORI MEHTAB ALAM RIYASAT ALI| 17
21 |22ME25 |SYED HAMMADUR RAHMAN 18

Referring to these let us take the example of the TEE of the practical course for
understanding.

The target for the term end exam is 71%. The students 22ME22 and 22ME23 have scored
marks of 15 and 18 respectively. The total marks for the term end exam are 25 which mean
that 22ME22 has scored 60% while 22ME23 has scored 72%. That’s why for 22ME22 “0”
is reflected in the TEE part of CO attainment sheet while for 22ME23 “1” is reflected as his

% marks of TEE are more than the target value.

School of Engineering & Technology, AIKTC New Panvel Page 15
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Department of Mechanical Engineering

Academic Year 2023-24 Curriculum: [2022-26
Course Name Matgrlal Class/ Sem : |SE ME I/Sem Il
Testing Lab
Name of Course Owner Zakir .Sa”d Course Code : |MEL301
Ansari
CO-Attainment
Term work (CIA) TEE
) Max
Sr. TW Mappgd COs Attainment Marks
No. Roll No Name Marks (Obtained vs Attempted) -
25 |co1|coz|cos|coa|cos|cos|ALL
COs
1 |22MEOQ05 |FAHIM ISMAIL ASHFAK 0 0 0 0 0 0 0
GADKARI MOHAMMED 0
2 |22MEO06 |AATIB MUSHTAQUE 22 1 1 1 1 1 1
KAZI MOHD QAMAR 1
3 |22MEO07 |[AZEEMUL HAQ 20 | 1|1 |1]1]|1]1
KHAN HAFEEZ ABDUL 1
4 |22MEOQ08 [MUNAF 19 0 1 1 1 0 1
KHAN MOHD ANAS IMTIYAZ 1
5 |22MEQ9 [KHAN 22 1 1 1 1 1 1
KHAN MOHD KAIF ABDUL 1
22ME10 |KALEEM 0 0 0 0 0 0
22ME11 |KHAN ZAID MOINUDDIN 21 0
22ME12 IMAKANDAR SOHAIL ADAM 14 0 0 0 0 0 0 0
MALIK AHMED RAZA MOHD 0
9 |22ME13 |VAIS 23
10 |22ME14 |MD SHAHANWAZ oj]ojo|jo|o0o]O0]| O
MEKRANI MOHAMMED 0
11 |22ME15 |YASIN ISHTIYAQ 23 1 1 1 1
12 |22ME16 |MOHAMMAD ARIZ 0 0 0 0 0 0 1
PAGARKAR ZAYAAN 1
13 |22ME17 |SHABBIR
14 |22ME18 |SALEMANI FAIZ FAZAL 0 0 0 0 0 0 1
SAWANT MOHAMMED SAAD 1
15 |22ME19 |AIJAZ 0 0 0 0 0 0
SHAIKH ABDUL MANNAN 0
16 |22ME20 [INOAMAN 23 1 1 1 1
17 |22ME21 |SHAIKH ATIF ISRAR 0 0 0 0 0 0
18 |22ME22 |SHAIKH REHAN RIYAZ 20
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19 [22ME23 |SHAIKH SAHIL AMIN MOMEN | 20 1 1 1 1 0 1 1

SHAIKHMANSOORI MEHTAB
20 |22ME24 |ALAM RIYASAT ALI 16 0 0 0 0 0 0

21 |22ME25 [SYED HAMMADUR RAHMAN 0 0 0 0 0 0 1
Calculating No. of “1”’s for a CO for a given occasion like TEE gives us the value of No. of

students above the target. From this data we can estimate the attainment level of a CO for a
particular occasion.

The formula below calculates CO attainment for course outcome number “i” for assessment

(134523

occasion “j

€629

Formula for £Oattainment for course outcome number “i” for assessment occasion “j

Number of students for COij above target

% of students above target for COij = Total number of students

In Fig. 6, the target value based on the average marks of students for the last three years is
72.51. There are 56 students above this target value out of 63 students which gives the
percentage of students as 89. As per the Target settings attainment level above 50% has a

value of 3 so for CO1 the attainment level is 3.

Fig. 6 CO attainments [8]
Considering the weightages defined for direct, indirect, CIA, TEE etc. the calculations for

overall CO attainment through a particular course are shown below.
In case where there are multiple marks for a particular CO then the estimation of CO
attainment of such CO would involve summation of marks scored by a student in that CO

against the total marks allotted to that CO.

The weightages for internal assessments, external assessments, direct attainment and indirect

attainments are as defined below

W1 = Weightage for internal assessment W2 = Weightage for external assessment

W3 = Weightage for course exit survey W4 = Weightage for Expert
session/workshop/training/seminar

W5 = Weightage for direct attainment W6 = Weightage for Indirect attainment
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Formula for COi attainment:

Where C is Course Outcome number

Direct : :

Attainment Indirect Attainment
CoO — -

cia | Teg | Training/Workshop/ | Course Exit

Seminar Survey

Co1 2 3 1.97
CO2 3 3 1.86 2.77
CO3 2 3 1.88 2.38
co 2 3 1.97 2.39
CO5 2 3 1.86 2.37
CO6 2 3 1.88 2.38

weightage

As an example referring to the above table, for CO1, W1=0.5, W2=0.5, W3=1, W4=0,
W5=0.8 and W6=0.2

The overall CO1 attainment would be 0.8[0.5*2+0.5*3] + 0.2[1*1.97+0] = 2.394

Similarly the CO attainments of the other COs can be calculated. These COs can be
compared with the target CO to see if the respective CO is attained or not. The overall CO
attainment of the said course can also be calculated considering the average value of the

attainments of a respective assessment occasion and its weight.

W1 = Weightage for internal assessment W2 = Weightage for external assessment
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W3 = Weightage for course exit survey W4 = Weightage for Expert
session/workshop/training/seminar

W5 = Weightage for direct attainment W6 = Weightage for Indirect attainment
Formula for Overall CO attainment:

Referring to the table above, the overall CO attainment would be based on the average of CO

attainments of all the COs for a particular assessment occasion. The formula for overall CO

attainment is as follows

0.8[0.5%2.17+0.5*3] + 0.2[1*1.9+0*0] =2.452

6. PO attainment process using CAGS
PO Target Setting: The process of PO attainment starts with PO target setting. We have
considered the target for the batch 2017-21 as 1.8 which is 60% of 3 (maximum possible
attainment). For every next batch the target is increased by 2% up to the time the first batch

gets passed out so progressively the targets would be as given in the below table

The 2017-21 batch will pass out in the academic year 2021-22, in the same academic year
batch 2021-25 would enter. The target for batch 2021-25 would be taken from the target
attainment and actual attainment of batch 2017-21. The maximum of the two values would

be considered as the target for the 2021-25 batch. Table below gives an idea of the process.

Actual Attainment/Target

'i*;f AY | AY | AY | AY | AY | AY | AY
ol as |19 | 20- | 210 | 2 | 23 | 24

19 20 21 22 23 24 25

2017-21 1.8 for all POs
2018-22 1.86 for all PO
2019-23 1.92 for all PO
2020-24 1.98 for all PO

1.8 NA | NA X
NA
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Max
(1 8,X)

Max
(1 8,X)

Max
(l 8,X)

2021-25

(1.8,x)

2022-26

(1 86.y)

2023-27
(1.92 z)

LEGENDS USED IN THE ABOVE TABLE FOR VARIOUS BATCHES

2017-21 bhatch

2021-25 batch

2018-22 hatch

2022-26 batch

2019-23 hatch

2023-27 batch

2020-24 hatch

2024-28 batch

[ PO/PSO Attainmennt ]

I___’[ Direct | | Indirect I(-—l
Calculation of PO/PSO

Calculation of PO/PSO
attalnment (Direct) attainment (Indirect)

Formulation of | | caleutation of | Collection of Program Exit Survey i

CO-PO/PSO CO-PO/PSO responses
mapping for all attainment for
courses all courses
S 2 4
> Calculation of Overall CO-PO/PSO
> attainment
Considering
the

attainment
value as
target for next
batch

Attained?

Keeping the same target and taking
appropriate actions.

Discussions in PAC and DAB and decisions on
further action plan

v

| Implementation of the decisions J

Fig.7 Process for PO/PSO Attainment [6]
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The entire process of PO/PSO attainment is demonstrated in the above flow chart. There are
direct and indirect methods of PO/PSO attainment. 80% weightage is given to direct methods
of PO and PSO attainment while 20% is given to the indirect methods of PO attainment.
PO/PSO Assessment Tools:

Evaluation of attainment of POs and PSOs is based on direct and indirect assessment tools.
Direct assessment of POs and PSOs is based on students’ performance in Continuous
Assessments and Term End Examination (TEE). Indirect assessment is based on Program
ExitSurvey, PO/PSO attainment through any activity directly addressing to that PO/PSO
and PO/PSO attainment based on the project evaluator’s feedback.

Direct Assessment:

Using Program Outcomes prescribed by NBA, the faculty member evaluates the Program
Outcomes and Program Specific Outcomes through Internal Assessment Tests, Assignments /
Tutorial and Group Discussion, Term End Exam etc. Each course would give its PO/PSO
attainment value based on the CO-PO/PSO mapping of that course.

The following table shows the tools and process for direct PO attainment.

PO
Attainment

Process
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Course level PO & PSO Attainment Calculation:
The PO & PSO attainment for the course is calculated based on the CO attainment value of

the mapped CO to that particular PO/PSO and its strength of mapping. It is explained with the
help of an example.
Table Below gives the mapping between various COs of a course to its respective PO/PSO

and its mapping strength

Department of Mechanical Engineering

Academic Year :|2023-24 Curriculum 2022-26
Course Name :|Material Testing Lab Class / Sem SE ME I/Sem 111
Name of Course Owner :|Zakir Sajid Ansari Course Code MEL301
PO-Attainment
COs Course outcome PO |PO|PO| PO [PO|PO|PO|PO| PO |PO|PO|PO|PSO|PSO|PSO
No. 01|02|03|04 |05(06|07(08|09 [10|11|12| 01 | 02 | 03

Demonstrate the steps for
metallographic sample
preparation of hardened,
CO annealed, normalized and
01 tempered work pieces and
study their microstructure
using optical metallurgical
microscope (L1,L2)

Identify effects of heat
treatment on microstructure of
(6{0)] i
02 medium carbon steel and 2 1
hardenability of steel using
Jominy end Quench test.

Perform Fatigue test at a
co given load and locate the

number of cycles to failure at | 2 1
03 that load using rotating
bending fatigue tester.

coO Perform Tension test to
04 Analyze the stress - strain 2 2 1 1
behaviour of materials
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coO Measure Torsional Strength,
Hardness, and Impact strength | 2 2 1 1
05 of the material

Analyze a given system under

coO torsion, bending and any other

type of loading using 2 2

06 approprate tools and
techniques

The CO attainment value for the same course is as given below

Direct Attainment
CO
CIA TEE

co1 2 3
C02 3 3
Cco3 2 3
CO4 2 3
CO5 2 3
CO6 2 3

In general the Direct PO/PSO attainment through mapped COs is given by the below formula

Where “i”” is the CO number and Si is the strength of mapping between a particular PO/PSO
and COi.

Examplel:

PO1 is mapped to all the COs of the course with different mapping strengths. The attainment
of PO1 through all the mapped COs would be

(S1*CO1+ S2*CO2+ S3*CO3+ S4*CO4+ S5*CO5+ S6*CO6)/(S1+S2+S3+S54+S5+56)
(2%2.39+2%2.77+2*2.38+2*2.39+2*2.37+2*2.38)/(2+2+2+2+2+2)
2.45
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Similarly the PO/PSO attainment for all the other mapped POs/PSO can be calculated.
Indirect Assessment:

The following tools are used to assess the indirect assessment of attainment of POs and PSOs.
The assessment tools listed in table below are used for both PO and PSO attainment

calculation.

Sr. Tools used for Weightage Description
(\[o} Assessment processes

Program Exit Survey:

It is a process of collecting satisfaction survey on the quality of education from the
perspective of graduating students upon the completion of their program. Program Exit
Survey is structured on a scale of 3 and the average response is directly considered for the
calculation of indirect PO/PSO attainment. An internal weightage of 40% is considered for
this indirect PO/PSO attainment.

Add on activity directly addressing to a PO/PSO:

In case of any activity which is planned directly addressing a PO and without the plan of any
formal evaluation through examination, then such activities are added to indirect PO
attainment. An internal weightage of 40% is given to such kind of activities while the overall
weightage to the indirect PO attainment is 20%.

Project External Examiners Feedback on PO/PSO attainment:

During the final project presentation of the students, feedback on PO/PSO attainment is taken
form the external examiner in the specified format. The average PO wise feedback of all the
students would be considered for the purpose of PO/PSO indirect attainment. An internal
weightage of 20% is given to this.

Final PO/PSO attainment:
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The final PO/PSO attainment has two elements one is Direct PO/PSO attainment with a
weightage of 80% and the other Indirect PO/PSO attainment with a weightage of 20%.
Fig. below gives the PO/PSO attainment through direct methods.

PO1 PO2 PO3 PO4 POS PO6E PO7 POB8 POS PO10 PO11 PO12 PSO1 PSO2
1 33 Al
A (FP) 24 258
$12017-21 TH CE-C303 SOM (SM) 257 257 263 2 252
51 2017-21 TH CE-C304 EG (7)) 14 238 13 iy 154 1m 241
S12017-21 TH CE.C305 FM.1 (FN) 121 1114 111
S1 2017-21 PR CE-C302 SUR-1 (FP) 25 26 2564 283 283 I8 15
612017.21 FR C

ey

[$1 2017-21 TH CE-C402 SURVEY-Il {TP). {2 [ 222 757 | 22 | za1 T | 24 | 2= e | 12 '
51 2017-21 TH CE-C403 5.A:1 (DSP) 295 2% 246 I 24 2AY 240 200 248

r

Sl 2017-21 PR CE-CIO SUR-Il (FP) 238 2156 298 283 298 298 286 239 1= 13 |
S1 2017-21 PR CE-CAQ3 SA-1 (D5P) i | 1% | ard | zoa | 36 | ire | ire | i

52 2017-21 PR CE-C701 QSEV (UV)) 21 38 0] 270 an 28 248
52 2017-21 PR CE-C702 TRCS (DSP) 297 207 207 207 228 220 229 1D
$2 2017-21 PR CE-C703 WRE -l {S2)) 24 288 1 A4 226
$2 2017-21 PR CE-C704 2 DLO ELE.-SWM (DSS) 2 197 208 ' 98 199 2
|
52 2017-21 TH CE.CBO1 DDRCS {SMS) 25 25 25 25] 245 2 25 25
52 2017-21 TH CE-CE02 1 ILD PM {PPG) 288 251 149 8 4 2 14 s & 156 2 [ 54| 154
S2Z 2017-21 TH CE-CB02 9 ILO EM (7)) 27 172 23y 274 27 274 2749 28 277 214 27 73
52 2017-21 TH CE-CBOZ CM (GBM) 23 268 173 2084 253 179 84 =
S$2 2017-21 TH CE-CBO3 2 DLO IWT (DSS) 047 0an 4 142! 4 o4y a42 o4
52 2017-21 TH CE.CBO3 4 DLO BDE (I15) 23 + { M )
52 2017-21 PR CE-C801 DDRCS (SMS) 23 24 23)2333333) 2 333333 2333333 23333332 433333
S2 2017-21 PR CE-C802 CM (UVJ) 2.8 206 209 208 20 208 <
$2 2017-21 PR CE-CB03 2 DLO (DSS) 047 04E 047 942 04 0 QA7 04
$2 2017-21 PR CE-C803 4 DLO 80E (JS)
PO Attainment final 222 223 222 228 232 239 246 251 242 243 249 251 231

Fig. 8 Direct PO attainment through all courses [8]
Table below gives the value of Indirect PO/PSO attainments through indirect methods
PO1 PO2 ‘PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

Add on activity directly addressing to a PO/PSO (40%)

Project External Examiners Feedback on PO/PSO attainment (20%

Total Indirect PO attainment

21 1236231231246 |239237241|25 |252 |258 |25
Note: If for a PO there is no attainment through any activity then the weightage of Program

Exit Survey would be 0.8 instead of 0.4
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POl PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POL0 PO1l PO12

Direct PO/PSO attainment (80%0)
222 (223 222 |228 232 |239 |246 |251 |242 | 243 |249 |251
Indirect PO attainment (20%0)
21 233 |232 |24 |248 |246 |241 | 242 |255 |250 |252 |25
Final PO Attainment
220 [2.25 |224 |230 | 235 [240 | 245 [249 | 245 |244 |250 |251
These values in the last row of this table give the final attainment of different POs. The

same process can be followed for the PSO attainment through direct and indirect attainment
methods.

7. Post CO attainment tasks:
Once the CO attainment values of a course for a particular batch have been calculated, the
next stage is to plan for the corrective action for the succeeding batches for the same

course. This is done through the CO-wise action plan.

There are three occasions for this CO Wise action plan which is as shown in the table
below which are Current Academic Year (CAY), Current Academic Year-1 (CAY-1),
Current Academic Year+1 (CAY+1),

Academic
Year

Batch Occasion RENES

After result declaration of It would be CAY+1 in the
previous year’s course last year’s CAGS sheet

Reference is CAY+1 of
last year’s CAGS sheet.

CAY+1 Current After result declaration of | Action based on results
current year’s course

CAY-1 Previous

CAY Current Start of current course

The course owner taking any course would refer the CAY+1 part of the CAGS sheet of the
previous course (CAY-1) and see what actions were suggested by the course owner for the
CO’s based on the student’s performance and CO attainment of all the COs of his batch.
Based on this information, he will then prepare the actions to be taken for various COs for
the course of the current batch (CAY). He will incorporate the prepared actions during the
course delivery. After the result declarations and CO attainments, he would get the
information of the effectiveness of the actions which were implemented. He will then

suggest the new action plan for the coming batch for the same course.

Also if a particular CO is attained, then the target of that CO for the coming batch is
increased by 2%. If the CO is not attained, then the target for that CO kept same.
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Example:

The example below is for the course of sem 11l in Mechanical Engineering on Materials and
Metallurgy (MEC304) for the academic year 2024-25. Action plan of CAY-1 is that of the
previous year’s suggestions of the course owner based on the course attainment values.
CAY is the anticipated action plan which the current year’s course owner would take for
the same course. CAY+1 would be the suggested action plan once the results of this batch
of academic year 2024-25 would be declared and one would have the CO attainment values
for this batch.

Action Plan for COs

Curriculum: 2022-26 Academic year:|2024-25
Course Name: Materials & Metallurgy Course Code: MEC304
Cours_e Owner Zakir Sajid Ansari Class & Sem: |SE ME/SEM 11
Name:
Action Plan
CO
CO No. Course Outcome CAY-1 Plan CAY Plan CQZ;l attainme
nt
. . More Emphasis to be
coo1 _Cla35|fy . . various given on Line defect
Imperfections in materials and Screw defect as it|Line and screw
and comprehend the effect|. 1.2

is an important|defect to be
concept  which  is|covered in more
difficult to understand |detail

of these imperfections on
deformation (L2)

Locate a phase with the help
of “major alloying element
and temperature” on Fe-
CO 02 |Fe3C equilibrium diagram|Fe-Fe3C equilibrium|More emphasis 1.35
and with the help of|diagram to be|on Fe-Fe3C
“temperature and time” on|demonstrated in more|equilibrium

TTT diagram. (L2) detail diagram
Select appropriate  heat Planned
treatment  process and Industrial  Visit
CO 03 |process  parameters  for|To Industrial Visit on|for  improving 1.21
developing specific|Heat Treatment|the CO
properties (L2) process attainment

Express the fatigue and
creep failures of material
and explain the methods to

coo4 find fatigue and creep Extra session for 1.04
properties of a given|Creep to be covered in|attainment of
material. (L2) more detail this CO
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Discuss about new materials
such as composite materials,

CO 05 [nano materials and smart Smart materials 1.4
materials  for improved|Smart materials to be|to be covered in
performance. (L2) covered in more detail |more detail

Select an appropriate Non
Destructive Testing Method

CO 06 |to identify and locate 1.39
various defects in materials. |More description on  |Show some
(L2) NDT techniques videos for NDT

8. Post PO/PSO attainment tasks
Once the PO/PSO attainment of a batch has been calculated, based on the status of the

attainment, some actions plans are proposed, approved and implemented for the succeeding
batches. The action can be in terms of conducting additional sessions for a few courses,
Arranging Expert talk, workshop, Industrial Visits, field visits or some other activity.
Example:

The final PO attainment values for a batch are as given below

220 | 225 | 2.24 | 2.30 | 2.35 | 1.94 | 2.45 | 1.58 | 2.45 250 |2.51 |2.66
A A [a [a |A A A N

From the table it can be found that PO6, PO8 and PO10 are not attained. These POs are

Accordingly the suggested action plans could be as follows.

POG6: Demonstrate understanding of the societal, health, safety, legal and cultural issues and
the consequent responsibilities relevant to engineering practice.

Action 1: Some expert talk by practicing engineers should be arranged so that the students
would know about legal and cultural issues related to their domain.

Action 2: Site visits can be planned so that the students would know impacts of a project on
society in real time. Also they would understand the safety aspects.

Action 3: The courses which are mapped to PO6 should be revisited and some

improvements in the delivery and assessment can be made.

PO8: Understand and commit to professional ethics and responsibilities and norms of
engineering practice.
Action 1: Some expert talk, seminar, workshop for enhancing the ethical values in the

students can be arranged.
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PO10: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as being able to comprehend and write effective
reports and design documentation, make effective presentations, and give and receive clear
instructions.

Action 1: Some Technical competitions can be arranged so that the students develop the
written and oral communication skills.

Action 2: Students can be motivated to use language lab and available resources for
improving their communication skills

Action 3: The courses which are mapped to PO10 should be revisited and some

improvements in the delivery and assessment can be made.

These points would be suggested by PAC and can be approved by DAB so that these are
implemented for the succeeding batches.

9. References:

. NBA Accreditation Manual

. AICTE Examination Reforms Policy

. University of Mumbai Teaching and Examination schemes of applicable courses

. NPTEL course NBA Accreditation and Teaching Learning in Engineering (NATE)

. Video references from YouTube

. CO, PO/PSO Attainment manuals of other institutes.

. Minutes of the meetings held at the institute for NBA related policy/decisions
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. Course Attainment Google Sheet of selected courses
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