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ABSTRACT

Outcome-Based Education (OBE) becomes meaningful only when stated learning outcomes are connected to a
transparent method of assessment, attainment calculation, and follow-up action. In practice, institutions often define
Course Outcomes (COs), Program Outcomes (POs), and Program-Specific Outcomes (PSOs) correctly but face
difficulty in converting marks, survey responses, and mapping values into an attainment process that faculty can apply
consistently. This paper presents a practical framework for that task. It brings together CO-PO-PSO mapping, direct
and indirect assessment, threshold-based attainment levels, programme-level aggregation, and gap analysis within one
operational workflow. Direct evidence is drawn from Continuous Internal Assessment (CIA) and Term End
Examination (TEE), while indirect evidence is obtained through course exit, programme exit, and alumni surveys. The
framework also explains how attainment may be handled for project and internship courses, where rubric-based reviews
and viva-voce assessment form a substantial part of the evidence. Worked calculations and illustrative charts are used
to show how course-level results can be carried forward to PO/PSO attainment and then compared with predefined
targets. The purpose is not to report the effect of a particular intervention, but to document a repeatable process that

supports academic review, curriculum refinement, and continuous improvement under an OBE system.

Keywords: Outcome-Based Education; CO-PO Mapping; Attainment; Assessment; Continuous Improvement.

INTRODUCTION

Higher education has gradually moved from
describing what is taught to demonstrating what
students are able to achieve by the end of a course or
programme. Outcome-Based Education (OBE) places
this demonstrable learning at the centre of curriculum
planning and assessment [1], [2]. The shift sounds
straightforward, but it changes the role of assessment:
marks are no longer used only to decide whether a
student passes. They also become evidence for
judging whether specific learning outcomes have
been attained. OBE therefore depends on clearly
stated outcomes, appropriate assessment tasks, and a
documented process for interpreting the evidence [3].

The practical difficulty lies in maintaining that
connection from the syllabus to the final programme
review. A course may have well-written COs, yet the
attainment process becomes weak if examination
questions are not tagged to those COs, mapping
values are applied inconsistently, or survey results are
treated independently of direct assessment. The same

problem appears at programme level when course
results are averaged without a clear rule for relating
them to POs and PSOs. A workable OBE system
therefore needs a method that faculty members can
follow in the same way across theory, practical,
project, and internship courses.

This paper documents such a method. The framework
begins with course articulation and CO-PO-PSO
mapping, then moves through target setting, question-
wise assessment, direct and indirect attainment, and
programme-level aggregation. Bloom's taxonomy is
used to support progression from lower-order to
higher-order learning expectations [5], [6]. The
mapping stage connects course-level learning to
broader programme expectations, while the
assessment stage links those expectations to evidence
collected during the semester.

Both direct and indirect evidence are retained because
they answer different questions. Examinations,
assignments, practical work, projects, and other

assessed tasks show what students actually
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demonstrated; course exit and programme-level
surveys capture how learners and alumni perceive the
extent to which those outcomes were achieved [7].
The framework closes the loop through gap analysis:
attainment is compared with the target, the reason for
a shortfall is examined, and the next cycle is adjusted
through changes in teaching, assessment, or the target
itself. This continuous-review logic is consistent with

the broader purpose of OBE and accreditation-
oriented quality assurance [8].

2. FRAMEWORK AND ATTAINMENT
METHODOLOGY

2.1 Course Articulation Matrix in the Syllabus

Course Qutcomes

This course is intended to provide you with an understanding of the current theory and practice of
The purpose of database management systems. The course provides a solid technical overview of database
le.lrst: i=grning this course js | Management systems, using a current database product as a case study. In addition to technical
Objectives: ta: concerns, more general issues are emphasized. These include data independence, integrity, security,
recovery, performance, database design principles, and database administration.
Learning Program Outcomes [POs) & Programme Specific Outcomes
{P50s)
Course Eﬂ =B N AN -]
Outcomes | At the end of this course, learners will be able to: 'E§ slalalalalalalalal @2 2 elale =
= olo|o|B| R[22
(CO): E_n.n.n.n.n.n.n.n.n.n_n_n_n_n_n_n.
Define & understand the basic concepts of database,
Cco1 architecture, data dictionary and different database KLK2 | 3 2 213]2 2
miodels.
Classify & construct relational algebra, joins, set
c02 operations, relational calculus and different normal K2L,EE [ 3(3|3|2]2)|3 I(3[3]1]3
farms.
o3 U.nderslanl:lthe .storagestructure&iIIustratethe K2 NEIEIEIERE alalalzl1]2
different operations of B+ tree.
Evaluate the Relational algebra expressions, describe
c04q Query equivalence, join strategies & compare Query kS 31 3]13)12)13)|3 113(3|3(3|2]|3
optimization algorithms
Understand Deadlock & compare deadlock
CO5 prevention-detection techniques and evaluate the K2 313|323 |3 213|333 (2]3
concept of Transaction management.
Coe |-
7 7 [—
L )

Bloom's Level of tthinling

CO-FO Mapping CO-PS0 Mapping

Figure 1. Illustrative CO-PO-PSO articulation matrix

Figure 1 shows how each Course Outcome is related
to the relevant Program Outcomes and Program-

Example: Course Assessment Plan in the Syllabus

Specific Outcomes. The same principle can be used 1. A course assessment plan should identify the
for theory, practical, project, review, and final viva- asses.sment t(.)OIS_ used for each CO and the
voce components. The matrix is not merely a relative c.ontrlbutlon of those tools to the final
reporting table; it establishes the route by which course evidence.
evidence generated in a course contributes to
programme-level attainment.
Assessment tools
End T E ination(TEE-
CO's Continuous Internal Assessment (CIA-Weightage 40%) . i':r:i gh?:a "g“::ﬂ;g;]t
Class Test1 | ClassTest2 | Assignment | Assignment | Presentation | Term End Examination
(20%) (20%) 1(5%) 2 (5%) (10%) (60%)
1 10 30 10 10
2 20 40 10 20 20
3 20 30 20 20 20
4 20 20 20 20
5 10 30 20 20
b 20 20 10 10
Total 100% 100% 100% 100% 100% 100%

(5]
&

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Class Test weightage is the average of Class Test 1 & Class Test 2.
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22 LEVEL OF CORRELATION AND
ATTAINMENT

Level of Correlation / Mapping Factor

The mapping factor expresses the strength of the
relationship between two outcome components. In a
CO-PO matrix, it indicates how strongly a particular
CO contributes to a particular PO. Using a common
scale across courses reduces subjective variation in

mapping.

3 - Substantial/High mapping: the CO makes a strong
contribution to the PO.

2 - Moderate mapping: the CO makes a clear but
intermediate contribution to the PO.

1 - Low mapping: the CO contributes to the PO to a
limited extent.

2.3 CO Attainment Targets

Attainment targets should be fixed before course
delivery begins. A three-level scale is convenient
because it distinguishes high, moderate, and
minimum attainment while remaining simple enough
for routine academic use. The course coordinator
records the threshold and the expected proportion of
students for each level before the semester assessment
data are available.

An illustrative target structure is given below:

Level 3: x% of students score at least p% of the marks
allocated to the CO.

Level 2: y% of students score at least p% of the marks
allocated to the CO.

Level 1: z% Students scoring >= p% of max marks
allocated to CO

p% represents the proficiency threshold for a CO; for
example, the threshold may be set at 50%.

x% represents the expected proportion of students for
high attainment; an illustrative value is 65%.

y% represents the expected proportion of students for VIII.

moderate attainment; an illustrative value is 55%.
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7% represents the expected proportion of students for
minimum attainment; an illustrative value is 45%.

2.4 ATTAINMENT OF COURSE OUTCOMES

CcO established
complementary Direct attainment is
calculated from student performance in assessment
instruments linked to the relevant COs. Indirect
attainment is obtained from structured feedback, most
commonly a course exit survey. Keeping these two
sources separate until the final combination makes the
process easier to audit.

attainment  is from two

sources.

Direct CO Attainment

I.  Direct CO attainment is derived from student
performance in  Continuous  Internal
Assessment (CIA) and the Term End
Examination (TEE).

II. The CIA-TEE weightage should follow the
academic regulations applicable to the course
and programme.

III.  For a given CO, only those assessment items
that are mapped to that CO are included in the
calculation.

IV.  Each assessment item therefore needs to be
tagged to the appropriate CO before marks
are analysed.

V.  Question-wise or component-wise student
performance data should be retained so that
attainment can be traced back to the evidence
used.

VI.  Because CIA is conducted and evaluated by
the concerned department, question-wise
marks are normally available for direct CO
analysis.

VII.  Once CIA questions are tagged to COs, the
department can examine performance against
each CO rather than relying only on the total

test score.
For the TEE, attainment is calculated from the

examination result using the CO allocation
adopted for the course.
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o E%: Threshold Percentage | 454
leskd] o .
i 'I.II e .___---- ,II
Highexperted  pfoderste e:ipbcted Low expected
Atsinment  Attanment % Mtainment % Threshold Value (p)
Indirect CO Attainment example an increase of 2% to 5%, where

justified by the previous performance.
I. Indirect CO attainment is obtained from the

course exit survey conducted after course II.  When the target is not achieved, the course
delivery. team should identify the reason for the gap
and record an action plan for the next offering

II.  The survey should contain items that allow of the course.

students to respond to each CO rather than
giving only a general opinion about the 3. CALCULATION OF CO ATTAINMENT

course.
Step 1: Define three to six COs for the course and map

2.5 Gap Analysis them to the relevant POs/PSOs using the adopted 0-3
scale. The course coordinator also records the CO
attainment targets before teaching begins. The
average mapping values shown in the matrix provide

I.  When the stated target is achieved, the next
academic cycle may adopt a higher target, for

the programme linkage used later in the calculation.

PO1 |PO2 |PO3 |PO4 |POS |PO6 (PO7 ([POS |PO9 |PO10|PO11(PO12 |pso1 |PSO2 |PSO3 |PSO4
co1 3 2 2 | 3 1 3 2 2
co2 2| 2] 3|3]| 3|3 3 2 3 2 3
co3 3| 2|1 |2]|3]|1 2 3 3 2 3 2
co4 2| 3|3 |2]|3]|:2 3 3 2 3 2 3
cos 3|22 |3]|]3]|3 2 3 3 3 2 3
Average |2.60|2.25|2.20|2.50|2.80|2.40|0.00{ 0.00| 0.00| 2.50 | 2.67 | 2.60 | 2.60 | 2.60 | 2.25 | 2.60
Step 2: For each CIA component, record the
maximum marks assigned to every question and tag
each question to its corresponding CO.
b R e 301 201 | wilakehs [ 2 | | ittt | 8 [ [oeatsgent]3iettament 5| teibmetnn [

IEAST B et UK

i offesnle

it
NN EUBEUHO G0 G660 N NENENYEEE0EE0 SRR

o g - [, | (00 {00 | (00| 00 | 000 |00 I ) 00 08 {(05| %
ia i s INERENRNR U E L bjo
hatlee | e [l e |
'Ej.ii.f.fIEII'E.:E!j.:EE.fEIZEE;.'ZZE
Iaximum marks for each guestion Marks earned by student’s CO for each question

Step 3: Enter each student's marks question by  attempted, record zero so that the dataset reflects the
question. For a mandatory question that is not  actual assessment response.
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Step 4: Determine the number of students who
attempted each question.

p&NW Right Answer 1/Actual Mark
4‘%\ |Wrong Answer 0 - 65% || 3 |
CW Ul?attepmted: u Criteria ﬂ z Threshold Percentage 45%|
'L'VERGé loined after CT1 u S 71 - — — —
|Absent A 3.00 2.5 3.00 3.00 188 0.00
Programe Hame : Bachalor of Computer Application - [BCA ] -2022 3.00 3.00 3.00 221 3.00 3.00 3.00 0.00 0.00 188 0.00 0.00
Course Name & Code: Database Management System- BCAC201 co1oAn  [coiTee| co2aa [coaTee| co3-0n | co3TeE | cosam | cosdee | cos-OA [cosTEE| cos-OAm | cOGTEE
a bdivision of Question No 15 i i 8 7 1 4 0 3 3 3 0
Course Outcome —->> CO1 [ COTx |cOfo0i 4508 COg < [CoAt0z A4C03 003 [coq C03% o0 Co4 » [C0d ©04 |CO5L05:CosCos AC0g CO6x [ooq cosx
Marks -—> n 2% 205 18 16.5 3 12 0 10 13 10 0
Student Code Name ion Mumber Roll Number

0 |u|m\o||m|o\ % |0\ma|o\oo%\u| ma|o\ 0% | 0 [soivjor] o Tases] o] ox [ o feonyo ] o [essm]

Note: Where a change of scale is required, apply it
consistently before comparing performance with the

o [oox [o]ox 0% [ 0 [zoiv/or] o ezea] 0 [ 0% | o [eoivjoi] o fasssss
Number of student who got more than 45% of marks 338 293 310 199 319 148 330 0 0 m 0 ‘0
Number of Student 346 346 345 345 346 122 330 0 0 262 0 0
Percentage of student who got more than 45% 98% 85% 90% 58% 92% 7% 100% - 54% -

CO's Internal{Term.End COL-CA | COL-TEE| CO2-CIA [CO2-TEE| CO3-CIA | COS-TEE | CO4-CA | CO4-TEE | COS-CIA [COS-TEE| COG-CA | COB-TEE
CO Attainment as per CIA/TEE 300 | 300 30 | 2% 300 | 300 300 | 000 o0 | 188 o0 | oo
co's o1 o2 03 04 05 €06

Overall CO-wise Attainment 3.00 2.56 3.00 3.00 188 0.00

stated proficiency threshold.

Step 5: For every question, count the students who
obtained at least p% of the available marks.

threshold =

Percentage of students meeting the proficiency

Step 7: For each CO, calculate the average percentage

questions mapped to that CO.

Step 6: Convert that count into the percentage of
students meeting or exceeding p% for the question.

of students who met or exceeded p% across all

‘@w: "'14_ ;:1:‘ h":': _,<_=.4¥,"3‘_“5,',4_ Tl L]
P b vw-p:«u_]y u Ohade :h::' .; [ Tiresholt Periemage | ass)
o | 3 % T 3 % T T
- ’_ Rachaior of Computer Appication (BCA)- 3011 o 56| 137 | & () ) [X) G | is () (3
[ Nyme & Cote Oatatiee BOALIZY COL0A COLTEE] COROA | CORTEE] C(OBCOA | CORTEE | COSOA | COATEE | COSOA | COSTEE | COSOA CO6-YEE
o “ “ o 1 1 4 o 3 3 3 L
e 33 COn | SO KOO0 00 GO 5 KOF0R 0y GO0 KO0 CO0 % FOq C06 % 004 C06 % JO08 LS 5@ 0N008 4.0 CO6 > K08 T8
Manrren Marks : el 6 x5 18 165 3 12 0 10 13 ) [)
e — e 0 Joon JoJon]ol on [olon]o]eon [0l ex [ @ on [0 lsoniol] o [sass] o | o% | o [sonior] o [assssa]
0 Q eionio o% L K 0} N 1 ON | O[O0 O [sese] 0| 0N | O FRON/S] D [sesaee
Nurrdee of wSadest who got more thas £5% of marky i Pt 130 199 135 143 138 0 9 343 l 9
Nwrrdees 0f Studest Anemgted s R e M5 Jas 192 i) [ 0 pids < L
[Percentage of snutont whe got more tuan 5% arn BN | ww | sw | e ™| 100w - Sen =
COr's termal/Term -Lad Enamingtion mlfn _('OI AL | mzrm .CW T!l | CDI(}‘ 1 o3 e | 04 OA | CQ‘ "l i CO%OA .(% e 1 (“ﬂl || mun
€0 Amsinment a4 per AL 300 | 300 | %00 | 33 | s 300 | 300 | 000 | oo0 | 18 | oo | oo
(O's oL o2 L) o e
Overall CO-wize ATainmers 100 1 1% 1 R f 18 { 0%
- ¥ -~ = : v
Illustrative CO attainment for CO1 to
CO6
Step 8: Convert the percentage obtained for each CO
into the adopted attainment level using the predefined
X, y, and z cut-offs.
CO Attainment Level= 3, if (the avg. % of students who got >=p% for each CO) >=x
= 2, if (the avg. % of students who got >=p% for each CO) >=y
1, if (the avg. % of students who got >=p% for each CO) >=z
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Bachalor of Computer Application - (BCA ) -2022
Database Management System - BCAC201

Fimal Attainment

po1 |po2 [Po3 |Poa |Pos |Pos |Po7 |Pos [Pos |Polo |Po11 [Po12 |Pso1 |Pso2 [Psoa [Psoa
co1 3 2 B E DEIE 2
coz BEAERERERE 1 | 2] 2]2]a
co3 B ERERERE r ¥ | [ 213 [:2
co4 1R EEERERE BEEEEEEERERE
co5 3l2l213[3]3 BSIERERERESE
avg  |2.60]2.25|2.20|2.50| 2.80| 2.40|0.00 [ 0.00 [0.00] 250 | 2.67 | 260 | 2.60 | 2.60 | 2.25 | 2.60
Attainment | 2.67| 2.65| 2.68| 2.53 2.67] 2.61]0.00[ 0.00] 0.00] 2.55 2.58| 2.6a] 2.67| 2.6a] 2.65] 2.64

The CO-PO contribution is then calculated using the
CO attainment level and the corresponding CO-PO
mapping value:

COPO Atainment= | 128l COAtamment Level by oy rine Coelaton vae
Max. Correlation Value
COPO Attanment :ﬁ:lw wherem=12345.....1

i. [llustration: if the final attainment values  Step 10: Calculate the indirect attainment component
contributing to PO1 are 3, 2.56, 3, 3, and 1.88, with  using the survey tools defined for the course and
mapping weights 3, 2, 3, 2, and 3, respectively, the  programme.

weighted PO attainment is calculated as follows: _ ] ) ]
Indirect attainment is supported by three main

=[9+5.12+9+6+5.64/13] feedback tools: the Course Exit Survey, Program Exit
Survey, and Alumni Survey. Each tool captures a

= [34.76/13] different stage of the learner experience and is
067 therefore used for a different level of outcome
interpretation.
Step 9: Repeat Steps 2-8 for all CIA and TEE
components included in the course assessment plan.
. Admission Year Admission Year Admission Year
N[:: Tools for Indirect Attainment 2022-23 2023-24 2024-25
' uc | PG UG | PG uc | PG
POs, PS0Os Indirect Assessment Tools
1 Program Exit Survey - J v vy V' vy
2 Alumni Survey v J v vy v W
CO Attainment Indirect Assessment Tools
3 Course Exit Survey ‘ v | J | o ‘ v | Vv | v
3.1 Course Exit Survey (Theory and Practical) on the course after teaching and assessment have been

) _ o completed. The survey may cover the following areas:
The course exit survey is administered at the end of

the semester. Its purpose is to obtain student feedback
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e Course content: relevance, clarity, and

alignment with the stated outcomes.

e Course delivery: teaching approaches, ICT-
supported practices, and the use of resources

such as NPTEL.

o Course assessment: assessment design,
assignments, tutorials, and the usefulness of
feedback.

e General suggestions: specific areas where
students believe the course can be improved.

3.2 Program Exit Survey (PES)

The Program Exit Survey is completed by graduating
students and captures their overall experience of the
programme. Responses are recorded on a five-point
Likert scale and may address
dimensions:

the following

e Perception: overall experience of teaching,
learning, mentoring, and academic support.

e  Support: opportunities to work with projects,
modern tools, software, and related resources.

e  Co-curricular support: opportunities available
through co-curricular and extracurricular

activities.
e Exposure:  support for  competitive
examinations, career preparation, and

personality development.

o Skills development: opportunities related to
entrepreneurship, societal responsibility, and
professional capability.

e Facilities: student suggestions concerning
infrastructure and academic support facilities.

PO and PSO Attainment through the Program
Exit Survey

For each survey question, first calculate the
proportion of respondents who selected a rating of 3

or above:

Q[x] (%) = (Number of students who provided 3 or
more marks for Question x / Total number of students)
*100

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Here, x denotes the individual question in the Program
Exit Survey.

The question-level attainment may then be assigned
as follows:

e Level 3: at least 80% of respondents rated the
question 3 or above.

o Level 2: at least 70% of respondents rated the
question 3 or above.

e Level 1: at least 60% of respondents rated the
question 3 or above.

3.3 Alumni Survey (AS)

The Alumni Survey extends programme feedback
beyond graduation and is used to examine the
continued relevance of POs and PSOs. The survey
may include:

e Personal information relevant to the alumni
profile.

e Employment, higher studies, and

entrepreneurship status.

e Technical and professional skills developed
through the programme.

e Experience of projects, extracurricular

activities, sports, and institutional facilities.

e Suggestions for curriculum improvement and
the identification of gaps.

PO and PSO Attainment through the Alumni
Survey

Question-level percentage is calculated in the same
manner as for the Program Exit Survey:

Q[x] (%) = (Number of students who provided 3 or
more marks for Question x / Total number of students)
*100

The same three-level interpretation is applied:

e Level 3: at least 80% of respondents rated the
question 3 or above.

e Level 2: at least 70% of respondents rated the
question 3 or above.
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e Level 1: at least 60% of respondents rated the
question 3 or above.

3.4 Programme-Level Indirect Attainment

e  POm Indirect Attainment = (POm Attainment
from PES * 0.5) + (POm Attainment from AS
*0.5)

e PSOm Indirect Attainment = (PSOm
Attainment from PES * 0.5) + (PSOm
Attainment from AS * (.5)

3.5 Overall PO and PSO Attainment

e Overall POm Attainment = (POm Direct
Attainment * 0.8) + (POm Indirect

Attainment * 0.2)

e Overall PSOm Attainment = (PSOm Direct
Attainment * 0.8) + (PSOm Indirect
Attainment * 0.2)

3.6 Tools and Process for Indirect PO Attainment

PO Attainment Tool

Process

Program Exit Survey

Feedback is collected from students upon program completion,
covering their overall experience.

Alumni Survey

Feedback is collected from alumni during meetups and graduation
days based on various parameters.

Step 11: Convert the course exit survey responses to
their numerical equivalents and calculate the CO-wise
response percentage.

. Strongly
S R St ly A A Neutral D
urvey Responses rongly Agree gree eutra isagree Disagree
Numerical Equivalent 5 4 3 2 1

% of Survey responses (CO Wise)

Step 12: Convert the CIA percentage into an
attainment level using the same X, y, and z cut-offs
defined at the start of the course.

Attainment Level for Continuous Internal Assessment
(CIA) =3 if CIA >=x%

=2 if y% <= CIA <x%
=1if z% <= CIA <y%

Step 13: For the TEE component, use the percentage
of students who obtained more than 60% of the marks
as the TEE performance indicator for the COs.

Apply the same attainment-level rules to the TEE
value.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Step 14: Calculate the Direct CO Attainment Score by
combining CIA and TEE according to the approved
weightage.

Direct Attainment Score = 40% of CIA + 60% of TEE

Translate the Direct Attainment Score into Level 1, 2,
or 3 using the predefined cut-offs:

Direct attainment level = 3, if direct Attainment Score
>=x%

= 2 if y% <= direct Attainment Score < x%
=1 if z% <= direct Attainment Score < y%

Step 15: Use the percentage obtained from the exit
survey as the Indirect Attainment Score.

Convert the indirect score to an attainment level using
the same threshold logic.

678 |Page



Jyotirishwar Kumar, Int. J. Sci. R. Tech., 2026 3(9), 671-686 |Review

Step 16: Combine the direct and indirect components
to obtain the Final Attainment Score.

Final Attainment Score = 80% of Direct Attainment
Score+ 20% of Indirect Attainment Score

The Final Attainment Score is then expressed as an
attainment level using the same x, y, and z boundaries:

Final attainment level = 3, if final Attainment Score
>=x%

= 2 if y% <= final Attainment Score < x%

=1 if z% <= final Attainment Score < y%

4. CALCULATION OF PO/PSO ATTAINMENT

Step 1: PO/PSO attainment is calculated from three
inputs:

(1) The final attainment level of each CO.

(i1) The CO-PO/PSO mapping correlation
assigned in the course articulation matrix.

(ii1)  The maximum correlation value, which is 3

on the adopted mapping scale.

Bachalor of Computer Application - (BCA ) -2022
Database Management System - BCAC201
Final Attainment
po1 |Poz |Po3 |Pos |Pos |Pos |Po7 |Pos |Poe |Po1o |Po11 |Po12 |Psoa [Pso2 PS03 PSDa
co1 3 2 2 3 1 3 2 2
coz AIENEEERERE 3 2 3 2 3
CO3 ] 2 1 2 3 1 2 3 3 2 3 2
CDa 2 3 3 2 3 2 3 3 3 2 3 2 3
COos 3 2 2 3 E] 3 2 3 3 3 3 2 3
Avg 260|225 | 220|250 | 280 | 240 |0.00 | D.00 | 000 | 250 | 2.67 | 260 | 260 | 2.60 | 2.25 | 2.60
Attainment | 2.67| 2.65| 2.68| 2.53| 2.67 2.61| 0.00| 0.00] 0.00| 2.55| 2.58| 2.64] 2.67| 2.64| 2.65 z.54|
Step 2: Use these inputs to calculate the weighted
contribution of each CO to the mapped PO/PSO:
PO/PSO Attainment = | 2108l COAttamment Level |« ¢ pg Mapping Correlation value
Max. Correlation Value
- COATxCO _
PO/PSO Attainment =, ﬁ where m=12345. .. f
(0's InemalTem-End Examination (0LCA | COLTEE| COMCIA | COZTEE| CO3-CIA | COITEE | COMOWA | COTEE | COSCA |COSTEE| CO6-CIA | COB-TEE
(0 Atainment s per CIATEE 00 | 30| 30 | 27 | 300 | 30 | 3@ | 000 | 000 | 1B | 000 | QW
{05 {0 {0 (03 (M (05 (06
Overall C0-wise Attanment 0 15 1] N 18 o

ii. Using the same illustration, the attainment for
POL is obtained from the weighted CO contributions
shown below:

=[9+5.12+9+6+5.64/13]
=[34.76/13]
=2.67

Step 3: Repeat the calculation for every PO and PSO
mapped to the course.

@
L
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Step 4: Calculate the average attainment value for
each PO/PSO so that it can be compared with the
stated programme target.

5. COMPARISON CHARTS

5.1 CO Attainment Score Comparison

The comparison chart brings together CIA, TEE,
Direct Attainment, Indirect Attainment, and Final
Attainment for each CO. Viewing these values side by
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side helps identify whether a gap originates mainly in
assessed performance or in student perception.

Attainment Comparision

" 100%  100%yc,, 99%
%90%90% 92% 92% 5%
o 559 90%90% 93'/ 9&% " "077‘y g3 85% WX W= - 86%
e ]' 70% 72% -o — -—
58% I' - I

54%54%
-— .

60%

CO2 Cco3

* CIA ®*TEE = Direct ™ Inderict ~ Overall

Attainment Comparison

20,0 gs.7 87.3 86.5 88-5 87.1 86.5 87.3 86.9 885 87.4 373854535354 7'3545555853
80.0
70.0
50.0
40.0
30.0
20.0
10.0

0.0

C0205.1 €0205.2 €0205.3 C0205.4 C0O205.5
miA mUA mDirect mindirect ™ Final Attainment
5.2 CO Attainment Level Comparison which outcomes have met the planned standard and

which require further review.
The final attainment level is compared with the target

level for each outcome. The comparison indicates

Attainment Level - Target vs. Achived

2827 27 2827 26 226 2726 286 267 2626 27 2626

PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4

H Target Attainment  ® Final Attainment
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Attainment Level

37

Plot Area

2.5

2.9
2.8
2.7

2.65
2.6 25
2.5
2.4
2.3
2.2

3
2.65
2.5 I 2.5

2.5

CcCO205.1 C0205.2 CO205.3 c0205.4 CO205.5

m Final Attainment Level m Target

5.3 Overall Attainment Comparison

The overall chart compares the target with the
weighted CIA and TEE components, the course exit
survey contribution, and the final attainment value.

1A 8244
University 87.30
Target 70.00
50% of IA 41.22
50% of UA 43.65
Couse end survey 88.30
Attainment 85.56

6. CO ATTAINMENT FOR PROJECTS AND
INTERNSHIPS

Step 1: Define the COs specifically for the project or
internship course.

Step 2: Map those COs to the relevant POs and PSOs
using the adopted correlation scale.

Overall Attainment

100.00 88.30 85.56

80.00 — 70.00
60.00
4122 4365
40.00
20,00 I
0.00

Target  50%o0fIA  50%of UA Couseend Attainment
survey

Step 3: Assess student progress through scheduled
reviews by the project panel. The first, second, and
third reviews are completed before the final viva-voce
and use rubrics approved by the Board of Studies
(BoS).

Rubrics for Weightage of Overall
Assessments Reviews Agenda marks in the  |weightage of the
assessment .
review marks
Review 1 Project Synop51§ / Rubric R1 9
Proposal Evaluation
Internal Review 2 Mid-Term l.)I‘O_] et Rubric R2 16 40
Evaluation
E ter Project
Review 3 nd Semester r?J e Rubric R3 15
Report Evaluation
@ INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY 68l |Page
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Evaluation by a
1 of rt
pane O. e?<pe > Project Report
consisting . . .
External . Evaluation, Presentation| Rubric R4 60 60
internal & .
and Viva Voce
external
faculty*.
*Faculty from another university Total 100 100

Table 1. Weightage of marks used for evaluation of project courses

Step 4: Record review marks against the approved
rubric. Each rubric component should be mapped to
the CO that it is intended to assess.

18CSP109L / 18CSP111L -PROJECT
INTERNAL ASSESSMENT-1 (CLAT1)

MAX. MARKS 2 3 3 2 2 2 1
co 1 2 2 3 3 4 4
PI1.6.1 PI25.2 PI13.6.1 PI10.5.2 PI10.4.3 P19.6.1 P17.5.2

SL No | Register Number Student Name (Evaluate) | (Identify) (Design) (Define) (Create) (Present) |(Understand) | Total
1 |RA1911003010569 [Yogesh 2 17 2 15 2 1 1 11.2
2 |RA1911003010570 [Saksham Bhandari 15 15 15 2 1 1.2 1 9.7
3 |RA1911003010571 |Mohammad Hasan Lutfy 2 17 3 16 1 1 1 11.3
4 |RA1911003010572 |Gurditya Khurana 2 3 2 15 15 2 1 13,
5 [RA1911003010573 |Kasshish Raina 1 1 1 1.7 1 1 1 7.7

Step 5: Calculate the attainment value for each CO
from the recorded review evidence.

55 |RA1911003010627 |Siram Venkata Sri Vignesh 1 1 1 1 1 1 1 7
56 |RA1911003010628 |Tirth Kalaria 1 1 25 1 2 2 1 10.5
57 |RA1911003010629 |Mithil Hingrajiya 15 2 1 1 2 2 1 10.5
58 |RA1911003010630 [Sneha Ghosh 2 17 2 15 1 1 1 10.2
59 |RA1911003010631 |Pratyush Sinha 15 15 2 1.1 1 2 1 10.1]
60 |RA1911003010632 |Vikrant Kala 1.7 25 25 1 2 2 1 12.7
Number of A 60 60 60 60 60 60 60
Number of who got more than 60% of marks 43 31 39 40 37 36 59
Per ge of students who got more than 60% of marks 71.67 51.67 65.00 66.67 61.67 60.00 98.33
o
AVERAGE PERCENTAGE of students who got more than 60% of 7167 5833 64.17 60.00
marks
CO ATTAINMENT LEVEL 2 0 1 1
co Cco1 co2 co3 Co4

Step 6: Repeat the CO calculation for each scheduled  Convert the responses to numerical values and
review. calculate the average value associated with each CO

as specified in the institutional process.
Step 7: Enter the end-semester result, including the

final viva-voce marks, in the corresponding Step 9: Calculate the CIA attainment score by

attainment sheet. combining the internal review scores, and record the
Term End Examination (TEE) marks separately.

Step 8: Conduct the Programme Exit Survey for

graduating students and collect alumni responses.
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PO ATTAINMENTS PSO ATTAINMENTS
S.No |Course Code|Course Title Po1 | PO2 [ PO3 | PO4 [ PO5S [ PO6 | PO7 | POS | PO9 [ PO10 | POI11 | POI12 | PSO1 | PSO2 | PSO3
1[18CSS1017_[Programming for Problem Solving 2.74] 2.76| 268 2.7 - - - - - 2 5 2.94
2[18CSC201J |Data Structures and Algorithms 1.6 1.4 1.3 1.2 1.1 1.5
3[18CSC202) |Object Oriented Design and Progi 249 2.04| 187 148 1.48 1.3 1.3 217 2.43 13
4|18CSC203] [Computer Organization and Architecture 1.4
s|18Css202) | Communications 1.4 1.8 1.8 1.8
6]18CSC204) |Design and Analysis of Algorithms 232 2.6 267 - - - 2.93
7]18C8C2051 [Operating Systems 2
8[18CSC206) |Software Engincering and Project Management 275] 184 258 | 284 - 2.75| 266| 284 187
9]18CSC207) |Advanced Programming Practice 2.1 1.8 1.8 1.4 1.4 2.1
10| 18CSC208L |Competitive Professional Skills-1 1.9 1.8
11|18CSC301T |Formal Language and Automata 2.1 1.8 2.1
12]18CsC302) |Computer Networks 2.95] 097 16a] 283] 0.8 - | 196
13| 18CSC306L_|Competitive Professional Skills-11 1.8 1.9 2.1
14| 18CSP101L _|Massive Open Online Course - | 1.9
15| 18CSP102L |ndustrial Training-I 1.9 2.1
16| 18CSP103L_|Seminar - 1.9 2.1
17| 18CSC303) | Database Management Systems 1.9
18[18CSC304]_[Compiler Design 2.1 2.1
19|18CSC305) | Artificial Intelligence 168 225 22| 195 1.89] 136 199
20| 18CSC350T |Comprehension
21][18CSC207L [Competitive Professional Skills-T11 1.9 1.7 1.8 1.8 1.8
22| 18CSP104L |Massive Open Online Course - 11 1.8
23| 18CSP105L [Industrial Training-11 2.1 1.7 1.8 1.8
24[18CSP106L_[Seminar - 11 1.9 1.8 1.8 1.8
[25[18csP107L [Minor Project 1.8 1.8 1.8
26| 18CSP108L ip (4-6 weeks) 1.8
27[18CSP109L _|Project 2.83 2.6 287 287 283 211 229 272] 283] 2a3 2.6] 2.83] 283 2.6 2.6
28| 1BCSP110L [Semester Internship 2.1 1.8 1.8 1.8
Average 26| 195 2.0 202] 1.97] 1.87] 1.92] 226] 191] 1.83] 220] 26| 1.99] 222] 2.0
Direct 2.6] 195 =210] 202] 1.97] 1.87] 192] 226] 191] 1.83 20 2a6] 199 222] 2.0
Indirect 2.40] 220 220 190] 230] 250 270l 280] 250] 2090] 220] 240] 250 220 2.0
Final Attainment 2.21 2.00 2.12 2.00 2.04 1.99 2.08 2.37 2.02 2.05 .20 2.21 2.10 2.21 2.10

Step 10: Calculate the Direct Attainment Score using
40% of CIA and 60% of TEE.

Step 11: Convert both the Direct and Indirect
Attainment Scores into attainment levels using the
predefined x, y, and z thresholds:

Attainment level = 3, if Attainment Score >= x%
= 2 if y% <= Attainment Score < x%
=1 if z% <= Attainment Score < y%

Step 12: Final Attainment score is calculated as
follows:

Final Attainment Score = 80% of Direct Attainment
Score+ 20% of Indirect Attainment

Assign the corresponding Final Attainment Level
using the same threshold scale.

7. PROGRAMME-LEVEL
ATTAINMENT

PO/PSO

At programme level, the PO/PSO attainment values
contributed by the core courses are compiled and
averaged. The resulting values are then compared
with the programme targets. This step moves the
analysis from individual courses to the collective
performance of the programme.

7.1 Direct Attainment

Direct programme attainment is obtained by
compiling the PO attainment values contributed by

(5]
&
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the courses and calculating the programme-level
average for each PO/PSO.

7.2 Indirect Attainment

Indirect programme attainment is derived from the
Program Exit Survey and Alumni Survey. These
instruments provide feedback on the extent to which
graduates perceive the programme outcomes to have
been achieved.

7.3 Final Attainment

The final programme attainment value is obtained by
combining 80% of the direct attainment with 20% of
the indirect attainment.

8. CO ATTAINMENT AND GAP ANALYSIS

For each course, the attained CO value is
compared with the target fixed at the beginning of
the semester. The resulting gap should lead to a
specific academic response rather than remaining
only as a reporting value.

Each course coordinator defines the CO target
before course delivery begins so that the
benchmark is not influenced by the final result.
COs are measured directly through assessment
evidence such as CIA and indirectly through the
course exit survey conducted at the end of the
semester.

Where a course is offered in more than one
section, section-level attainment values are
consolidated to obtain the overall course

attainment.
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e The consolidated attainment is compared with the
target. If a CO falls below the target, the course
coordinator records an improvement plan for the
next cycle; where appropriate, the target itself
may also be reviewed in light of evidence from
successive cycles.

Course Refinement

w

Target Level

w

Wes

w

Target Level Attained

At course level, faculty members should retain two
key values for review and follow-up:

e CO attainment.

e PO/PSO attainment contributed through the
mapped COs.

A course audit or academic review process can then
examine section-wise and course-wise attainment,
verify the evidence, and recommend follow-up
actions for the next academic cycle.

10. INTERPRETATION AND PRACTICAL
IMPLICATIONS

The main contribution of the framework is procedural
clarity. It makes the route from an assessment item to
a course outcome, and from a course outcome to a
programme outcome, visible and auditable. This is
particularly useful where several faculty members
teach different sections of the same course or where
programme review requires evidence from a large
number of courses. The emphasis on explicit
outcomes and aligned assessment is consistent with

Target
Attained ?
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9. CONTINUOUS IMPROVEMENT IN PO/PSO
ATTAINMENT

Attainment data have value only when they lead to
academic decisions. When a PO or PSO falls below
its target, the course team should examine the courses
and COs that contribute most strongly to that outcome
and identify an appropriate response. Depending on
the nature of the gap, the action may involve teaching
strategy, assessment design, additional learning
support, curricular sequencing, or a review of the
target for the next cycle.

w
Attainment Lewvel

b

Appropriate action

established approaches to constructive alignment and
student learning [10].

The framework also supports accreditation-oriented
documentation because the mapping, attainment
evidence, and follow-up action are retained as
connected records rather than as separate exercises.
The value of that documentation, however, depends
on the quality of the underlying assessment. A
detailed spreadsheet cannot compensate for poorly
designed questions, weak rubrics, or a CO that is not
measurable. Assessment design therefore remains as
important as the attainment formula itself [11], [12].

A second practical advantage is that the process does
not treat all learners or all outcomes as identical.
Course-level analysis can reveal which COs need
reinforcement and can inform additional support,
alternative learning activities, or more demanding
tasks for students who are ready to progress further.
Such responses are more defensible when they are
based on evidence from specific outcomes rather than
on the overall course average alone [12], [13].

The comparison charts in this paper should be read as
illustrations of how the results can be reviewed, not as
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evidence that the framework by itself produces higher
attainment. Its educational value lies in creating a
disciplined cycle of target setting, evidence
collection, interpretation, and improvement. Whether
attainment improves over time must be established
from longitudinal programme data.

11. DISCUSSION

OBE introduces greater transparency into teaching
and assessment because the expected learning is
stated in advance and the evidence used to judge it is
documented. At the same time, the process can
become overly mechanical if faculty focus on
spreadsheets rather than on the educational meaning
of the outcomes. The calculations should therefore
support academic judgement, not replace it.

Clarity of educational objectives is the starting point.
Faculty and students need to understand what a CO
actually requires and how achievement will be
demonstrated. When outcomes, learning activities,
and assessment tasks are aligned, students receive a
clearer picture of what successful learning looks like
[14].

The framework is compatible with different teaching
approaches.
learning, activity-based learning, collaborative work,
and project-based tasks may all be used where they

Flipped classrooms, problem-based

suit the intended outcome [15]. The attainment system
does not prescribe one pedagogy; instead, it provides
a way to examine whether the chosen pedagogy and
assessment together produced the expected learning
evidence.

The same principle applies to industry relevance.
Programme outcomes become more useful when
tasks, projects,
practical work, and other opportunities to apply

assessment includes authentic
knowledge in realistic settings. Industry interaction
can strengthen that process, but the mapping should
remain traceable so that employability claims are
connected to specific programme outcomes rather

than stated in general terms [16].

Implementation still requires sustained faculty
engagement. Common difficulties include uneven
interpretation of mapping levels, inconsistent tagging
of assessment items, reluctance to change established
examination practices, and limited use of attainment

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

data after the report is prepared. Regular faculty
development and programme-level moderation are
therefore essential if OBE is to function as a
continuous improvement system rather than as a
compliance exercise [17].

CONCLUSION

This paper presents OBE attainment as a connected
academic process rather than a sequence of isolated
calculations. COs are mapped to POs and PSOs,
assessment items are linked to COs, direct and
indirect evidence are calculated separately, and the
resulting attainment values are compared with targets
at course and programme level. The final step is the
most important: a gap must lead to an identifiable
academic action. In this form, attainment data can
support curriculum review, assessment improvement,
and evidence-based discussion of programme
performance.

Further work should examine the framework using
longitudinal data from multiple programmes and
should test how sensitive the final attainment values
are to different threshold choices and direct-indirect
weightings. Faculty calibration, digital support for
question-wise mapping, and industry
participation in authentic assessment are also useful

closer

areas for development. Such work would help
distinguish between an attainment process that is
administratively complete and one that genuinely
improves the quality of learning.

REFERENCES

1. J. Biggs and C. Tang, Teaching for Quality
Learning at University, McGraw-Hill Education,
2011.

2. W. Spady, Outcome-Based Education: Critical
Issues and Answers, American Association of
School Administrators, 1994.

3. L. W. Anderson and D. R. Krathwohl, A
Taxonomy for Learning, Teaching, and
Assessing: A Revision of Bloom's Taxonomy of
Educational Objectives, Longman, 2001.

4. National Board of Accreditation (NBA),
Accreditation Manual for Higher Education
Institutions in India, 2023.

5. National Assessment and Accreditation Council
(NAAC), Guidelines for Outcome-Based

Education Implementation, 2022.

685 |Page



10.

11.

12.

13.

Jyotirishwar Kumar, Int. J. Sci. R. Tech., 2026 3(9), 671-686 |Review

B. S. Bloom, Taxonomy of Educational
Objectives: The Classification of Educational
Goals, Longman, 1956.

M. Pohl, Learning to Think, Thinking to Learn:
Models and Strategies to Develop a Classroom

Culture of Thinking, Hawker Brownlow
Education, 2000.
Washington Accord, Global Engineering

Education Standards, 2014. Retrieved from
www.washingtonaccord.org.

R. M. Felder and R. Brent, Teaching and Learning
STEM: A Practical Guide, Jossey-Bass, 2016.

D. Boud and G. Feletti, The Challenge of
Problem-Based Learning, Routledge, 1997.

S. Brown and P. Race, Assessing Learners in
Higher Education, Routledge, 2013.

E. W. Taylor and P. Cranton, Handbook of
Transformative Learning: Theory, Research, and
Practice, Jossey-Bass, 2012.

C. E. Hmelo-Silver, Problem-Based Learning:
What and How Do Students Learn?, Educational

14.

15.

16.

17.

Psychology Review, vol. 16, no. 3, pp. 235-266,
2004.

J. W. Thomas, A Review of Research on Project-
Based Learning, Autodesk Foundation, 2000.

S. Reeves, M. Zwarenstein, S. Goldman, et al.,
The Effectiveness of Interprofessional Education:
Key Findings from a Systematic Review, Medical
Education, vol. 44, no. 10, pp. 898-906, 2010.
M. T. Hora, Beyond the Skills Gap: Preparing
College Students for Life and Work, Harvard
Education Press, 2016.

T. L. Friedman, The World Is Flat: A Brief
History of the Twenty-First Century, Farrar,
Straus, and Giroux, 2005.

HOW TO CITE: Jyotirishwar Kumar*, A Practical
Framework For CO-PO-PSO Attainment In Outcome-
Based Education, Int. J. Sci. R. Tech., 2026, 3 (9), 671-
686. https://doi.org/10.5281/zenodo.23080872

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

686 | Page



