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Examination Reforms Policy

The globalization of the world economy and higher education is causing significant changes in
engineering education. To guarantee that we remain competitive and can effectively respond to
the difficulties of globalization, we must continue to dynamically adapt to these changes. Future
engineering graduates will need a new set of soft, professional skills and abilities in addition to
their technical expertise.

Engineering education has seen significant changes in recent years in terms of what to teach
(topic), how to teach (knowledge delivery), and how to assess (student learning).

The AICTE has already begun the process of developing a model curriculum for engineering
programmes. Through SWAYAM, the MHRD and AICTE's digital initiatives have made a huge
number of MOOC courses online, which can assist colleges and teachers in adopting novel course
delivery strategies.

Dr. Sudhi_r Chandra Sur Institute of Technology and Sports Complex (DSCSITSC) has also taken
the initiative to create our own Examination Reforms Policy based on the AICTE and MAKAUT
guidelines.

In the light of thcf evolving landscape of engineering education, the current report focuses on
proposals for modifications in examinations (student assessment).

Examinations/student assessments serve a critical role in determining educational quality. They
must examine not simply the achievements (and grades) of students, but also whether the desired
learning outcomes have beep met. The accomplishment of goals andiprogtaimeionicomes i
critical, and it must be demonstrated through precise and trustworthy assessments.

For a long time, the academic quality of examinations (question papers) in the Indian engineering
school system has been a source of worry. It is commonly accepted that "evaluation drives
learning," and what and how st;;dents’ study is heavily influenced by how they believe they wi]
> eva!uate.d. pumpic memory recall will not assure deep, meaningful learning in question papers.
High learning expectations encourage students to rise to the challenge. To guarantee that the
learner is motivated to meet thoge high expectations, the assessment (examination) must implant
them.

Exam n?forms’ ‘are necessary for improving the quality of Indian engineering education, given the
imperatives. The fo[lowing are the most major drivers for examination reform in Indjap
engineering education:
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4+ Adaptation of Outcome-Based Education Framework
In the worldwide engineering education situation, outcome-based education (OBE), a

performance-based approach, has emerged as a prominent reform model. A country must
implement OBE to become a signatory member of a global agreement for the mutual recognition
of engineering degrees, such as the Washington Accord (WA). This will be an affirmation that the
engineering education system has exhibited a strong, long-term commitment to quality assurance
in generating engineers suited for international industry practice. The National Board of
Accreditation (NBA), an Indian accreditation agency that is a signatory to the Washington Accord,
has made it essential for engineering colleges to use the OBE framework for curriculum design,
delivery, and assessment. The educational outcomes of a programme are clearly and
unambiguously articulated in the OBE framework. The content and organization of the curriculum,
as well as the teaching methods and strategies and the evaluation process, are all determined by
these factors.

Though we are the Non-Autonomous Institute, we have begun to adopt the OBE framework for
our engineering programmes, the focus has thus far been on the curriculum modification aspect,
which involves tying curricular components to programme outcomes.

4 Importance of Higher-order Abilities and Professional Skills
Memorization is the most important aspect of the current examination system. Although recall of

factual knowledge is necessary for any examination, it is simply one of several major competencies
that graduates must exhibit.

Higher-level skills, such as the capacity to apply knowledge, solve complicated issues, analyze,
synthesize, and design, must also be tested during the assessment process.

Professional qualities such as communication, teamwork, and continual learning have also become
crucial aspects for graduates' employability. It's critical that the examinations provide these higher-
level talents and professional competences enough weight in the assessment.

Considering the above problems and a review of some of the world's best assessment techniques,

the current policy offers varioys recommendations that our college has used to develop our
assessment strategy.
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ASSESSMENT STRATEGY
FOR OUTCOME-BASED EDUCATION

4 Mapping Program Outcomes to Assessment (Examinations)
Graduate attributes (GAs) define the general skills that a graduate of any undergraduate degree

programme should possess. They combine to generate Program Outcomes (POs), which reflect
graduates' skills, knowledge, and competencies regardless of subject of study. This is not to say
that POs are unaffected by disciplinary knowledge; rather, these abilities can be acquired in a
variety of academic settings.

A "design down" method is used in outcome-based education to move from POs to Course
Outcomes (COs) to outcomes for individual learning experiences. Each successive level's
outcomes must relate to and contribute to the program's goals.

A program's foundation is made up of courses. Teaching tactics, learning activities, assessments,
and resources should all be developed and arranged to assist students in achieving course-leve]
learning outcomes. Students demonstrate their degres of achicveert Of e course leaming
outcomes in the assessment tasks. The courses in a constructively il
meticulously organized o promote steady development or scaffolding from the introduction
through mastery of the learning outcomes, ultimately leading to the attainment of the targeted PQs,
The achievement of POs is critical for the progaEiecasy ik, P
precise and trustworthy assessmen;s.

+ Two-step Process for Bringing Clarity to POs

POs are beneficial for curricylym, design, delivery, and assessment of student learning at the
programme level. They are, however, generic high-level goals that are not directly measurable. A¢
the course level, real observability and measurability of the POs is extremely challenging. There
is a need to provide more clarity and specificity to the programme results to tie high-level learning
outcomes (POs) with course content, course outcomes, and evaluation. This can be accomplisheq
using the )two—step approach of establishing Competencies and Performance Indicators outlineq
below (PD).

1) Identify Competencies to be attained: Define skills for each PO - varied abilities implied by the
programme result statement that would necessitate distinct evaluation measures in mogg
cases. This aids in the development of a common understanding of the competencies we
want students to attajn._ They are used as a phase in the process of developing measurape
indicators.

2) Define Performance Indicators; Define performance Indicators (Pls) for each of the selecteq
capab1l]tte§ that are explicit agsertions of student learning objectives. They can be used as
measuring instruments in agsessments to determine the extent to which outcomes have beep
achieved. They can a5, be constructed to determine the proper achievement level or
competency of each indication, allowing teachers to set goals and students to reach g
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satisfactory level of proficiency.

It should be highlighted that, when considering the programme outcome, it appears that only the
Capstone project will be able to achieve it. However, when we study the competences and
performance indicators, we can see how these (and hence PO) can be addressed in various courses
throughout the programme.

Once the program's assessment process is complete, the assessment of COs for all courses is
created by connecting assessment questions (used in various assessment systems) to the PIs. We
achieve clarity and better resolution for the assessment of COs and POs by following this method,
where examination questions map to Pls. Figure 1 shows a visual representation of the procedure,

Program Com . :
etencies
p Performance PN i

Quitcoines to be Attained Indicators
o) (OA) (PI)
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Figure, 1: Connecting POs to Assessment
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4+ Program O}ltcomes —_Competencies — Performance Indicators
For each of the PO in Mechanical Engineering Program, the following table provides a suggested

list of competences and associated performance metrics.

i
£ on for the solution of cc |
r Competency ey Indicators
11 Demonstrate competence 1.1.1 Apply mathematical technigues such as calculus, linear algebra, and statistics to
in mathematical modelling solve problems
112 Apply advanced mathematical fechniques to model and solve mechanical
engineering problems

1.2 Demops!ra.te competence 1.2.1 Apply laws of natural science to an engineering problem
in basic sciences

1.3 Demonstrate competence 1.3.1 Apply fundamental engineering concepts to solve engineering problems
in engineering fundainemals ;

‘1.4  Demonstrate competence 1.4 Apply Mechanical engineering concepts to solve engineering problems.
in specialized engineering
knowledge to the program

i

Competency ‘ indicators

2.1 09“?::‘5‘};3‘9&" da"mm?ﬂ;'"y 2.1.1 Articulate problem statements and identify objectives
::‘L n" p :;x y EIIgineen'E::; 2.1.2 Identify engineering systems, variables, and parameters to solve the problems
problem 2.1.3 Identify the mathematical, engineering and other relevant knowledge that applies 1,
, a given problem

22  Demonstrate an ability to 2.2 1
formulate a solution plan 220
and methodology for an
engineering problem

Reframe complex problems into interconnected sub-problems

Identify, assemble and evaluate information and resources.

22.3 |dentify existing processes/solution methods for solving the problem, including
forming justified approximations and assumptions

224 Compare and contrast alternative solution processes 1o select the best procesg,

2.3  Demonstrate an abiliy to 231 Gombine scientific principles and engineering concepts to formulate model;
formulate and interpret a (mathematical or otherwise) of a system or process that is appropriate in termg ?
model applicability and required accuracy. b

2.32 |dentify assumptions (mathematical and physical) necessary 1o allow modeling of
a system at the level of accuracy required.

24 g:engs:a;% l lﬁ?onal;irlgge 10 241 Apply engineering mathematics and computations to solve mathematical modgjg
e S8 (24 e :zd;r;z:;d validate results through skilful use of contemporary engineering topjg
24.3 Identify sources of error in the solution process, and limitations of the solutipp,

244 Extract desired understanding and conclusions consistent with objectives g
limitations of the analysis
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J PO 3: nsslgnmmlopment of Solutions: D Besngn solutions for complex engmeeling pmblems and design sysiem components
or processes that meet the. SPBGIﬁBd naeds,w;m appmpﬁam consideration for public health and safety and cultural, societal,
‘and environmental cunslderahons

Competency Indicators

3.1 Demonstrate an ability 3.1.1 Recognize that need analysis is key to good problem definition
T}y define 84 comple?d 3.1.2  Elicit and document, engineering requirements from stakeholders
open-ended  problem in | ] S j :
engineering terms 3.1.3 Synthesize engineering requirements from a review of the state-of-the-art
' 3.1.4  Extract engineering requirements from relevant engineering Codes and Standards
- such as ASME, ASTM, BIS, 1SO and ASHRAE.
3.1.5 Explore and synthesize engineering requirements considering health, safety risks,
environmental, cultural and societal issues
3.1.6 Determine design objectives, functional requirements and arrive at specifications

3.2  Demonstrate an ability to 3.2.1 Apply formal idea generation tools to develop multiple engineering design solutions
generate a diverse Set of 395 ity models/prototypes to develop a diverse set of design solutions
alternative design solutions e e ; i )
3.2.3 Identify suitable criteria for the evaluation of alternate design solutions

33 Demonstrate an ai?ility 3.3.1 Apply formal decision-making tools to select optimal engineering design solutions
to setecit] anf optimal for further development
ggsg{f; fﬂ‘;n"ime or further 3.3 Gonsult with domain experts and stakeholders to select candidate engineering
P design solution for further development
34 Demonstrate an ability to 3.4.1 Refing a conceptual design into a detailed design within the existing constraints (of
advance an engineering the resources)

design to defined end state 3 4 5 Generate information through appropriate tests to improve or revise the design
e ————— 3 =i T

compeleucy ? Sl i "Indlealnrs

4.1 Demonft@te atrjl abilty to 411 Define a problem, its scope and importance for purposes of investigation
conduct Ivestigalons of 445 yamine the relevant methods, tools and techniques of experiment design, system

technical issues consistent - P ;
ywith their level of knowledge calibration, data acquisition, analysis and presentation

and understanding 4.1.3 Apply appropriate instrumentation and/or software tools to make measurements of
physical quantities
4.14 Establish a relationship between measured data and underlying physical principles,
4.9 Denjonstrate‘ an abilty to 421 Design and develop an experimental approach, specify appropriate equipment ang
design experiments to solve procedures
open;piiel oD 4.2.2 Understand the importance of the statistical design of experiments and choose ap
appropriate experimental design plan based on the study objectives

43 Demonstrate an ability to 4,31 ures, tools and techniques to conduct experiments
analyze data and reach a Eaﬁeﬁgg?:nate procedures, q uy

id conclusi ; ! !
VA Rerloion 4.3.2 Analyze data for trends and correlations, stating possible errors and limitations

433 Represent data (in tabular and/or graphical forms) so as to facilitate analysis ang
explanation of the data, and drawing of conclusions

4.3.4 Synthesize information and knowledge about the problem from the raw data 1o

reach appropriate conclusions
) A
CIPAL johost e S|
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PO 5: Modern tool usage: Greate, select, and apply appropriate techniques, resources, and modern engineering and IT tools.

including prediction and modelling to complex engineering activities with an understanding of the Iimrtations

Competency

51 Demonstrate an ability to 5.1.1
identify/ create modem

engineering tools, 542
technigues and resources

5.2 Demonstrate an ability to 521
select and apply discipline-
specific tools, techniques

Indicators

Identify modern engineering tools such as computer-aided drafting, modeling and
analysis: techniques and resources for engineering activities
Create/adapt/modify/extend tools and techniques to solve engineering problems

ldentify the strengths and limitations of tools for (i} acquiring information, (ji) |
modeling and simulating, (iii) monitoring system performance, and (iv) creating

engineering designs.

nd resources 15 R DN I :
a 5.2.2 Demonstrate proficiency in using discipline-specific tools

53 Demonstrate an ability to 5.3.1 Discuss limitations and validate tools, techniques and resources

valuate the suitability and A R
- 1y 9.3.2 Verify the credibility of results from tool use with reference to the accuracy and |

limitations of tools used limitati e i
to solve an engineering mitations, and the assumptions inherent in their use.

problem

| pn 6:The enlinvef an S'Wieﬁr Apply reasonmg informed by the contextual knowled
ge to assess societal health saf
J and cuftural issues and the consequent responsibilities relevant to the professional engineenng practice. ‘ e ‘
\

Competency Indicators

6.1 ﬂemﬁgztﬁg}e 2%@3,;'5; 6.1.1 Identify and describe various engineering roles; particularly as pertains to
rotec
roles In a broader context protection of the public and public interest at the global, regional and local leve|
e.g. pertaining to the
environment, health, safety,
legal and public welfare

6.2 pemonstrate an 6.2.1 Interpret legislation, regulations, codes, and standards relevant to your discipline
and explain its contribution to the protection of the public

understanding of
professional  engineering
regulations, legislation and
standards

e T e

mvlrmnnenmm;m, e i L p e

Comp : e lndicélors

7.1  Demonstrate an 7.1.1 Identify risks/impacts in the life-cycle of an engineering product or activity

nderstandini of th
u g © 7.2 Understand the relationship between the technical, socio-economic and

impact of engineering and
indﬁsstrial practices on environmental dimensions of sustainability

social, environmental and in
gconomic contexts

72 Demonstrate an abilty 7.2.1 Describe management techniques for sustainable development

appl rinciples R !
3st::stairp:gt)};e pt'}es.igﬂ ar?c: fer Apply principles of preventive engineering and sustainable development to
development engineering activity or product relevant to the discipline an
ﬁf\/\/\‘g\pk e 7of72
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PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering
 practice.

Competency indicators

8.1 Demonstrate an ability to 8.1.1 Identifysituations of unethical professional conductand propose ethical alternatives
recognize ethical dilemmas

8.2  Demonstrate an abi!ity fo 821 Identify tenets of the ASME professional code of ethics
apply the Code of ECS 8,22 Eyamine and apply moral & ethical princples to known case studies

PO 0: Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in
' multidisciplinary settings. |
Lomesionpy Indicators

g1 Demonstrate an abiii’gy to 9.1.1 Recognize a variety of working and learning preferences; appreciate the value of
form a team and define a diversity on a team

role for each member 9.1.2 Implement the norms of practice (e.g. rules, roles, charters, agendas, etc.) of
effective team work, to accomplish a goal.

9.2 Dempnstrate effective 9.21 Demonstrate effective communication, problem-solving, conflict resolution and
individual and leadership skills

team operations-- 9.2.9
e ool Treat other team members respectfully

solving, conflict resolution 23 Listen to other members
and leadership skills 9.24 Maintain composure in difficult situations

9.3 Demonstrate success in a 9.3.1 Present results as a team, with smooth integration of contributions from gjj
team-base_q_ E_r_n_]pt_:}____ individual efforts

' po 10: Communication: Communicate effectively on complex engineering activiies with the engineering community and with,
' the 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 ‘-
| _

Competency Indicators

10.1 Demonstrate an ability 10.1.1 Read, understand and interpret technical and non-technical information

to comprehend technical 1 g orted written ineer;
S SR o 0.1.2 dPL%?xﬁsmsc‘ear’ well-constructed, and well-supp engineering

project work ) i : g ‘
10.1.3 Create flow in a document or presentation - a logical progression of ideas so that |
the main point is clear |

10.2 Demonstrate competence 10.2.1 Listen to and comprehend information, instructions, and viewpoints of others
in listening, speaking, and 40,5 5 pgjiyey effective oral presentations to technical and non-technical audiences

presentation
i g |
10.3 Demonstrate the ability to 10.3.1 Create engineering-standard figures, reports and drawings to complement writing |
integrate different modes of and presentations
communication 10.3.2 Use a variety of media effectively to convey a message in a document or 5 |
presentation '
; 8 of 72
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! Pq 1:!: Project management and‘ finance: Demonstmte' i{nbwléﬁgé andunderstanding of the en;;m—e—er;ng_and mahéﬁémé-r.:t |
| principles :{Isd apply these to one's work, as a member and leader in a team, to manage projects and in multidisciplinary
| environments. |

Competency Indicators

1.1 DETOQStﬁt 22&22? tg 11.1.1 Describe various economic and financial costs/benefits of an engineering activity
evaluate the ¢ and  11.1.2 Analyze different forms of financial statements to evaluate the financial status of an
financial performance of an engineeriig project
engineering activity I

11.2 Demonstrate an ability to 11.2.1 Analyze and select the most appropriate proposal based on economic and financi
compare and contrast the considerations. g e inanciat |
costs/benefits of alternate

proposals for an engineering

activity
11.3 Demonstrate an ability to 11.3.1 Identify the tasks required to complete an engineering activity, and the reso
bility : urces |
plan/manage an engineering required to complete the tasks. 5

ggﬂggcown‘;trlgjmgme and 11.32 Use project management tools to schedule an engineering project, so it is
S DM __ completed on time and on budget.

0 12: Life-long learning: Recogrise the need fo, and have the preparation and abiity to engage in independent and lfe-long |
learning in the broadest context of technological change. it ¢l : ity i

Competency Indicators

i %im?f?lsg:;es i?lnkr?gwgd to  12.1.1 Describe the rationale for the requirement for continuing professional development |
land a strategy to clogz 12.1.2 Identify deficiencies or gaps in knowledge and demonstrate an ability to source |
these gaps information to close this gap

12.0 Demonstrate an ability to 12.2.1 Identify istoric ol i in engineeri <y
snEge . : J y historic points of technological advance in engineering that requireq
identify changing trends in practitioners to seek education in order to stay current '

engineering knowledge a : : e e
prgctice 9 ge and 12.2.2 Recognize the need and be able to clearly explain why it is vitally important to keep
current regarding new developments in your field .

12.3 Demonstrate an ability to 12,31 Sourc ical i i
e e informeaﬁzid comprehend technical literature and other credible sources of

for new information 19 : ; L
3.2 Analyze sourced technical and popular information for feasibility, viability,
sustainability, etc. ?

The ab'ove t'flble can be us.ed for most of the engineering programs. However, for Computer Science
& Engineering/ Information Technology programs it requires some modifications.

a 9of 72
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A suggestive list of competencies and associated performance indicators for Computer Science &
Engineering/ Information Technology Programs is given bellow:

“—’U‘l Engineering kﬂﬂ\"l{!dgﬁ Apply the kna@léﬁ;;e gf‘ mathernahcs science, englnééring fundafﬁéﬁtals, andan_engmeenng
' specialisation for the solution of complex engineering problems. !

Competency Indicators
1.2 pemonstratg competgnce 1.2.1 Apply the knowledge of discrete structures, linear algebra, statistics and numerical
in mathematical modelling techniques to solve problems

1.2.2 Apply the concepts of probability, statistics and queuing theory in modeling of
computer-based system, data and network protocols.

1.5 Demonstrate competence 1.5.1 Apply laws of natural science to an engineering problem
in basic sciences

1.6 Demonstrate ~ competence 1.6.1 Apply engineering fundamentals
in engineering fundamentals

1.7 Demonstrate competence 1.7.1 Apply theory and principles of computer science and engineering to solve an

in specialized engineering engineering problem
knowledge to the program

’ _substanufated conclusions using first principles of mathematics, natural sciences, and engineering sciences.
Competency - ; Indicators

2.{f N Demonstte da" ability 2.5.1  Evaluate problem statements and identifies objectives
?Wﬁf:xnfy a enfgf;igzgrlﬁg 2.5.2 Identify processes/modules/algorithms  of a computer-based system and
problem parameters to solve a problem '
2.5.3 Identify mathematical algorithmic knowledge that applies to a given problem
26/, /Demonsiotzga ?bi]ity o 261 Reframe the computer-based system into interconnected subsystems
s o) 2.6.2 Identify functionalities and computing resources.

and methodology for an - : !
engineering problem 2.6.3  Identify existing solution/methods to solve the problem, including forming justified

approximations and assumptions
2.6.4 Compare and contrast alternative solution/methods to select the best methods
2.6.5 Compare and contrast alternative solution processes to select the best process,
2.7  Demonstrate an ability to 2.71 Able to apply computer engineering principles to formulate modules of a system
iﬁgrg;lake and interpret a with required applicability and performance.
2.7.2 |dentify design constraints for required performance criteria.

2.8 E::;ﬁ?esga;eol l?t?onagirlgg to 281 Applies engineering mathematics to implement the solution.
ess /
and analyze results 2.8.2 Analyze and interpret the results using contemporary tools.
2.8.3 Identify the limitations of the solution and sources/causes.
2.84  Arrive at conclusions with respect to the objectives.

PO 2: Problem analysi: Identy, formulats, reseerch fferatur, and. aneyss complex enginesting problems reaching

> e
&O"/&g—oi b g\\‘—““ g 10 of 72
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‘Pé ’ég.'ﬁé-éignmevelnpmen! o s?'"ﬁ""“s: Design solutions for complex Ef;ﬁliﬁEEﬁng problems and design system componénié |
' or processes that meet the specified needs with appropriate consideration for public heaith and safety, and cultural, societal,
" and environmental considerations. |

Competency Indicators

35 Demonstratt an ability 3.5.1 Able to define a precise problem statement with objectives and scope.
to defgled a ml;gmp[e;{ 3.5.2 Able to identify and document system requirements from stake- holders.
zﬁgiﬁ:ri:g ter?ns 3.5.3 Able to review state-of-the-art literature to synthesize system requirements.
3.5.4 Able to choose appropriate quality attributes as defined by ISO/IEC/IEEE standard.

3.5.5 Explore and synthesize system requirements from larger social and professional
concerns.

3.5.6 Able to develop software requirement specifications (SRS).

36 Demonstrate an ability to 3.6.1 Ableto explore design alternatives.

generate a diverse Set of 36 apje g produce a variety of potential design solutions suited to mest function
alternative design solutions ! EQUirernpents ty of p g al

3.6.3 Identify suitable non-functional requirements for evaluation of alternate design

solutions.
37 Demonstrate an abilty 371 Able to perform systematic evaluation of the degree to which several design
to select optimal design concepts meet the criteria.
scheme tfor TUrther '3.7.2 Gonsult with domain experts and stakeholders to select candidate engineering
developmen desian solution for further development
3.8 Demonstrate an ability to 381 Able to refine architecture design into a detailed design within the existing
advance an engineering constraints.

design to defined end state 385 apje tg jmplement and integrate the modules.

et Wk 3.8.3 Able to verify the functionalities and validate the design. :

' PO 4: Gonduct investigations of complex problems: Use research-based knowledge and research methods including design of
' experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions. r

Competency Indicators

4.4 Demonstrgte an ability to 4.4.1 Define a problem for purposes of investigation, its scope and importance
feoc'mg;i ;'S’:ﬁzgg:gsgissteg: 442 Able to choose appropriate procedure/algorithm, dataset and test cases.
with their level of knowledge 443 Able to choose appropriate hardware/software tools to conduct the experiment,

and understanding

45 Demonstrate an ability to 451 Design and develop appropriate procedures/methodologies based on the study !
design experiments to solve objectives i

open-ended problems |
\

46 Demonstrate an ability to 4.6.1 Use appropriate procedures, tools and techniques to collect and analyze data

ang!yze data. and reach a 4.6.2 Critically analyze data for trends and correlations, stating possible errors ;md-i
valid conclusion Ntaens |
4.6.3 Represent data (in tabular and/or graphical forms) so as to facilitate analysis and

explanation of the data, and drawing of conclusions |

4.6.4 Synthesize information and knowledge about the problem from the raw data tq |

reach appropriate conclusions '
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POS: Mndern tuul usage Create, select, and apply appropriate techmques resources, and modern engmeenng and IT tools

J including prediction and modelling to complex engineering activities with an understanding of the limitations.

‘ Competency Indicators

54 Demonstrate an ability to 5.4.1 Identify modemn engineering tools, techniques and resources for engineering
identify/create modern activities
engineering 100ls, 542 Create/adapt/modify/extend tools and techniques to solve engineering problems

techniques and resources

55 Demonstrate an ability to 5.5.1 Identify the strengths and limitations of tools for (i) acquiring information, (ji)

select and apply discipline- modeling and simulating, (iii) monitoring system performance, and (iv) creating
specific tools, technigues engineering designs.
and resources 9.5.2  Demonstrate proficiency in using discipline-specific tools

5.6 Demonstrate an ability to 5.6.1 Discuss limitations and validate tools, techniques and resources

evaluate the Sutabilty and 565 ety the crediilty of results from tool use with reference to the accuracy and

limitations of tools used limitati U 2Ea5 M
s m gir use.
fo solve an engineering itations, and the assumptions inherent in thei

problem

POG: The engmeer and soc:alv' Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal
and cultural issues and the consequent responsibilities relevant to the professional engingering practice.

| Competency Indicators
6.3 Demonstrate an ability .31 [dentify and describe various engineering roles; particularly as pertains to
to describe engineering protection of the public and public interest at the global, regional and local level

roles in a broader context,
e.g. pertaining to the
environment, health, safety,
legal and public welfare

6.4 Demonstrate an 641 Interpret legislation, regulations, codes, and standards relevant to your discipline |

understanding ~  of and explain its contribution to the protection of the public
professional  engineering
requlations, legislation and
standards

PO 7: Environment and sustain abiliy: Understand the im solutir |
pact of the professlohal engmeermg su ons m socreta[ and
enwmnmentai contexts, and demonstrate the knowledge of, and the need for sustainable development. .

Competency Indicators i

7.3  Demonstrate an 7.31 Identify risks/impacts in the life-cycle of an engineering product or activity |

understanding  of the 74, Understand the relationship between the technical, socio-economic ang |

impact of engineering and : : : O ,
industrial  practices  on environmental dimensions of sustainability

social, environmental and in
goconomic contexts

7.4  Demonstrate an ability 7.4.1 Describe management technigues for sustainable development

to apply principles of 745 apoiy principles of preventive engineering and sustainable development to g |

sustainable  design  and A S id sus
development engineering activity or product relevant to the discipline
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Competency Indlcators

| 83 Demonshute an ablllfy fo | 8. 3 I Idenhfysahmhonsofuneth;colprofessmnalconductcnd proposeelh:calcltemahves

recogmzeethtcclmerrwncs

\ 8,4. : Demonstroie an ability to | 8 4 l Idenhfyiene!s of Ihe ASME professwnol code of ethlcs

applythe Code of Ethics | Examine and apply moral & sthical principles toknown case studied

'9.6' Dernonstrate success in a \ 961 Present results as a team, w:th smnoth Integranon of contnbuuons from a[l
team-based project

104  Demonstrate an  ability 1041 Read uﬁﬁemtand and mterpret technical and non-technlcal mformation

Gompeleﬂﬂl' : Indicalers

79_4 Dem0n5trat9 an 3bl|lty to 19. 41 Recogmze a vanely of workmg and learning preferences appreclate the value of

form a team and define a diversity on a team f

role for each member 194.2 Implement the norms of practice (e.g. rules, roles, charters, agendas, etc.) of
1 y eﬁecﬁve team work, to accompllsh a goa!

——

g5 Demonstrate effectwe 951 Demonstrate effecuve communlcanen pmblem solvmg, cunﬂlct resolutlon and

individual : and | leadership skills

team operations— g5 1

commurication, - problem- | reat other team members respectfully
solving, conflict resolution Listen to other members

and ieadershlp skllls 9.5.4 Maintain compasure in difficult situations

individual efforts

B0t d ik s T lnalors
pe— AL . A BRI

Bl WA

T

to comprehend technical 1q 40 : ed writ |
fiterature and  document g;zzlll:‘::mclear well-constructed, and well-suppo en engmeenng

roject work
proj 10.4.3 Create flow in a document or presentation - a logical progression of ideas so that |

the main point is clear |

105 Demonstrate competence 1051 Listen to and comprehend information, instructions, and viewpoints of others
in listening, speaking, and | 10,5, Deliver effective oral presentations to technical and non-technical audiences

‘r presentatlon
10 ﬁ Demonsﬁ'ate the ahlllty to 10-6.1 Create englneeﬂngstandard figures, reports and drawings to eomplemenf \'«;n'tin
integrate different modes of and presentations q
communication 110.6.2 Use a variety of media effectively to convey a message in a document or 5 ‘
| presentation
ey Ly
ég?? A»AU\ 13 of 72
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’ PO 11 Prnject managament and finance: Demonsirate knowledge und undarsicndlng of rhe engmeenng and managemenf i
pnnmples and apply these to one’swork, asamember and leaderin a team, to manage projects andin mu!hdlsmphnury \

enwronments
Competency

11.4 Demonstrate an ability to
evaluate the economic and
financial performance of an
engineering activity

11.5 Demonstrate an ability fo
compare and contrast the
costs/benefifs of altemate
proposals for an engineering
activity

[ 11.6 Demonstrate an ability fo

plon/manage an engineering
activity within time and
budget constraints

Indicators

11.4.1 Describe various economic and financial costs/benefits of anengineering activity
11.4.2 Analyze different forms of financial statements fo evaluate the financial stafus of an
engineering project

11.5.1 Analyze and selectthe most appropriate proposal based oneconomic andfinancial
considerations.

11.6.1 Identify the tasks required to complete an engineering acfivity, and the resources
required to complete the tasks.

Use project management fools to schedule an engineering project, so it is

complefed on time and onbudget.

* P0 12: Life-long. leﬂfﬂmg Recﬁgnise the need for'and have the praparation and ab:lity to engage in mdependent and llte-long |

learning in the broadest context of technolbglca] change

Competency

124 Demonstrate an ability to |
identify gaps in knowledge

and a strategy to close

these gaps

Demonstrate an ability to
jdentify changing trends in
engineering knowledge and
practice

12.5

Demonstrate an ability to
identify and access sources
for new information

12.6

2 !
!ndtcators

12.4.1 Describe the rationale for the requirement for continuing professional development

12.4.2 Identify deficiencies or gaps in knowledge and demonstrate an ability to source |
information to close this gap |

12.5.1 Identify historic points of technological advance in engineering that requured
practitioners to seek education in order to stay current

12.5.2 Recognize the need and be able to clearly explain why it is vitally important to keep
current regarding new developments in your field

12.6.1 Source and comprehend technical literature and other credible sources of
information

12.6.2 Analyze sourced technical and popular information for feasibility, viability,
sustainability, etc.
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IMPROVING STRUCTURE AND
QUALITY OF ASSESSMENTS /
EVALUATION

4+ Goals of Evaluation
To clarify objectives of education

To provide guidance & remedial work

To identify the problems of students & their needs, levels and development

To improve the skills of learning in students

To bring improvements in instructional strategies & teaching-learning process

To assess the educational value and utility of the educational programme

To provide useful feedback

To influence decision making or policy formulation by provision of empirically driven
To assess personality of the pupils

To analyze teacher student behavior

To analyze effectiveness of A.V. aids

+ Defects in traditional evaluation system
Assessment in not followed systematically as well as continually

Competencies are not assessed through traditional system of evaluation.

Assessment is too often carried out. One can’t get a realistic picture of what students have
mastered.

After evaluation students are unable to apply what they have learnt through different concepts.
Feedback provided is not at all formatives.

Learning difficulties cannot be identified.

The personal and social qualities are totally ignored Remedial instruction is not provided

Instructional strategies cannot be assessed.

15 0f 72
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4+ Needs of Reformation of traditional evaluation system
Education remains the primary engine of upward economic mobility. Due to the pioneering
entrepreneurial efforts of a few in Bangalore and Hyderabad, India is today uniquely poised to
become an intellectual powerhouse in the new ‘knowledge’ era.

Pharmaceutical and biotech research, consulting, and of course software development, all promise
hundreds of thousands of high-paying and fulfilling jobs—if, however, the Indian education
system can produce students with the required skill-sets and attitudes.

It would have to tap students in small towns and rural areas—not merely because a larger number
of ‘*knowledge workers® will be needed than big cities could produce but because social justice
demands that the rural and small-town population be given (howsoever belatedly) the opportunity
to benefit from the newer engines of economic growth.

So, the Teaching-Learning Procedures & the Evaluation through the Test & Examination should
be reformed.

The following points should be remembered to improve the structure and quality of evaluation in
various engineering programmes:

= Written examinations play a significant role in assessing student learning and granting
grades in the Indian engineering education system. In terms of total grading, the college
places the greatest emphasis on the results of written examinations. The level of learning
the student is expected to attain in the courses, and hence in the programme, is determined
by the questions raised in the examination/test papers. Because evaluation motivates
students to study, the design of question papers must go beyond a simple memory test.
They must also put higher-order abilities and skills to the test.

=  Written tests only examine a small number of outcomes and cognitive levels. Written tests
alone will not be adequate to provide reliable judgments about student learning, particularly
in courses where course outcomes (COs) cover a broad range of expectations. To ensure
that assessment techniques fi learning outcomes, a variety of assessment methods (e.g.,

term papers, open-ended problem-solving assignments, course/lab project rubrics,
portfolios, etc.) must be used.

= To create the evaluation plans for each of the program's courses o clarify the following:
a. Alignment of assessment with course learning outcomes
b. Learning level (cognitive) expected of students

¢. Assessment method to be adapted
= The mechanism for aligning examination questions/assessments to COs and thus POs using
Blo O{‘l‘l"S taxonomy to design the best examination paper structure for testing various
cognitive skills are addressed.

4 Bloom’s Taxonomy for Assessment Design
Bloom's Taxonomy is a useful framework for developing not only curriculum and teaching

methods, but also relevant examination questions for various cognitive levels.

/Q ,\9—9\ 16 of 72
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Bloom's Taxonomy of Educational Objectives, created by Benjamin Bloom in 1956, is widely
used by educators for curriculum development and assessment. Bloom's taxonomy was changed
by Anderson and Krathwohl in 2001 to make it more relevant to today's needs. It tries to categories
learning into three sorts of domains (cognitive, affective, and behavioral) and then assigns a level
of performance to each. Conscious efforts to map the curriculum and assessment to these levels
can aid programmes in aiming for higher-level abilities that need application, analysis, evaluation,
or creation, rather than just remembering or understanding.

Revised Bloom’s taxonomy in the cognitive domain includes thinking, knowledge, and application
of knowledge. It is a popular framework in engineering education to structure the assessment as it
characterizes complexity and higher-order abilities. It identifies six levels of competencies within
the cognitive domain (Fig. 2) which are appropriate for the purposes of engineering educators.

4 Creating
Evaluatlng Generating new ideas,
Justifying a decision products or new ways of

viewing things

Analysing

Breaking information into the
part to explore understandings
and relationships

or course of action

Applying
Using the information
in another familiar

situation Understanding
. Explaining ideas
Remembering or concepts

Recalling from the
memory of the previously
learned material

Fig. 2: Revised Bloom’s Taxonomy

According to revised Bloom’s taxonomy, the levels in the cognitive domain are as follows:

! L Ml LS g L AR
Remembenng Recalllng from the memory of the prewously !eamed matenal

i
2  Understanding  Explaining ideas or concepts
3 | Applying Using the information in another familiar situation
' 4 Analysing Breaking information into the part to explore understandings and relationships
5  Evaluating Justifying a decision or course of action
6 | Creating Generating new ideas, products or new ways of viewing things

Bloom's taxonomy is hierarchical, which means that learning at a higher level necessitates
mastering skills at a lower one.

(Qm/\/ﬂﬁ 17 of 72
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4 Suggestive list of skills/ competencies & Action Verbs for Assessment:

Understanding

Remembering

1 .'Remembef

2. Understand

5. Evaluate

mastery of subjec

= y b] tmangr e e descrﬂ)e exp|am parapnrase I’ESIQIE‘
understanding information i a550Ciale, contrast, summarize,
grasp meaning

mfulmaﬂnn lfany e s8]

It's crucial to think about action verbs while

Creating creating evaluation questions. The action verbs

are frequently indicative of the question's

Evaluating complexity (level). Educators have developed
Analyzing

a taxonomy of quantifiable verbs that matc.h to
each of Bloom's cognitive levels across time.
These verbs assist us in not just descrlb_mg and
categorizing observable kn'owledge, skills, and
talents, but also in framing examma]‘.lon or
assignment questions t}!at are appropriate for
the level we are attempting to assess.

De 3 L DA AN T TR nbe_reclte recall, |
Abilty 1 recall of information like facts, conventions, | st define, 1ol désc

definitions, jargon, technical terms, classifications, | identify, show, label, tabulate, quote, name, 3’
categories, and criteria .wno when, where |
ability to recall methodology and procedures, |
abstractions, principles, and theories in the field |
knowledge of dates, events, places '

I

| differentiate interpret, discuss
translate knowledge into new context

interpret facts, compare, contrast
order, group, infer causes

T
[ \
|

J
redict consequences '
prea 2 a7 i | calculate, predict, apply, solve, illustrate, | |
use information use, demonstrate, determine, model, |
use methods, concepts, laws, theories in new | gxperiment, show, examine, modify -
situations J

i
Solve problems using required skils or knowledge | l

i
Demonstrating correct usage of a method or procedure |

, break ﬂown Camgonle
break down a complex problem into parts classlty outiine

diagram, illustrate, infer, select |
Identify the relationships and interaction between the ' analyze, diag i

different parts of a complex problem

identify the missing information, sometimes tne |
redundant information and the contradictory | -

| assess, decide, chooss, rank, grade, test,
compare and discriminate between ideas | ?ne asure, defend, recommend, convince,

a55€ss value of theories, presentations | select, judge, support, conclude, argue,
i luate
make choices based on reasoned argument | justify, compare, summarize, eva

verify value of evidence }
recognize subjectivity ;
use of definite criteria for judgments |

| design, formulate, build, invent, create,
use old ideas to create new ones | design, fo

| compose, generate, derive, modity, |
Combine parts to maka (new) whole, | develop, integrate ;
generalize from given facts i
refate knowledge from several areas ;
predict, draw conclusions '
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4 Types of Evaluation

Examination

The term exan.lination is strongly associated with formal certification for some purpose, be it in
regular education or more general societal contexts.

Most of th‘e times it results in some sort of licence to offer certain services and call oneself so or
SO (e.g-. bem.g a lawyer, being a physician, etc.), to use some device or practice some procedure
(e.g. driver licence), or generally to ascertain publicly that one has got a certain skill or competence
(e.g., a PhD).

Test

Tests are r_nuc-h more science-based, empirical, or technical, and have a much narrower scope
than examinations.

1 . . . g
Moreover, the terms 'test' and 'testing' are not only used for demonstrating specific qualities of

people (a§ in intelligence test), but also of material things or physical processes (mainly in
natural sciences and engineering).

The precise ch:cxr.acteristics of tests and methodologies of testing are usually strictly rooted
n re]evant.emplr ical theories and bound to explicit statistical or other mathematical methods
and techniques.

Think e.g., O.f psychometric tests of competence or skills, audiometric tests (or hearing), material
tests (e.g., stiffness, elasticity), etc.

W 19 of 72
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Planning and designing of assessment of
student learning using Bloom’s Taxonomy

While using Bloom’s taxonomy framework in planning and designing of assessment of student
learning, following points need to be considered:

1. Normally the first three learning levels; remembering, understanding, and applying and to
some extent fourth level analysing are assessed in the Continuous Internal Evaluation (CIE)
and Semester End Examinations (SEE), where students are given a limited amount of time.
And abilities; analysis, evaluation and creation can be assessed in extended course works
or in a variety of student works like course projects, mini/ minor projects, internship
experience and final year projects.

Learning Level Assessed Tﬂhrou'g"h'

Course projects
Mini Project
Minor Project
Capstone Project

Bleiiei-a o

» Fixed hour
examinations (CIE &
SEE)

Fig. 3: Assessment methods for different Bloom’s cognitive levels

2. Before adopting this framework for reforms in examination system of a
University/Institution, it is worthwhile to study the present pattern of assessment in each
of the course in the program to gain insight about:
a) Alignment of assessment questions with course learning outcomes
b) Whether all the learning outcomes are tested; sometimes some learning outcomes
are over tested at the expense of others which may be not tested at all.
¢) Overall weightage in the assessment, to each of Bloom’s learning levels
d) Assessment methods used to adequately assess the content and desired learning
outcomes

Based on the study, improvement priorities for each of the above factors need to be arrived

e 0‘9*0‘ 20 of 72
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at. The reform process needs to be well planned and implemented through institutional
strategy and communicated to all stakeholders particularly to the students.

3. A good and reasonable examination paper must consist of various difficulty levels to
accommodate the different capabilities of students. Bloom’s taxonomy framework helps
the faculty to set examination papers that are well balanced, testing the different cognitive
skills without a tilt towards a tough or easy paper perception. If the present examination
questions are more focused towards lower cognitive skills, conscious efforts need to be
made to bring in application skills or higher cognitive skills in the assessment. It is
recommended that at institution/ University level, upper limit need to be arrived for lower
order skills (for example, no more than 40% weightage for knowledge-oriented questions).
It is important to note that, as nature of every course is different, the weightage for different
cognitive levels in the question papers can also vary from course to course.

4+ SAMPLES QUESTIONS FOR BLOOMS TAXONOMY LEVELS:

Slu“ll Demunstrated Quesﬂun uues / Verbs Ior lests

. Ability to recall otlnformauon er facts convenuons, list, define, describe, state recrte recall, |dennfy snow [anel

definitions, jargon, technical terms, classifications, = tabulate, quote, name, who, when, where, etc.
categories, and criteria

. ability to recall methodology and procedures,
abstractions, principles, and theories in the field

[ knowledge of dates, events, places
18 mastery of subject matter

Sample Questions:

. State Ohm’s law

. List the physical and chemical properties of silicon

. List the components of A/D converter

. List the arithmetic operators available in C in increasing order of precedence.
. Define the purpose of a constructor.

. Define the terms: Sensible heat, Latent heat and Total heat of evaporation

. List the assembler directives.

. Describe the process of galvanization and tinning

. Write truth table and symbol of AND, OR, NOT, XNOR gates

10. Define the terms: Stress, Working stress and Factor of safety.

11. What is the difference between declaration and definition of a variable/function?
12. List the different storage class specifiers in C.

13. What is the use of local variables?

14. What is a pointer to a pointer?

15. What are the valid places for the keyword “break” to appear?

16. What is a self-referential structure?

NO OO N1 Oy kW)=
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?_3|ﬂ" Demonstrated T nuestinn Ques / Verbs for t Iésts b LR T S
. understanding information describe, explain, paraphrase, restate, associate, contrast
. grasp meaning summarize, differentiate interpret, discuss
- translate knowledge into new context ‘
'« interpretfacts, compare, contrast

= order, group, infer causes
. predict consequences

Sample Questions:

1. Explain the importance of sustainability in Engineering design

2. Explain the behaviour of PN junction diode under different bias conditions

3. Describe the characteristics of SCR and transistor equivalent for a SCR

4. Explain the terms: Particle, Rigid body and Deformable body giving two examples for each.

5. How many values of the variable num must be used to completely test all branches of the
following code fragment?

if (num>0)

if (value<25)

{ value=10*num;

if(num<12)

value=value/10; }

else

Value=20*num;

else

Value=30*num

6. Discuss the effect of Make in India initiative on the Indian manufacturing Industry.

7. Summaries the importance of ethical code of conduct for engineering professionals
8. Explain the syntax for “for loop’.

9. What is the difference between including the header file with-in angular braces <> and double
quotes “ ”?

10. What is the meaning of base address of the array?

11. What is the difference between actual and formal parameters?

12. Explain the different ways of passing parameters to the functions.
13. Explain the use of comma operator (,).

14. Differentiate between entry and exit controlled loops.

15. How is an array different from linked list?
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' skill Demanstrated 7  Question Ques / Verbs for tests |
. use information ' calculate, predict, apply, solve, illusirate, use, demonsirate,
- usemethods, concepts, laws, theories in new situations | determine, model, experiment, show, examine, modify
. solve problems using required skills or knowledge
. Demonstrating correct usage of amethod or procedure

Sample Questions:

1. Model and realize the following behaviors using diodes with minimum number of digital inputs.
(i) Turning on of a burglar alarm only during nighttime when the locker door is opened.

(ii) Providing access to an account if either date of birth or registered mobile number or
both are correct.

(iii) Updating the parking slot empty light in the basement of a shopping mall. .

2. One of the resource persons needs to address a huge crowd (nearly 400 members) in the
auditorium. A system is to be designed in such a way that everybody attending the session
should be able to hear properly and clearly without any disturbance. Identify the suitable circuit
to boost the voice signal and explain its functionality in brief.

3. A ladder 5.0 m long rests on a horizontal ground & leans against a smooth vertical wall at an
angle 200 with the vertical. The weight of the ladder is 900 N and acts at its middle. The ladder is
at the point of sliding, when a man weighing 750 N stands on a rung 1.5 m from the bottom of the
ladder. Calculate the coefficient of friction between the ladder & the floor.

6. An electric train is powered by machine which takes the supply from 220 V DC rail running
above the train throughout. Machine draws current of 100 A from the DC rail to account for high
torque during starting and runs at 700 r.p.m initially. Calculate the new speed of the train once it
picks up the speed where the torque output required is only 70% of starting torque. Assume the
motor has a resistance of 0.1Q across its terminals.

7. Write an algorithm to implement a stack using queue.

8. A single array A[1.MAXSIZE] is used to implement two stacks. The two stacks grow from
opposite ends of the array. Variables top1 and top2 (topl< top2) point to the location of the topmost
element in each of the stacks. What is the condition for “stack full” if the space is to be used
efficiently?

9. A CPU generates 32-bit virtual addresses. The page size is 4 KB. The processor has a translation
look-aside buffer (TLB) which can hold a total of 128-page table entries and is 4-way set
associative. What is the minimum size of the TLB tag?
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 skill Demonstrated ~ Question Ques/ Verbs fortests
'« break down a complex problem into parts, classify, outline, break down, categorize, analyse, diagram,
- Identify the relationships and interaction between the  illustrate, infer, select

different parts of complex problem

Sample Questions:

1. A class of 10 students consists of 5 males and 5 females. We intend to train a model based on
their past scores to predict the future score. The average score of females is 60 whereas that of
male is 80. The overall average of the class is 70. Give two ways of predicting the score and
analyze them for fitting model.

2. Suppose that we want to select between two prediction models, M1 and M2. We have performed
10 rounds of 10-fold cross-validation on each model, whereas the same data partitioning in round
one is used for both M1 and M2. The error rates obtained for M1 are 30.5, 32.2, 20.7, 20.6, 31.0,
41.0,27.7,26.0, 21.5, 26.0. The error rates for M2 are 22.4, 14.5, 22.4, 19.6, 20.7, 20.4, 22.1,19.4,
16.2, 35.0. Comment on whether one model is significantly better than the other considering a
significance level of 1%.

3. Return statement can only be used to return a single value. Can multiple values be returned from
a function? Justify your answer.

4. Bob wrote a program using functions to find sum of two numbers whereas Alex wrote the
statements to find the sum of two numbers in the main() function only. Which of the two methods
is efficient in execution and why?

5. Carly wants to store the details of students studying in Ist year and later on wishes to retrieve
the information about the students who score the highest marks in each subject. Specify the
scenario where the data can be organized as a single 2-D array or as multiple 1-D arrays.

6. Dave is working on a Campus Management Software but is unable to identify the maximum
number of students per course. He decided to implement the same using arrays but discovered that
there is memory wastage due to over-provisioning. Which method of memory storage should be
used by Dave and how it can be implemented using C?

7. Albert is working on a 32-bit machine whereas Julie is working on a 64-bit machine. Both wrote
the same code to find factorial of a number, but Albert is unable to find factorial of a number till
9 whereas Julie can find the factorial of higher number. Identify the possible reason why Albert is
unable to find the factorial. Suggest some changes in the code so that Albert can handle bigger
inputs.

8. While writing a C code, the problem faced by the programmers is to find if the parenthesis is
balanced or not. Write an algorithm to check if the parenthesis in C code is balanced. Initially your
code should work for balanced { and } braces.

9. Swapping of the data in a linked list can be performed by swapping the contents in the linked
list. Can the contents of a linked list be swapped without swapping the data?
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| Skill Demqnsirateu du estion Qu_es/vérﬁs To_fi;_st'é LA s btk B |
. compare and discriminate between ideas assess, decide, choose, rank, grade, test, measure, defend,
. a5sess value of theories, presentations recommend, convince, select, judge, support, conclude,

. make choices based on reasoned argument argue, justify, compare, summarize, evaluate
. verify value of evidence
. recognize subjectivity
. use of definite criteria for judgments
SRR nomiTe IR ol ST B A R R
- use0klideas lo/creals new ones design, formulate, build, invent, create, compose, generate,
s Combine parts to make (new) whole, derive, modify, develop, integrate

- generalize from given facts
. relate knowledge from several areas
| » predict, draw conclusions

Both .higl.ler order cognitive skills ‘Evaluate’ and ‘Create’ are difficult to assess in time-limited
examinations. These nped to be assessed in variety of student works like projects, open ended
probler.n-solvmg exercises etc. Typical examples of problem statements or need statements which
need higher order abilities to solve are given below:

Sample Problem / Need statements:

1. Au?on.matic tethering of m.ilk.ing machine to the udder of a cow. A milk diary wants to automate
the milking process. The milking process involves attaching the milking cups to the teats. Design
a system for the same.

2. An electric vehicle uses LIoN batteries. The batteries must be charged and get discharged during
use. The batteries require continuous monitoring during charging and discharging so that they
remain healthy and yield a long life. Design a system to monitor and manage the health of the
batteries.

3. A Biotech industry needs automation for filling its product into 20 ltr bottles. Design a system
to meter the.ﬂow into the bottles so that each bottle has 20 ltr of the liquid. There will be more
than one filling station and the system has to monitor all the filling stations as well as keep count
of the total production on a daily basis.

4. MiCTOWfiVB DOppler. radar with a range of 9m are available for motion detection. Design a
surrom.]d view monitoring system for a 3-wheeler to detect human obstacles while the vehicle is
in motion.

5 I?esign a system ‘to assist the driver by using cameras to detect lane markers and pedestrians
while the vehicle is in motion.

6. Deve.:lop a small size.US'B 2.0 / 3.0 CMOS camera system which can be used for industrial
IHS_PECHOH, medical applications, microscopy, etc. The system should be able to capture the image
quickly and be able to process the captured image and then store it also.
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PROFESSIONAL SKILLS OF STUDENTS

We can assess the students mainly in four modes: Written Mode, Oral Mode, Practical Mode

& Integrated Mode.

Written Mode:
SE Exams
Class test
Self-test

Online test
Assignment
Report writing
Dissertations
Paper Review
Case Studies
Problem solving
MCQ

Open Book Test
Open Note Test
Essay writing
Annotated Bibliographies
Portfolios
MOOCs

Practical Mode:
Lab work

Comp. Sim. Work
Virtual Lab

Craft work
Co-Curriculars

Oral Mode:

Viva /Oral Exam

One Question Quizzes

End of the Class Quiz

Think-Pair -Share

Group Discussion

Fishbowl technique

Role Play

Authentic Problem Solving

WSO (Watch Summaries Question)
Socratic Seminar

Grand Viva

Rapid Fire Questions

KWL (Know-Want To Know-Learned)

Integrated Mode:

Paper Presentations
Technical Seminar

SWOC Analysis

Authentic Problem Solving
Field assignments

Poster Presentation

Major & Minor Project

; MOOCs
Work experience ;
Portfolios
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ASSESSING HIGHER-ORDER ABILITIES
& PROFESSIONAL SKILLS

Professional skills (also known as soft skills, generic skills, or transferable skills) have become
crucial traits of a graduating engineer in the twenty-first century. Industry/employers around the
world regard these qualities more than disciplinary knowledge, according to studies. Six of the
twelve NBA graduate qualities, namely (1) communication, (2) teamwork, (3) understanding
ethics and professionalism, (4) knowing global and societal settings, (5) lifelong learning, and (6)
knowledge of contemporary challenges, fall into this category. Furthermore, higher-order
cognitive qualities such as critical thinking, problem-solving, and making well-informed
judgments are required for a graduate to succeed in the new environment. Despite the fact that
businesses value these professional qualities and better talents, pupils are lacking in them. The
fundamental issue with them is that they are difficult to assess using the current traditional test
system.

4+ Innovative Educational Experiences to Teach and Assess

One of the most significant barriers to addressing these outcomes is the educational experience we
provide in our engineering programmes. Because most of our programme’s coursework focuses
on imparting technical information and skills, the assessment is restricted to those competencies.
Obtaining professional outcomes, on the other hand, may not be the result of simply taking a class
or a collection of classes. Rather, these outcomes are acquired or impacted by a variety of sources
both inside and outside the classroom.

To overcome these issues, we need to make significant changes to the way we construct our
curriculum, student learning experiences, and outcome evaluation. Several attempts are being
made around the world to address these issues. The following are a few recommended educational
experiences for teaching and assessing professional results and higher-order cognitive abilities:

«Course projects

 Open-ended experiments in laboratories
» Project-based learning modules

e MOOCs

 Co-Curricular experiences

e Mini / Minor projects

» Final year projects

e Internship experiences

* E-portfolios of student works

# Using Scoring Rubrics as Assessment Tool

It is critical to have reliable techniques / suitable evaluation tools to evaluate the, as students
attempt to achieve course goals and hence POs. Rubrics are an effective tool for evaluating and
assessing student work. They can also act as a transparent and motivating learning guide. Rubrics
are grading tools that are used to assess a student's performance and learning based on a set of
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criteria and objectives. Rubrics communicate your assessment expectations to students (and other
markers) as well as what you value.

Within rubrics, there are three components: 1 criteria/performance Indicator: (i) the aspects of
performance that will be evaluated, (ii) descriptors: characteristics associated with each dimension,
and (iii) scale/level of performance: a rating scale that defines students' level of mastery within

each criterion.

Communication Skills

Unsatistactory Developing | Satisfactory = Exemplary

1 2 3 4

PN ' a8,

Performance

criteria
Perfcemance
criteria

Periormance
criteria

Parformance

Y

Fig. 4: Examples of Rubrics (Accessed from Rogers 2010)
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MODEL QUESTION PAPER
Course: Programming for Problem solving (ESC 103)
Maximum Marks :100; Duration: 03 hours
Fifeive L puesnans:, 2R AT R T e T e |
1(a] Explam the steps tnvorveu in solvmgaproblem usmg compl.rter L ' ] _l_]_a_ {}0_1_ dil L_f_Z__ ’ 144
| 1(b) | Writean algorithm 1o find roots ofaquadratic equationax2 + bx +c=| 12 | €02 | L3 | 141 |

| 0 reading the values of 3, b and c. 1§

2(a) | Compare if-else-if and switch statement giving examples for Hlelr T G I
| relevant use. 5

1 { |
b | Wite a G program that reads a given integer number and checks| 12 | €03 | L3 | 1.4

| whether it a palindrome. A palindrome is a number that has same value
 even when it is reversed. Eg: 12321 s a palindrome.

3a .COmDare the working of three looping constructs of Clanguage giving| 08 €03 | L2 144 |
| their syntax. \ ‘ :
" ap | Whatdoes the following program do? | ‘
| #include <stdio.h> |
' int main() |
[ { \
char ch; \
int vent = 0, cont=0; '

for ( ch = getchar(); ch != "\n'; ch-wgetcnar() {

ffich=="2" | | ch=="e" | | ch=="" | | ch=="0" | | ch=="t' || ' | | |

{ == e co4 | L4 g b |
| ch=="'A Hch ='E “cn-——"'“ch___vouIlch__!u) ! 12 | | 4.1 |
vent+-+; | ‘ !

else if((ch >= 2" &&ch <=7) || (ch >= W 8& ch <="'Z)) | ! |
cent++; . ‘

| [ 1

{

}
printf( * %d  %d\n", vent, cent);

Li0 e B | Rewite the above program using while and switch constructs. j % VA ,
| 4a ' Compare call by value and call by reference \mm relevant examples 1 8 | ©CO3 | L2} 1 4 1
i 4b Write a C function to find the largest and smallest in a given fist of | T T e
| . integers of size n using call by reference: | . i

. void minmax( int list[ ], int n, int *min, int *max); :‘ i 1

52 | Explain at least four file handing operations avaiable in C language| 4 eleoa LB T
| | giving their syntax.

| 5b | Identify the bugin the Iollmmng function written to return the swapped
|y | values of two integer variables given:

BL — Bloom’s Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analysing, 5 —
Evaluating, 6 - Creating)

C0 — Course Outcomes

PO — Program Outcomes; Pl Code — Performance Indicator Code
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MODEL QUESTION |
Course Name: Programming for Problem Solving
Duration: 3 hrs. ; Max. Marks: 100

AL LN

Instructions:
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a. Attempt five questions selecting ONE from each section. Question 9 (Section E) is compulsory.

b. All the questions carry equal marks.
c. Draw neat diagrams wherever applicable.

= M PRI T R

SectionA

1. [a. What is an algoritm? Explain the characterictics of an| 246 | 12 | 2 L
| algorithm. ol 2 TR
| b. Wite an slgorithm to find angle between hour and minute | 7 3 3 1 il
hﬂr:‘swofa clockata gi!_eli fime. &
g c. s it mandatory to declare main() function with retum type | 3+2 4 g ! el
as void or int. What will be the effect if there is no retum type
declared for main() functon? ST e [ b4 T Vol st P
SRR L R SRR T K B
2. | a. Whatis the difference between defintion and declaration in . 140130
C? When a user writes “int x;” is it treated as declaration or | 3+2 24 5
definition in C. . ]
[ Wetea progem in Cto o It of 3 positve mger | 7 | 3 | B | 12 [ 141
numbers using conditional operators. il gt P
| e Whatis mesntby iterative statements? Whatarethe diferent | 8 | 12 | 3 | 1 | 141
| pes ofiterafive siatementsin C? s - i
IRt T ot Y R G T T R
3. | Bob hao laced N obicts i a row which are maredwith | 12 | 3| 367 | 12 | 141,
a number equal to their weight in Kg. He wants to check
whether the objects are in increasing order of their weights
_ | ornot. Writs a G program to help Bob. ol B ed -
| b. Diferentists between Big-0 and Big-Omege notatin. 4 L2138 L1 M
| c. Whatisthe role ofindexin an array? Howare the elements | 242 | 2 | 3 | 1 | 141
| ota2Damy sccessedinC? VR L —
T I A e T By W 0 T R R IR DR Dl S R WA AT
-4 |a Ramic conducting a study which ic based on counting | 4+4+4 3 | 367 | 12 1
the number of cars crossing the highway. Every hour
he generates a random sting containing cequence of
characters -rbwbwr...»_ where r represents red color,
W den?tes white color and b denotes blue color cars. The
string is forwarded to Shyam for analysis who computes
the number of red, blue and white color cars crossing Ram
every hour. Assume that Ram works for 5 hours in a day,
help Shyam generate a daily report containing the following:
i. Total number of different colour cars crossing Ram in an
hour.
ii. Total number of different colour cars crossing Ram in a day.
jii. Total number of cars crossing Ram in a day. —
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| b. What is a variable? Explainﬂtewaystodeclarescopeofa‘! 216 LI s i !1'4‘1
[ cvmiable. i il GRENER O VSR | AR ) LA

-

5. | a. Wrie a program which will read positive integer numbers I 12 3 T‘
| from the users and compute the sum i the number can be | ‘
expressed as power of 2. The test whether a number can | \

|  be expressed as power of 2 will be done ucing a function 1

| power_of twofinta). |

1

|

| b. Whatis recursion? Differentiate between homogencous and | 2+3+3 | 2
| heterogeneous recursion with the help of an example.

6. | a What are the different wayc to pass parameters to a| 4+4 2 l 35 1 141
function? Explain with ‘!_";"Ell’" ofa suitable example.

| b. o it possible to retum multiple values from a function? | 4+8 | 3 l 367 | 12 | 141

| Justfy the ctatement with the help of anexample. | | | |

W N R e ) e v S eotlienidl 5 i (VL YL AR Pl
| a. Whatis a structure? What is the benefit offered by usinga | 2+6 2RI[D 1 141
| structure over multiple arays? AL PN o e T T 4

'b. Ram is working on a project which requires refurning | 12 4 5 1 141

| multiple values from a function. He chserved that a retum T
| statement can only be used to return a single value from a |

function. How the function should be implemented so that f }
mulple values can be returned by Ram? | |

5 SUTEREN SRR L ORI S

8. ‘ a. Write a program that reads & number ac input from the
user. The entered number is written to & file “even.bit” if the ' J
J input is even else it is written to “odd.bt”. Write a C code o

—
ra
(S 1

|
on

|
—

|
oy
2=
il

perform the desired tack.

| b. What are the different methods to open a file? Explain each | 345 | 2 5 ]
] with the help of 2 C program.

9. |a. Whatic a compiler? List names of any 2 compilers. DT R TR

' b. What are the benefits of designing a flowchart for sovinga | 2% | 4 AN PRt TG W
| problem? VRIS e
2% 3 4

1 e e il By |
| c. Wl:nat is the output of the following code? | | |
l int main{}{ |
| intx=10; i
| int y=sizeof{x/2);
| printf("%d"y);  }

| d. What is the ifterence between creating constant using| 2% | 8
| #define macro and const keyword? e are]
l 3
B J

ie What ic the role of function prototype? When is it requiredin | 2% | 2
c?
TN

£ Which of te olowing ar unary aperstor n C7 Stote| 2% | 2
reason for your answer.
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g. Which of the following special symbol allowed in & variable | 2 7 2 3 1 141
name? State reason for your answer,

a. * (asterisk)

b. | (pipeline)

c. - (hyphen]

d. _ (undzrscore)

h. In which header file is the NULL macro defined? State| 2% | 2 3 e I
reason for your answer.

a. stdio.h

b. siddef.h

c. stdio.h and stddefh
d. math.h |

ks

BL - Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analysing, 5 —
Evaluating, 6 - Creating)

CO - Course Outcomes
PO — Program Outcomes; Pl Code — Performance Indicator Code

Modern methods of the CIE & SEE
assessment in various programs in our

College

Continuous Evaluation Quiz Contest & Debate
Contest
system Wy

Open-ended problem-solving
& assignments

@ MOOCs
e @
Term papers & Course Project
Rubrics

Grand Viva & Oral Exam /Viva
Voce

Choice Based Credit System

Open Book Examination

Written Examination

320f72




S

SurTech

4 Continuous Evaluation System

Continuous and Comprehensive Evaluation (CCE) system is useful to assess all
aspects of a studenl’s development on a continuous basis throughout the
year.

The assessment covers both scholastic subjects as well as coscholastic areas such as performance
in sports, art, music, dance, drama, and other cultural activities and social qualities.

The main aim of CCE is to reduce pressure on students who are unable to effectively participate
in the educational system and leave it dejected and with low self-confidence.

Students are required to participate in activities even if the syllabus is not
covered.

CONTINUOUS: COMPREHENSIVE:
(Regularity in assessment (Both Scholastic & Non-
throughout the year) Scholastic areas of pupils
oDaily growth)
e\Weekly eAttitude
eMonthly e|nterest
eHalf-yearly eAptitude
Yearly ePersonal & Social Qualities

EVALUATION:

A process of finding the
extent to which the desired
changes have taken place in
the learner
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Componenis of Continuous and Comprehensive Evaluation

UnFehr o Ry = ! [

Quiz Assignments Written Practical Lab Term Tutorials Weigtage
& Work & Papers & to
Oral Test Project Work Seminar Attendance

Scholastic  subjects are  assessed using two modes: Formative Assessment
(FA) and Summative Assessment (SA).

Formative evaluation helps in strengthening and improving the object being evaluated by
examining the delivery of the program, the quality of its implementation, and the assessment of
the context, procedures, inputs, etc.

Formative evaluation is conducted to monitor instructional processes to determine
whether learning is taking place as planned.

It is concerned with judgments made during the testing or the development of a programme which
is directed towards modifying, forming or improving the programme.

It considers smaller and independent units of the curriculum.
At the end of every unit, students should be given test for diagnosis.
These tests are used to make the process of teaching-learning highly effective.

It provides continuous feedback to both pupil and teacher concerning success and failure of the
learning process.

Formative Assessment usually comprises of Class Tests, Homework, Quizzes, Projects, and
Assignments directed throughout the year,

A summative evaluation examines the outcomes of the learners.

Summative evaluation is conducted at the end of the semester/ End of the Unit or Module after
completion of the entire Unit/Module & Course.

It evaluates the achievements of education and is designed in such a way as to determine the extent
to which the behavioral modification takes place in an individual.

Achievement tests and annual examinations are the various types of tests used in summative
evaluation.

It is a later process that occur at the end of the academic session to measure the
achievement of the pupils.
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Evaluation of Scholastic Areas:
Term 1 Term 2
'FA1 FA2 SA1 FA3 FA4 @ SA2

Weightage 10% 10% 30% 10% @ 10%  30%

Term Weightage_ FA1+FA2+SA1=50% FA3+FA4+SA2=50%
Total: Formative  Assessments (FA) = FAl+FA2+ FA3+FA4 = 40%
Summative Assessments (SA) = SA1+SA2 = 60%

Scholastic Assessment grades are generally given on a 9-point grading scale.
Evaluation of Co-Scholastic Areas:
Co-Scholastic areas are assessed using multiple techniques based on specific criteria.

Assessment of co-scholastic areas are done at the end of the year, and grades are generally given
on a 5-point grading scale.

Minute Papers Examination

At the end of a class, instructors can ask students to write for a minute or two on one of the
following kinds of questions:

“What is the most significant thing you’ve learned today?”

“What points are still not clear?”

“What question is uppermost in your mind at the end of today’s class?”

Responses can help instructors evaluate how well students are learning the material.

%+  Class Test

This type of test includes all types of questions-essays, short answer, objective, Design in test all
levels of cognitive domain; Exam Blueprint be prepared to ensure inclusion of all types & levels
of questions and proper sampling of content. Rubrics (with detailed indicators of level wise
performance) & Model Answers for making essay type questions for minimizing subjectivity;
Making Criteria made known to students; Teacher should provide written feedback selectively &
discuss answers in the class; Only Role/Code numbers, not names be written to avoid bias in
marking; display of model answer copies.
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%  Open-ended problem-solving &
assignments

Open-ended problem is a problem that has several or many correct answers, and several ways to
the correct answer(s).

The Open-Ended Approach provides students with "experience in finding something new in the
process"

Open-E.nded problems are also used as assessment tasks because "In responding to such (open-
ended)'ltems, students are often asked not only to show their work, but also to explain how they
got their answers or why they chose the method they did”.

The Open-Ended Problem Solving also has been widely regarded as an advanced style of teaching
mathematics in the U.S. & Japan recent years.

Co (<3
MPARING AND DISCUSS™

(WDEAS / QUESTIONS / PROBLEMS |

tl"he assignments will. be checked, and feedback will be given to the students, either by the
instructor, or by a designated grader (usually a graduate student) - but under the instructor's close
supervision.

The letter grade (from F=failed to A=very good) weighs the various numerical grades (how many
correct solutions one gives).

4+  Case Study

A case study is an in-depth study of one person, group, or event.

In a case study, nearly every aspect of the subject's life and history is analyzed to seek patterns and

causes of behavior.
/@\}JJQ/OL 36 of 72
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Case studies can be used in a variety of fields including psychology, medicine, education,
anthropology, political science, and social work.

Process diagrams for engineering case analysis

Define Perform Interpret
Problem Analysis Results

Diagram the Develop a
System Model

Case Study Evaluation Criteria

User needs,

Study design,

Data characteristics and quality,
Data management, and
Institutional issues.

USER NEEDS

The term "user needs," refers to needs to find, evaluate, access, transfer, and/or combine data.

It also refers to requirements for manipulating, processing, analyzing, or otherwise working with
the data.

Finally, it refers to the necessity for users to respond to institutional or cultural constraints,
motivations, or pressures.

Identifying Users

Was there a clear definition of users and user groups at the inception of the research
project?

Were users at each step of the data path, from initial data collection to final analysis and
archiving, clearly defined?
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Understanding Users' Requirements

«  Were the specific requirements of users at each step of the data path clearly defined?
«  Were future potential users' needs predicted and accommodated?
*  Were there incompatibilities or conflicts among different user groups?

«  Were institutional structures and management mechanisms (committees, working groups)
established to identify users' needs and resolve conflicts?

» Did users feel as if their needs were accommodated? If not, why not?
Technical Aspects

* Did the study create specialized algorithms, routines, data management procedures, or
database structures to accommodate users' needs? If so, how successful were they?

*  Did the study, as originally envisioned, require interfacing disparate databases?

*  Were interfacing requirements and issues understood and allowed for?

STUDY DESIGN
Conceptual Framework

* Was the study based on an overall conceptual model that described the relationships (both
theoretical and functional) among different data types?

° Was the conceptual framework pursued to a level of detail that helped identify data
interfacing issues?

*  Was the conceptual framework explicitly multidisciplinary and multimedia?
Methodological Issues
°  Was the study an interdisciplinary one involving multiple data types?

*  Wereall relevant disciplines and data types identified at the beginning of the study, or were
midcourse adjustments required?

e Were pilot studies performed to assess potential data integration issues and solutions?

e Were data integration issues identified and planned for in the initial phase of the study? If
not, at what stage of the study where they considered?
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Were methodological differences among study components that created difficulties in later
integration identified at the outset of the study?

What changes would the participants make in the study design if they had the opportunity
to begin over again?

Data Integration

Did the study design involve using preexisting data? If so, what problems were
encountered? Were enough metadata available?

Were there technical differences among disciplines that created data integration problems,
e.g., requirements for different spatial scales or levels of detection?

What kind of data integration did the study's data analyses require? Were these based on
the study's underlying conceptual model and were they allowed for in the study design?

DATA CHARACTERISTICS AND DATA QUALITY

Data Characteristics

L]

Were data characteristics sufficiently documented in the metadata? If not, how difficult
was it to find needed information about the data?

Quality Control

If historical data were used, what quality control problems were encountered and how were
they resolved?

Were potentially problematic data characteristics known beforehand or discovered in the
data integration process?

How were differences in data quality among data sets handled?
Were data quality procedures considered an integral part of data integration?

How were data verified and validated?

Data Integration

What specific data characteristics created data interfacing problems?
What was the source(s) of these problems?

Were there data formatting or quality standards that proved useful?
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What lessons were learned that would be applicable to other studies?

DATA MANAGEMENT

Data management refers to the provisions for handling the data at each step of the data path, from
initial study design, through data collection, accessing, and analysis, to final reporting and
archiving.

It refers not only to specific technical procedures, but also to the plan for ensuring the original
quality of the data and preventing their degradation over time.

Data management plans should include organizational plans that specify data management
functions and who has responsibility for data quality at each step of the data path.

Up-Front Planning

Was there an overall data management plan that supported the data integration process?

What provisions were made for data access, retrieval, and manipulation?

Were data management procedures designed to relate directly to technical issues involved
in data integration?

Were quality control issues considered in all data management procedures?

Were archival needs considered at the beginning of the study?

Data Management Procedures

Were specific database tools developed to aid the database interfacing process?

Are there readily identifiable authorized versions of the different data sets? If so, how are
these maintained?

What provisions were made to make metadata available to users?

Did data management requirements related to database interfacing add to project overhead?
Did data integration directly benefit project participants?

How accessible were the data?

Were there any restrictions on use of the data? If so, what was the source of these
restrictions?

Planning for the Future
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»  Did data management procedures and systems explicitly consider future potential needs?

+  What arrangements were made for archiving the data for future uses?

¢ Where are the data now and are they easily accessible? Are metadata readily available for
future users?

» How easy would it be to transfer existing data to different database systems?

«  What changes would the participants make in the data management plan if they had the
opportunity to begin again?

INSTITUTIONAL ISSUES

Institutional issues often have an overriding influence on the success of data integration efforts,
yet they can be difficult to identify and resolve.

These issues arise, for example, from differences in agency missions and mandates, from funding
restrictions, from differences in time horizons and constituencies, and from differences in
organizational cultures.

Participants
¢ Who were the key participants and what were their roles, responsibilities, and authority?
°  What was the nature of the key participants, e.g., private, governmental?

* Were key players or data sources missing from the study?

*  Did any participants place special conditions on their participation and/or on access to data,
e.g., proprietary data?

Organization and Management

° What was the project's management structure, especially with regard to database
interfacing? Was there a lead entity?

*  Did the study's organizational structure support or impede database interfacing?

e  What arrangements were made among the participants with regard to database interfacing?
Were these formal or informal?

e  What was the decision-making process, again especially with regard to database
interfacing?

°  What kinds of arrangements were made for acquiring data from other organizations?
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» Was adequate funding available and committed for the duration of the study?

*  Was there a long-term commitment to database updating and other maintenance?
* Who can access the data now and are there any restrictions on this

»  What agency, if any, was given responsibility for long-term management and maintenance
of the data?

Data Integration

» Did all participants agree with the need for data integration?

*  What mechanisms were established for cooperation and data integration? Were any of
these novel?

¢ Were potential conflicts and disagreements clearly identified and negotiated at the
beginning of the study?

* Did agency missions, mandates, and policies restrict participation or otherwise impede
database interfacing?

*  Did existing data management practices impede data integration?

4% Term papers & Course Project Rubrics

Components of
Rubrics

Abstract

Literature survey

Methodology !
Innovativeness and creativity
Implementation _
Demonstration and presentation
Questions and answers

- defines students”
. level of mastery
within each B
criterion ! Satisfactory

Developing

AT g T *@if Exemplary
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RUBRICS FOR A OF DESIGN PROJECTS
THTE AN AR L TR = ARG R WO
| Purpose of Does not clearly explain the Provides a description of the |Provides a defailed intended
' the Project intended outcome of the project | intended outcome of the project  outcome of the project which
‘ | or provides little information about | which includes Information about | includes information about the
i | the problem that was being solved, | the problem that was being solved | problem that was being solved or
1 | the need Deing met, or why the | orthe need being met, and why the | the need being met, and cleany‘
‘ | project was selected | project was selected articulates the reasons and |
' . decision-making process used to |
L g B , ' select the project |
| Research  Lacks awareness of similar work | Reflects awareness of similar work | *Reflects thorough understanding |
; | done by others in an unacceptable | done by others and presents it in - of similar work done by others and |
‘. ! literary form | an acceptable literary format | presents it in an acceptable literary |
| i IR RN l Lrommat Sl fs s 3 ol
1 Choices  Lacks justification of choices with Justifies choices made with | Demonstrates sophisticated |
| little or no references to functional, | reference to functional, aesthetic, | justification  of choices  with |
{ aesthetic, social, economic, or | social, economic, or environmental | reference to functional, aesthetic, |
!  environmental considerations | considerations | social, economic, or environmental |
| Alternative Only one design presented or  Afteative approaches identified | Final design achieved after review
| Designs clearly infeasible alternative given. | to some degres. | of reasonable alternatives. |
j. ' Serious deficiencies in exploring 3 !
| andidentifying alternative designs. P RNV e T (eh 8
Application of | No or erfoneous application of  Effective applcation of engineering | Gritical sslection and appiication
Engineering | engineering  principles yielding | principles resulting in reasonable | of engineering principles ensuring
Principles | unreasonable solution. | solution. reasonable resuits.
 Serious  deficiencies in proper |
| selection and use of engineering ‘
| principles.
Final Design | Not capable of achieving desired Design meats esired objectives. | Design meets or exceeds desired
| objectives. ‘ objectives.
Interpretation of | No or eroneous conclusions | Sound conclusions reached based | Insightful, supported conclusions
Results | based on achieved results. Serious - on achieved results. JEdfocominendations, |
‘ deficiencies in support for stated 1 '
| conclusions. | |

Using Scoring Rubrics as Assessment Tool

Indicator  edequate(1) Average(2) Good(3) Outstanding(4) Markselected  Welghtage (i‘l:?;r:d
Organization of Hard to follow; sequence of Most of inf ted  inInformation presented as
presentation information jumpy PNu:ln?l‘:)r_g;&g:m Il:;;’;}ﬂtim W::\'nln follov ing story In Jogieal, ) 3
3 o . easy to follow sequence
Background content  Material not ck'::!y related totople  Material sufficient for clear Material sufficient for clear  Material sufficient far clear
'.é OR background dominated seminar 3 ding but not undersianding AND effectively undmu:;}iing A.\'DM 4 3
< clearly presented exceptionally presenf
S5 Methods Methods oo brief or inseffcient for  Suffcieat for understanding Em'ﬁ for understanding  Sufficient for understanding
adequate understanding OR too but/nol dlearly e cnresented | AND exceptionally presented 4 3
- detailed presented  AND effectively prese:
.;‘ Some figures hard Lo read Majority of fgures clear  Most figures clear All figures clear
. NP 3
.:.g m::g:n‘, a(h(E:"::” Some in Inappropriate formal ?;#;;?JWM& Most appropriately formatted  All appropriately formalted 4 &
2 Some explanations lacking Reasomably explained ~ Well explained Exceptionally explained
Knorwledge of subject Does not have grasp of information; At ease with ted full
i e i information; Al ease; ans d all I
answered only rudimentary questions answered nost qutslil::ls !}u: failed to elaborate knowledge: answered all 4 a
U hics e " questions with thhnraliinrn 100
505 gra t rarely support text U h . . plain text Uses graphics that explain
Graphics (use of ses graphics that relate to Uses graphics that explain te grap
I‘mrl:-rpclnl) and presentation text and presentation and presentation ;n:s :1;:-;:: text and 4 2
Presentation has more than 10 Presentation more than Presentation has no
& Mechanics misspellings and/or grammatical than 5 mmhu;f,,;,o ;:g}f,,. 2’,',1’1‘:,‘,:{.‘5.“;2’,‘,3}’“ misspellings or grammatical 4 2
= ;""g slides: grammatical errors grammatical errors errors
B i ides; no or just Refers to slides tomake  Refers to slides to make points; Refers to slides to make
.s Eye Contact oceas cye contacl. pﬂh;“i.;l occastonal eve eye contael majorily of time msﬂ:-::-“mﬂi with 4 2
= conla contact
8 Mumbles and/or Incorrectly Incorrectly few  Correct
. FONOUIN Incorrectly ounees few ‘orrect, pi
§ Elocation - g"rg’.“'im“';’“’“" terms Voloe s low; some IurnisPVokv ﬂu‘:l’ualu t:x:m \'ugcme:r with few  pronunclation of all terms
£ abllivio speak ifficult to hear from low to clear; difficult to flactuations; andience can hear Voice Is clear and steady, q 2
English language hear at times well most of the time audience can hear well at all
times
Short; less than 30 min Rushed OR  Short 40 min OR | 5 (45-50 min)
f ong >50 te 40-45 min Mostof  Appropriate min,
Lengthand Pace  dragging throughout. Rushed OR dm{n;i: part ;mu:ﬂfm “‘,;l paced. Well-paced throughout 4 2
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/l:/




S

SurTech
PROJECT
RUBRICS FOR REVIEW -1
e PI Marks  VeryPoor  Poor Average  Good Verygood
tole  Upto20%  Upiodo%  Uplo60%  Uptod0%  Uptodoo%
| 2.1.1 | Articulate ' 02 | Problem Problem Problem Problem statement | Problem statement
1 | problem statementand  statementand | statement is clear and is clear and
- §mtement§ ang | objectivesare | objectives are | is clear and objectives are ' objectives are
identify objectives not identified not clear ' objectives not completely ' completely defined
| - GA ‘arenotinfine | defined. ‘ :
. with problem |
g’ T : ; ' statement _ :
2.1.2 | Identfy - 02 Engineering Engineering | Enginesring Engineering  Enginesring |
: engineering ‘ | systems are systems are  systems are - systems are | systems are l
| syslems, i not identified. identified but not | clear. Variables, | identified. | identified.
| variables, and  Variables, and | clear. Variables, | and parameters  Variables, and Variables, and
parameters ' parameters and parameters | to soive the  parameters parameters
to solve the 1o solve the to solve the problems are not | to solve the to solve the
| problems - IA problemsare | problemsare | defined problems are problems are :
LA ol B _ Motdefined | not defined __ partially defined | completely defined |
| 2.2.3 | Identify existing 02 | Notablato Not able to ' Not able to Ableto identity | Able to identity |
; processes/ 1 identify existing | identify existing | identify existing | existing solution | existing solution '
! solution methods | - solution for solution for ' solution for | for solving | for solving the |
- . for solving  solving the solving the ' solving the | the problem. | problem. But ;
! | the problem, . | problem. The | problem, The | problem. But | Assumptions, and | assumptions, 1
. | including ; | assumptions, assumptions,  assumptions and = approximations | approximations .‘
| forming jus}iﬁed | approximations | approximations | approximations | are clear | and justifications {
approximations | | and and ' are aligned fo the ' are clear 5
| and assumptions | | justifications | justifications are | objectives.
- GA | argalsonot | identified but not | :
! ; | identified. clear :
| 2.2.4 | Compare 02 | Notable Not able to Able to compare | Abie to compare | Able to compare |
- | and contrast | to Identify compare alternative alternalive solution | alternative Solution |
alternative | alternative | alternative solution | processesand | processes, ;
- solution Solution | solution processes contrastclearly | contrastitand |
| processes to | processes | processes ' but could not but not able  also able to select |
| select the best | contrast clearly | to select best best process !
! ' process - GA | ' process i !
| 10.1.1 | Read, understand | 02 | Not able ' Able to identify | Able to read | Able to read, Able to read, |
WAL ' 1o identify non-technical | technicaland  understand understand and |
 technical and technical and information | pon-technical technical and interpret technical
| non-technical | non-tachnical | information, non-technical and non-technical |
information - GA information | but could not information, but ' information ‘
| understand and | could not interpret |
Ll S s QLT | InfEr et N e A o e
GA - Group Assessment IA — Individual Assessment
44 of 72

RINCIPAL | \nstitu®
nd‘ a SL} G (ﬂ'\\p\“’
i cha e gorts o
gud RSP ata
e r\’\f‘O‘.OQ«‘:‘ St LS
Tecl " pum i




S

SurTech
RUBRICS FOR REVIEW - I
Y o Pl Marks  Very Poor Poor Average Good Verygood
l Code i L BN % _ll_btuzo% Up'to.‘{q%‘ & Uploﬂl% ~ Upto8d% Ilphwo% 5
| 3.2.1 Apply fon'nal idea 02 Not able to | Able to identify Able to use the Ableto generate Able to generate |
i ' generation tools to identify tools | butnotableto | tool but not engineering engineering |
5 | develop multiple to develop ' use it effectively | able to generate | designs butnot | designs with
! engineering design solutions - engineering ' able to justify | justification
oo fsotitons J6A 4 e ANTRDEGY T designs. e ) A |
[ 323 | Identify suitable 02 | Notableto Able to identify  Able to use Not able to Able to justity |
‘ criteria for evaluation identify criteria | criteria butnot | criteria butnot | justify the | the comparison |
1 of alternate design | able to use them | able to compare | comparison with criteria |
i solutions - GA Jessd | ajtematives with criteria _ |
| 331 | Applyformal decision- 02  Notable ' Abletoidentify | Abletodentity  Able o use Abletouse |
‘ | making tools to select | to identiry | but not able ' optimum one but | optimum one | optimum one
! | optimal engineering decision-making | to choose not able to useit | butnotableto | with justification |
‘. | design solutions for tools | optimum one  justify «
! | further development | ‘
I |-GA : |
| 3.2.2 | Build models/ 02  Notableto  |Abletochoose | Abletousethe | Ableto generate | Able to generate |
| prototypes to develop | Identify tool to | the tool but not  tool but not alternatives | and justify the |
| diverse set of design | buldmodel/ | abletouseit  abletogenerate | butnotableto | bestsolution
i | solutions - 1A ‘ prototype ' effectively aternatives | justify the best
| | a1 , | solution A A BF i
| 13.1.1 | Develop 2D drawings | 02  Notableto | Able to identify Able to use CAD | Ableto generate | Able to generate |
| of components/ | identify CAD | butnotableto | foolbutnot  drawingsbut | drawings with |
| | systems using , tools | use CADtool  abletogenerate | not able to standards
| | modern CAD tools - 1A | drawings follow drawing
| IR, e G [ ; | standards [ .
| 13.1.2 | Develop3Dmodelsof | 03 Notablelo | Ableloideniy | Ablelouse CAD | Ablefo generate | Able to generate |
' components/systems identify CAD | but notableto  tool but notable ~ models butnot  models with
' | using modern CAD | ' tools |useCADfool  fogenerate 3D  abletofoliow | standards .
| tools - 1A N | . models | standards o LAY I
'13.1.3 | Apply GD&T . 02 Notableto | Able to extract | Able to Able to apply Abletoapply |
| | principles as per extract GD&T } but not able understand but | GD&T s_tandards | and justify ;
L BRI principles from | to understand  notableto apply | todrawings | GD&T standards |
to manufacturing - ASME standards | them GD&T standards  butnotableto |todrawings |
drawings, with all ; | Justify i
‘ | relevant data like |
i | material, hardness, '
‘ | surface finish, and |
i tolerances - 1A
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ISPl Pl Marks  Very Poor Poor Average Good Very good
L R A L Up to 40% Upto60%  Upto80%  Upto100%
3.4.2 | Generate information 02 | Notableto Able to identity | Ableto Able to collect | Able to apply
through appropriate identify suitable ' butnotableto | follow testing | information information
tests to improve or tests to be done | follow testing | procedures but not able for the
revise design - GA procedure but not able to apply it for improvement
to collect improvement
information
4.3.1 | Use appropriate 04  Notableto Able to identify | Able to conduct | Ableto follow | Able to collect
procedures, tools and ' identify tools, but not able experiments but | procedure but | data as per the
techniques to conduct | techniques and  to conduct not able to follow | not able to standards
experiments and procedures experiments ' procedure collect data '
collect data - GA
4.3.2 | Analyze data 03 | Notableto Able to | Ableto analyze | Able to correlate | Able to identify
for trends and - understand data = understand data but not able | butnotableto | errors and ;
correlations, stating butnotableto | to correlate them | identify errors | limitations
possible errors and analyze data and limitations
limitations - GA |
10.2.2 | Deliver effective oral 03 | Could not Could not Able to defiver | Deliver effective | Deliver efiective |
presentations to | deliver effective | deliver | fair presentation | presentations | presentation and
technical and non-  presentations. | presentation, | butnotableto | butableto | able to answer
technical audiences ' but presentation | answertothe | answer partially | all queries of the
-1A was prepared | audiences ' to the audience | audience.
L : and attempted. : | queries. :
0.3.1 | Present resulis as a 03 | No Contribution | Contributions | Contributions A contribution | Contribution
| team, with smooth from an from an ' from an ' from an from an
integration of individualtoa | individualtoa  individualtoa | individuaitoa | individualto a
| contributions from all team team is minimal | team is moderate | teamis good | team is good
individual efforts — GA  but not well ' and results in an |
+ 1A groomed in integrated team |
team. presentation.

*

Grand Viva & Oral Exam /Viva Voce

Oral examination or viva-voce is used mainly to test the cognitive domain and is conducted with
the  aim  of  evaluating the qualities like  depth  of  knowledge,
ability to discuss and defend one's decision, attitudes, alertness, ability to perform under stress and
professional competence.

The oral exam (also oral test or viva voce) is a practice in many schools and disciplines in which
an examiner poses questions to the student in spoken form.

The student must answer the question in such a way as to demonstrate sufficient knowledge of the
subject to pass the exam.

The oral exam also helps reduce (although it does not eliminate) the risk of granting a degree to a
candidate who has had the thesis or dissertation by an expert.
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The Conventional Viva-voce examination (CVE) is fraught with subjectivity and has been found
to have poor validity, reliability, and objectivity.

;_': |12 k<
I

AD CORARATL NI

ICS FOR COMMUNICATION (WRI

~ component

imWriuen ,
Communication

|

| Presentation
| Visual Alds

|

|

' oral
| Presentation

: Boﬂy
Language

e —— 0o N

. Proficent
Report is well organized and

| clearly written. The underlying
|logic is clearly arficulated and

easy fo follow. Words are chosen

| that precisely express the intended

meaning and support reader
comprehension.  Diagrams or
analyses enhance and clarify
presentation of ideas. Sentences
are grammatical and free from
spelling errors.

| Slides are error-free and logically |

| present the main components of

the process and recommendations,
Material is readable and the

| graphics highlight and support the
main ideas. |

Speakers are audible and fluent
on their topic, and do not rely
on notes to present or respond.
Speakers  respond  accurately |

‘and appropriately to audience
| questions and comments.

Body language, as indicated

by appropriate and meaningful
gestures (e.g., drawing hands
inward to convey contraction,

- moving arms up to convey (ift, etc.)
|eye contact with audience, and

movement, demonstrates a high
level of comfort and connection

lﬁep{—)rt”i's organiied 'a!'id_cléény Report  lacks

Needs Improvements
an  overall
written for the most part. In organization. Reader has to make
some areas the logic or flow of considerable effort to understand
ideas is difficult to follow. Words | the underlying logic and flow
are well chosen with some | of ideas. Diagrams are absent
minor exceptions. Diagrams are or inconsistent with 'me text. |
consistent with the text. Sentences  Grammatical and spelling errors
are mostiy grammatical and only @ make it diﬂicu!t_for the reader to
few spelling errors are present but | interpret the textin places.
they do not hinder the reader.

Acceptable

Slides are error-free and logically | Slides contain ermors and lack

present the main components of a logical progression. Major |

the process and recommendations. | aspects  of the analysis or

Material js mostly readable and | recommendations are absent.

graphics reiterate the main ideas. | Diagrams or grapl_ucs are absent
| or confuse the audience,

Sbeékelé are mostly audible and | Speakers are often ingudib!e‘
fluent on their topic, and require or hesitant, often speaking in
minimal referral to notes. Speakers | incomplete sentences. Speakers
respond fo most questions rely heavily on notes. Speakers |

d appropriately. have difficulty responding clearly
accurately and appropriately. ‘and accurately to audience

- questions. ‘
Body language, as indicated by |Body language, as indicated by
a s¥ignt Ey‘ten!tglerlcy to repetitive | frequent, repetitive and QIstracung‘
and distracting gestures (e.g., | gestures, liitle or no audience eye- |
tapping a pen, wringing hands, | contact, anq for stiff posture ami
waving arms, clenching fists, etc.) - movement, indicate a high degree
and breaking eye contact with |of discomfort interacting with |
audience, demonstrates a slight | audience.
discomfort with the audience. ; ‘I

| with the audience, SRS TIA !

A Structured Viva-voce Examination (SVE) using card system for the viva-voce was designed for
the semester term ending examinations for students.

A. Subject/ Course Based card System

B. Module based Card System

C. Topic based Card System
Implementation Procedure:

1. Based on the syllabus and after due weightage to the various topics as per the curriculum
prescribed by the Department, questions were framed under all modules.
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2. The questions were developed with graded levels of difficulty for different topics of the
examination.

3. The questions were subjected to peer review and finalized with approval of head of the
department.

4. Cards were designed with questions written on them.
5.The students were briefed about the system prior to the examination and consent was obtained.

G.The viveT was conducted by two faculty members. Each faculty dealt
with five topics.

7.At. the viva 1.0 sets for each Module of cards were laid out on the table. Each set had two subsets
a) direct questions b) applied questions.

9.The student })egan fror:n any of the major categories and randomly chose a fixed number of cards
from each topic sequentially and attempted to answer the same.

lg.lDependlrllg on the initial r‘esponse of the student, he/she was encouraged to respond to questions
of lower or higher level of difficulty as the case maybe to assess the level of student's knowledge.

Also, a mix of direct questions and applied questions from the two subsets was used.

Conve_ntio.nal Viva-voce Structured Viva-voce
Examination: Examination:
S1 |Statements 1 | Covers all topics, hence

: comprehensive evaluation
I |Examiners can be moody affecting P

performance Eliminates subjective bias

(3]

3 | Minimizes chances of repetitive

[ Oln H T

hence incomplete
Tendency to be biased Helps to focus on one topic at a timq
5 | Students get more time to think

4 |Focus too much on one topic

especially of their interest 6 | Helps student perform better

Is student friendly

Helps maintain chain of thought
because of sequential questions

5 |Proceed haphazardly

6 |Questions are predictable

%+  Written Examination
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In Indian engineering education system, written examinations play a major role in assessing the
learning and awarding of grades to the student

Universities and colleges give highest weightage to the outcomes of the written examinations in
overall grading.

Questions raised in the examination/test papers play an important role in defining the level of
learning the student is expected to achieve in the courses and hence in the program.

Since assessment drives learning, the design of question papers needs to go beyond the mere test
of memory recall.

Written examinations assess a very limited range of outcomes and cognitive levels.

Particularly in the courses, where course outcomes (COs) cover a broad range of expectations,
written examinations alone will not be sufficient to make valid judgements about student learning.

%  Quiz Contest & Debate Contest

This type of tests can be conducted 4 per semester including 1 Makeup & 1 Surprise Quiz; Also
valuable as ‘End of the class quiz’.

Teachers be trained in construction, advantages and precautions while preparing different types of

objective items; Balance between recognition and recall types; Go beyond factual information to
HOT skills.

Debate Contest: Levels of Performance for AFFIRMATIVE & NEGATIVE Team
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Criteria 4 a3 2 1 Grade:
Organization & Clarity:  Completely clear Mostly clear andClear in some Unclear and disorganized
Main arguments and and orderly orderly in all parts parts but not throughout
responses are outlined in apresentation 3 overall
clear and orderly way.
Use of Argument: Very strong and Many good Some decent Few or no real arguments
Reasons are given to support persuasive arguments given, arguments, butgiven, or all arguments
the resolution arguments givenwith only minorsome significantgiven had  significant
f 'l ~ throughout  problems’ problems problems
Use of cross-examination Excellent cross-Good cross-exam Decent  cross- Poor — cross-exam  or
and rebuttal: exam and and rebuttals, withexam  and/or rebuttals, failure to point
Identification of weakness indefense againstonly minor slip- rebuttals,  but out problems in Negative
Negative team’s arguments Negative team’sups with some team’s position or failure
and ability to defend itself objections significant to defend itself against
against attack. problems attack.
Presentation Style: All style features Most style features Few “styleVery few style features
Tone of voice, clarity ofwere used were used features  were were used, none of them
expression,  precision  of convincingly convincingly used convincingly
arguments all contribute to k convincingly
keeping audience’s attention . g
and persuading them of the
team’s case.

'TOTAL

SCORE:

%= MOOCs

MOOCs: Massive Open Online Courses (MOOCs) are such online courses which are developed

as per the pedagogy stated herein and following the four-quadrant approach consisting of video ,
text, self-assessment and learn more,

There is two types of Courses: credit courses and non-credit courses.

Credit Course shall mean a course which is taught for at least one semester as a part of a PG
Programme in Indian Universities,

Non-Credit Course shall include courses like awareness programme, continuing education
programme or of specific skill set as independent course, which are not part of any set curriculum.

Subject: shall mean a specific area under a discipline (Example: Physics) taught in an educational

institution consisting of specific programme/ courses, resulting in the award of a certificate/
diploma/ degree shorter duration.

After clearing the Online Course by a Student of an University/ Institute, then the University/
Institute should issue certificate(s) and “Transfer the Credits’ to registered Students under
SWAYAM that are existing as regular & enrolled students from a recognized University/Institute
across the country and shall follow, the UGC (Credit Framework for Online Learning Courses
through SWAYAM) Regulation, 2016, a ‘ Gazette Notification” issued on 19th July, 2016.
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Credit Allocation:

A 1 to 3 credit SWAYAM course is expected to be covered in 4-12 weeks' duration including the
assessment component in which (it should be 40 hours (for 3 credit course) to 80 hours (for a 6-
credit course) of learning from e- Content, reading reference material, discussion forum posting
and assignment.

For other MooC Courses, One credit will be equivalent to 10 hours of learning including
participating in discussion forums and other interactions, working on assignments and activities
designated for the course etc.

%  Choice Based Credit System

Majority ~ of  Indian  higher  education institutions have  been  following
marks or percentage-based evaluation system, which obstructs the
flexibility for the students to study the subjects/courses of their choice and
their mobility to different institutions.

There is need to allow the flexibility in education system, so that students depending upon their
interests and aims can choose interdisciplinary, intra-disciplinary and skill-based courses.

This can only be possible when choice-based credit system (CBCS), an internationally
acknowledged system, is adopted.

The  choice-based  credit  system not only  offers  opportunities  and
avenues to learn core subjects but also exploring additional avenues of
learning beyond the core subjects for holistic development of an individual.

To bring uniformity in evaluation system and computation of the Cumulative Grade Point Average
(CGPA) based on student’s performance in examinations, the UGC has formulated the guidelines
to be followed:

Outline of Choice Based Credit System:

Core Course: A course, which should compulsorily be studied by a candidate as a core
requirement is termed as a Core course,

Elective Course: Generally, a course which can be chosen from a pool of courses and which may
be very specific or specialized or advanced or supportive to the discipline/ subject of study or
which provides an extended scope or which enables an exposure to some other
discipline/subject/domain or nurtures the candidate’s proficiency/skill is called an Elective Course.
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Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main
discipline/subject of study is referred to as Discipline Specific Elective.

The University/Institute may also offer discipline related Elective courses of interdisciplinary
nature (to be offered by main discipline/subject of study).

Dissertation/Project: An elective course designed to acquire special/advanced knowledge, such
as supplement study/support study to a project work, and a candidate studies such a course on his
own with an advisory support by a teacher/faculty member is called dissertation/project.

Generic Elective (GE) Course: An elective course chosen generally from an unrelated
discipline/subject, with an intention to seek exposure is called a Generic Elective.

A core course offered in a discipline/subject may be treated as an elective by other
discipline/subject and vice versa and such electives may also be referred to as Generic Elective.

Ability ~ Enhancement  Courses (AEC): The Ability  Enhancement (AE)
Courses may be of two kinds: Ability Enhancement Compulsory —Courses
(AECC) and Skill Enhancement Courses (SEC).

“AECC? courses are the courses based upon the content that leads to Knowledge enhancement; i.
Environmental Science and ii. English / MIL, Communication.

These are mandatory for all disciplines.

SEC courses are value-based and/or skill- based and are aimed at providing hands on-training,
competencies, skills, etc.

Ability Enhancement Compulsory Courses (AECC): Environmental Science, English
Communication/MIL Communication.

Skill Enhancement Courses (SEC): These courses may be chosen from a pool of courses
designed to provide value-based and/or skill-based knowledge.

Introducing Research Component in Under-Graduate Courses Project work/Dissertation is
considered as a special course involving application of knowledge in solving / analyzing /exploring
a real-life situation / difficult problem. A Project/Dissertation work would be of 6 credits. A
Project/Dissertation work may be given in lieu of a discipline specific elective paper.

%  Open-Book Examinations

The traditional written examinations have a significant weakness that they tend to encourage rote
learning and more superficial application of knowledge.
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This deficiency can be overcome by “open-book examination”.

Open-book examination is like time constrained written examinations but designed in a way that
allows students to refer to either class notes, textbooks, or other approved material while answering
questions.

They are particularly useful if you want to test skills in application, analysis and evaluation, i.e.
higher levels of Bloom’s taxonomy.

However, in a program, the courses or the curriculum areas that are best suited to an open-book
exam are to be carefully chosen.

Designing a good open-book examination

Set questions that require students to do things with the information available to them, rather than
to merely locate the correct information and then summarize or rewrite it.

The questions in open-book exam must take advantage of the format, and give more weightage to
the application of knowledge, critical thinking and use of resources for solving real complex
engineering problems.

As the nature of questions is complex, it is to be ensured that the students get enough time.

Open book test questions typically take longer time compared to traditional examinations.

It is advisable either to set a smaller number of questions that encompass 2 or 3 concepts taught or
allocate longer duration of time for the examinations.

4 Open Note Exams

Note making techniques be taught to students, Not just direct questions from notes, but application
analysis and synthesis of that knowledge. One of the class tests or some class assignments could
be of this type.

#%  MCQ based Examinations

In a test that has items formatted as multiple-choice questions, a candidate would be given several
set answers for each question, and the candidate must choose which answer or group of answers
is correct.

There are two families of multiple-choice questions.
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The first family is known as the True/False question, and it requires a test taker to choose all
answers that are appropriate.

The second family is known as One-Best-Answer question, and it requires a test taker to answer
only one from a list of answers.

There are several reasons to using multiple-choice questions in tests.

In terms of administration, multiple-choice questions usually require less time for test takers to
answer, are easy to score and grade, provide greater coverage of material, allows for a wide range
of difficulty, and can easily diagnose a test taker's difficulty with certain concepts.

As an educational tool, multiple-choice items test many levels of learning as well as a test taker's
ability to integrate information, and it provides feedback to the test taker about why distractors
were wrong and why correct answers were right.

Nevertheless, there are difficulties associated with the use of multiple-choice questions.

In administrative terms, multiple-choice items that are effective usually take a great time to
construct.

As an educational tool, multiple-choice items do not allow test takers to demonstrate knowledge
beyond the choices provided and may even encourage guessing or approximation due to the
presence of at least one correct answer.,

Moreover, test takers may misinterpret these items and, in the process, perceive these items to be
tricky or picky.

Finally, multiple-choice items do not test a test taker's attitudes towards learning because correct
responses can be easily faked.

*+ Essay Writing Examinations

Items such as essay typically require a test taker to write a response to fulfill the requirements of
the item.

In administrative terms, essay items take less time to construct.

As an assessment tool, essay items can test complex learning objectives as well as processes used
to answer the question.

The items can also provide a more realistic and generalizable task for test.
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Finally, these items make it difficult for test takers to guess the correct answers and require test
takers to demonstrate their writing skills as well as correct spelling and grammar.

The difficulties with essay items are primarily administrative: for example, test takers require
adequate time to be able to compose their answers.

When these questions are answered, the answers themselves are usually poorly written because
test takers may not have time to organize and proofread their answers.

In turn, it takes more time to score or grade these items.

When these items are being scored or graded, the grading process itself becomes subjective as non-
test related information may influence the process.

Thus, considerable effort is required to minimize the subjectivity of the grading process.

Finally, as an assessment tool, essay questions may potentially be unreliable in assessing the entire
content of a subject matter.

Instructions to exam takers rely on the use of command words which direct the examinee to

respond in a particular way, for example by describing or defining a concept, comparing two or
more scenarios or events.

+ Annotated Bibliographic

It is a good test of students abilities to scan and evaluate literature; Can stimulate higher order
thinking skills as students review; stimulates group work and discussion; Good preparatory skill
for research. The topics should be based on students’ interests and course requirements;
referencing skills be first taught to students.

%  Group tasks

Assessment types includes Group discussion, Flash bowl Technique, Role Play, Authentic
Problem Solving.

Small group of 2-5 members work on a joint task.

Suggested frequency of this test is once every semester with one makes up and one term-end in
certain courses.

Groups formed must be roughly equivalent; Problems assigned should be equivalent; Each team
member must have a specific role; Rubrics for marking must be mutually decided including all
domains of education.
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% Rapid fire questions

Questions on a topic asked very quickly and answered very fast.

It may be embedded in classroom teaching as required.

Student should be told the criteria of a good question; May be assessed by two evaluators for
greater objectivity; May be recorded for closer assessment.

+  Field Assignments

It includes field / industry visit with report. Conducts once in a Semester.
Students must be exposed to note taking and report writing skills, if visiting different sites reports
may be presented in class for sharing of experiences & learning.
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Rules & Regulations of Examination guided
by MAKAUT

%+ 4. Rules for examinations

4.1 Each discipline of the B.Tech / B.Pharm / B.Arch / B.Optm programme consists of the
following three types of items:

e Theory items
e Practical items
e Sessional items

The schedule of these items along with their credit points for each semester shall be as point 5.

4.2 At the end of each semester, there shall be an examination (here-in-after called end-semester
examination) conducted by the University as per programme announced by the Controller of
Examinations.

4.3 Back paper examinations, if any, shall be held with the normal end-semester examination.

4.4 There shall be no separate supplementary examination under normal condition for I/IVIII year
B.Tech/B.Pharm students (/I/II/IV year B.Arch students). For the purpose of degree only
supplementary examination for both 7™ and 8 semester (9" and 10" semesters for B.Arch
programme) shall be held within one month of the publication of final semester examination
results.

% 5.Evaluation of course items

The evaluation of course items listed in para 4.1 shall be done as per the following guidelines:

(A) Theory Items

Each item under this classification shall be evaluated on the basis of 100 percentage points, sub-
divided into the following four categories:

a) End-Semester examination: 70 points

Operational Guidelines:
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A group of examiners drawn from the affiliated,institutions/colleges shall be appointed
by the University for each theory subject.
A 'Subject Examination Committee' consisting of an Expert Member from outside the
affiliated institutions/colleges, a senior faculty from an affiliated institution and a
faculty actually conducting the course shall be constituted by the University for each
theory subject and duly ratified by the Advisory Committee/Academic Council. The
Subject Examination Committee shall ensure uniformity in grading through
spot/random checking, especially for candidates with very high grades/very low grades.
The University shall follow a centralized evaluation system.
Correction/Evaluation of scripts shall be completed, and award list submitted within a
reasonable time after the completion of the examination as decided by the University.
The entire evaluation work shall be completed within a reasonable time after the
completion of the examination as decided by the University.

b) Course tests/class tests: 15 points

Operational Guidelines:

i

ii.

ii.

iv.

Three tests shall ordinarily be conducted, as far as possible, at near-identical intervals by
the course teacher. The best two performances shall only be considered for final reckoning.
The Director/Head of the Department shall ordinarily set the test schedule and announce
test dates as per University calendar.

Test scripts shall be corrected/evaluated within seven days of actual conduct of test and the
solutions discussed in the class. During- the discussions the students shall have access to
the corrected scripts. The final award list for each test shall be put on the notice board
within the next two days and copies communicated to the Director/Principal for record.
The process shall be repeated for each test.

¢) Quizzes and Assignments: 10 points

Operational Guidelines:

At least 3 to 4 unannounced quizzes shall be conducted by the course teacher during the
lecture/tutorial class and suitable number of home assignments shall be insisted upon. The course

teacher shall be solely responsible for final award under this category.

d) Attendance regularity and participation: 5 points

Operational Guidelines:

The award under this category shall be the sole prerogative of the Course teacher. Whereas
attendance/regularity in a class is factual, assessment about participation is subjective. The idea is
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to encourage teacher/student interaction in Conduct of Courses and discourage one-way
communication.

The Course teacher shall finalise the award of a student (out of 30, comprising b), ¢) and d) and
communicate the award list to the University (Controller of Examinations' unit) under sealed
cover, with a scaled copy to the Director/Principal of the Institute for records and reference under
unforeseen emergency only). The Director/Principal shall not alter the award without the consent
of the course teacher unless there are serious disciplinary charges. Any such action may be initiated
only after receiving consent of the University. However, errant teachers shall be monitored and
penalized by the Director/Principal.

(B) Practical Items

Every Item in this category shall be evaluated out of 100 percentage points, divided under two
broad categories as detailed below:

a) End Semester examination: 60 percentage points

Operational Guidelines:

i.  There shall be an End Semester Examination in each laboratory item, ordinarily with an
external examiner present. The evaluation may be done based on:
e Organization of the experiment
e Actual data generated and the actual conduct of the experiment assigned.
e Data analysis/Synthesis and Conclusions etc.
° A comprehensive Viva - Voce seeking general awareness of the lab subject.

The relative emphasis shall be left to the external examiner & the Course teacher jointly.

ii.  Theaward shall be finalized immediately by the Course teacher and the external examiner,
if any, jointly and submitted in sealed cover to the University (COE's unit) along with all
materials used by students during examination.

b) Laboratory Sessionals: 40 percentage points.
Operational Guidelines

i.  The Course teacher shall be the sole authority for finalizing award under this item.
ii. He shall divide the points under the following guidelines:

e Attendance and regularity i
points
e Preparedness for conduct of experiment ¥
points
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e Initiative to learn and interact 10
points

o Presentation of lab report, its regularity in submission and content 15 points

iii. ~ The Course teacher shall finalize, the award (out of 40 points) before the end - Semester
examination and communicate the same under sealed cover to the University (COE's unit),
with a sealed copy to the Director/ Principal of the Institution/ college for record only.

c¢) Sessional Items (Out of 100 percentage points)

Explanation & Operational Guidelines

Sessional items are those where, either the formal_institutional contact hours are not specified,
(viz. Practical Training, Extra/Co curricular participation), or there are no formal end Semester
examination of the written kind, (viz. Comprehensive Viva-Voce, Seminar, Industrial
Visits,etc.). For all items under these categories, the evaluation_shall be done internally through
an Institutional/_Departmental Committee, appointed by the Departmental Head and duly
endorsed by the Director/ Principal.

The norms for assessment for sessional items may vary from item to item. A broad guideline is
suggested:

i. For items which are conducted outside the institutions viz. Practical Training, Co-
curricular/Extra-curricular participation, Industrial Visits, etc. - assessment may be made
on the basis of Item Supervisor‘s assessment, repOl’t SUbI’l‘litted by the student, if any,
participation & attendance, and Viva-Voce conducted by an Institutional/Departmental
Committee, constituted by the department Head and duly ratified by the Director/Principal.

ii. Items conducted in the dept/institution/college viz. Seminar, Comprehensive Viva Voce
shall be evaluated by a Teacher's Assessment Committee constituted by the Department
and ratified by the Director/Principal, based on participation and attendance in the course,
comprehension of other seminars by fellow students, presentation and content of seminar

presented, capability to address to questions by participants.

The award list for this item shall be finalized by all the members of the Teachers'
Assessment Committee before the starting of the end-semester
theory/practical examinations and shall be communicated to the University
(COE's unit) under sealed cover, with a sealed copy to the Director/Principal
for record only.
iii. A student failing in a sessional item shall be required to repeat the semester as a regular

student and shall not be eligible for carry-over promotion.
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% 6. Declaration of result, promotions,

6.1

and grading system:
In order to pass the B.Tech/B.Pharm/B.Arch/B.OPTM BHM programme course a

candidate must obtain at least D grades in each of the Theory, practical and Sessional items
and a DGPA of 6.0 Part 4, Chapter I, Section 5.2.

The promotional status shall be indicated on the even semester credit card/sheet as per details
indicated in Part 2,Chapter I.

6.2:

ii.

iii.

iv.

A candidate shall be eligible for promotion to the next higher level if he has cleared
ALL course items of earlier semesters individually.

A student shall be eligible for promotion to the next higher level/year with backlogs
provided such backlogs are to be cleared within the time limit specified for completion
of the course, as prescribed under the First Regulation, WBUT.

has been a bona fide Regular student/Ex-student at the present level and is duly
registered as such in the University and Institution under permission of the
Director/Principal concerned.

has not been involved in breach of discipline or has not been time barred due to non-
completion of the course within the time limit fixed for the purpose.

has not been temporarily suspended / suspended for a specified period by the
University/institution and has not been denied the privileges of a Regular student / Ex-
student at the time when admissions to higher levels is in progress.

Candidates debarred under stipulations 6.2.(ii) to 6.2 (vi)shall have to apply for permission for
admission to the higher level and obtain the same from the director/principal of concerned
institution before registration.

The university shall publish a list of all successful candidates of each of the semester examinations
within a reasonable time (one month) from the date of the last examination.

6.3

Grading System:

A. The promotional status shall be published on the Even Semester Credit Card/sheet as per

details

indicated in Part 2, Chapter I

Candidates will be eligible for promotion to the next semester without clearing all end
semester theory courses of earlier semesters if,

Candidate has minimum attendance percentage of 75% in the previous semester
Candidates must have appeared for all internal examinations and has secured marks in
Continuous Assessments, Sessional Examinations, Practical Examinations
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Candidates must have applied for appearing in the end semester examinations and have valid admit
card in previous semester

Candidates failed to achieve the minimum benchmarks as mentioned in (a), (b), (¢) for promotion
will not be eligible for promotion to the next higher semester.

Candidates will appear in the end semester theory examinations as back log candidate in
corresponding semester of subsequent academic year. Marks scored in Continuous Assessments,
Sessional Examinations, Practical Examinations during attending regular semester with minimum
qualifying attendance would be carried all through. Backlog candidates would be allowed to
appear in the end semester examinations only to achieve qualifying marks of the paper concerned.

If any candidate fails to secure minimum qualifying marks (pass marks) in sessional or
practical examinations would suffer year lag and they must continue the semester concerned
afresh in the next academic year. However, there would be no separate qualifying/pass marks
in the internal examination of 30 marks (CA 25 plus attendance 5 marks). The marks of a
back log paper will be determined from the marks obtained in theory examination and
marks of the continuous evaluation of the regular semester. No up-gradation of
internal/continuous assessment marks would be allowed.

If any candidates fail to achieve any of the three conditions above (a, b & c) in any semester (say,
Ist semester), they would not be allowed to continue their study in the next semester (i.e. 2nd
semester) and they have to fulfil the academic regulations by enrolling them in the next academic
year from the discontinued semester (i.e. 1st semester) and so on.

However, there would not be any limit of number of back papers to continue their study in
subsequent semester as regular candidate.

B. Revised Criterion of DGPA to award degree as per clause 6.1 of first regulation:

A student be awarded with DGPA for completion of his respective course if he or she successfully
completes all the Theory/Practical/Sessional paper in all the semester successfully. The criterion
for obtaining DGPA 6.0 for B.Tech/B.Pharm / B.Optm / BHM courses and 5.4 for Non-AICTE
courses has been relaxed. The criterion for minimum DGPA is discontinued from AY 2019-20.
There would be no examination for up gradation of marks normally. However, a student may apply
for up gradation for improvement of DGPA to attain minimum 6.0 as special cases.
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Massive Open Online Courses (MOOQOCs)
scheme at MAKAUT, WB (Applicable from
the session 2020-21)

All India Council for Technical Education (AICTE) has introduced Model Curriculum for
Bachelor of Technology programme with 160 credits in the entire programme of 4 years, and
additional 20 credits will be required to be achieved through Massive Open Online Courses
(MOOCs) from different platform for the degree of Bachelor of Technology with Honours. These
additional 20 credits will have to be acquired with online courses (MOOCs) as per AICTE.
Students of B Tech program will have to complete additional 20 credits through MOOCs within 4
years of time. 16 credit points is applicable for 3 year UG programs. This creates an excellent
opportunity for students to acquire the necessary additional skill set for employability through
massive open online courses where the rare expertise of world famous experts from academics and
industry are available. Maulana Abul Kalam Azad University of Technology, West Bengal
(MAKAUT,WB) has thus decided to introduce AICTE model curriculum for its B.Tech
Programmes and allow students to choose courses from any established online platform as per
following revised guidelines from academic year 2020-21.

IDELINES FOR

MOOCs (Massive Open Online Courses) have been inducted in University curriculum and
academic activities in the following ways:

e MOOCs for Honors Degree at Undergraduate Level

e MOOCs for mandatory Coursework of Research Scholars for Ph.D. degree

e MOOCs are also used for credit transfer as equivalent to theory courses of Curriculum
under recommendation of BoS.

e MOOCs for Mandatory Additional Requirements (MAR)

(A)MOOC:s for B.Tech Honours Degree

For B.Tech Honors Degree, a B.Tech student will have to earn 20 credits from MOOCs fromany
established MOOC:s platform addition to 160 credits for B.Tech degree.

The total of 20 credits that is required to attain eligibility for B.Tech Honours degree is
distributed over four years in the following way:

1st year: 4-8 credits 2ndyear: 4-8 credits

3"year: 4-8 credits 4athyear: 4 credits

A student of first year must cover courses from at least three skills:
1. Computer Programing with Python /R
2. Soft skills

3. values and Ethics
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Students of all streams are to be equipped with Programming skill in the language that is in high
demand worldwide in the first year itself so that they can apply this skill in the subsequent
semesters in their different areas including their core area of study.

Soft skill is very essential for grooming of the student and student must be exposed to it in the very
beginning of the 4-year long program.

Ethics is something that one should practice. Students are to be made aware of the ethics right in
the beginning of the 4-year long program so that they can practice at least some of the ethical
norms as applicable to Institutional environment and society and be prepared to practice ethics in
their working life.

All the MOOC’s courses are to be taken any MOOCs platform as per following scheme of credit
points. There would not be any concept of fixed basket anymore. However, during choosing
courses in the online platform students would essentially avoid the courses taught/offered through
the curriculum in the offline / classroom mode.

e For NPTEL/Swayam platform: Credit points as specified in the platform

e For other MOOC:s platforms like Coursera, edX, Udemy, Simpilearn etc Courses of 4
weeks to 7 weeks: 1 credit point

o Courses of 8 weeks to 11 weeks: 2 credit point Courses of 12 weeks to 15 weeks: 3 credit
point Courses of 16 weeks or more: 4 credit point

e Where duration of MOOCs courses is available in hours: For every 8 hours of course: 1
credit point

However, for the courses with duration less than 8 hours, multiple courses could be taken together
(preferably in the same area) to consider 1 credit point. But where duration is available in week,
count of hours will not be applicable.

The above structure is indicative only. And BoS/DC concerned may propose credit points of the
courses offered through MOOCs platform based on the content and level beginner/ intermediate/
advanced) of the courses.

(B) Research Scholars for Ph I

Research scholars must take MOOCs as mandatory as a part of coursework for Ph.D. degree as
per advice of the Research Supervisor. The credits for the course will be as per the assignment of
credit for the course in the University website according to the length (in weeks) of the course,
even if there is different credit assignment in the MOOCsS platforms.

MOOCs f itT

As per University guideline DSCSITSC had already introduced provision of credit transfer through
MOOCs courses. Therefore, different courses of curriculum could be taken from MOOC:s platform
and credits could be transferred, if offered through online and credits are earned. However, to offer
courses of curriculum through MOOCs platform like NETEL / SWAYAM / Coursera / edX /
Simplilearn etc, offering institute must get the course mapping (Mapping between the University
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course and that offered from the online platform) approved from the University for appropriate
Credit Transfer Scheme.

If a student of the university is unable to attend a theory course due to attending internship or any
other justified reason, the student may be allowed with special permission of the University to
pursue equivalent MOOCs for against the theory course. However, content mapping to be
completed preferably by BoS or appropriate authority is essential before opting the courses in
MOOCs platform. More than one MOOCs courses may be necessary to be mapped to cover the
syllabus of the theory course and the student has to complete all the MOOCs to cover the course.
Credits earned in total in all the courses will be considered for equivalence and credit transfer.

Evaluation of the MOOCs course

Evaluation of the MOOC:s courses would be done by the organization by whom it is being offered.
In extraordinary circumstances, the modality of evaluation through certified personnel, online or
offline, will be decided by the appropriate authority.

Uploading of MOQOCs Data

As per University guideline DSCSITSC has to upload the details of MOOC:s data in respect of
each student time to time in University’s examinations portal and/or hard/soft copy as per
instruction of the Controller of Examinations of the University. This is applicable for University’s
In-House Programs also.

0OCs for Mand Additional Requirem MA

MOOCs in MAR is provided for encouraging every student to enter in Digital Content form of
Education from well-known Universities or organizations.

Students can choose any MOOCs course as per their interest area. There is no credit system for
MOOCs in MAR as points could be earned as specified in the scheme and the MOOCs courses
which are taken for earning credits for Honours degree will not be considered in MAR purpose.
The validity of uploaded certificates in the University portal is subject to acceptance of appropriate
committee/expert review.

Colleges interested to deliver any course(s) online through MOOCs platform, should get vetted
from the University regarding mapping of course for credit transfer/assessment process.

This notification supersedes all earlier instructions regarding MOOC:s courses.
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MAR for earning AICTE/non-AICTE UG

Degree

The MAR Activity Points to be earned for Mandatory Additional Requirements (MAR), for the
final year students of the academic year 2018- 19 in AICTE and non-AICTE courses, a re-
clarification is provided below:

Academic Year 2018-19 Activity Points
6™ Semester (For all three-year courses) 25
8" Semester (For all four-year courses) 25
10™ Semester (For five-year course) 25

A student should acquire a total of minimum 100 / 75 activity points throughout 4year / 3year
curriculum which should be acquired by earning a minimum of 20 activity points and maximum
of 30 activity points in each year of his/her study, which is necessary for uniform distribution of
MAR activities throughout the entire period of the academic curriculum of the students.

MAR activities for the students admitted up to the session 2018-19 and for the new session starting
from 2019-20, will be in accordance with the following table.

Level of Entry in B.Tech Course |  Total duration for | Minimum Points to be earned
earning Points

1st Year starting from the 1st to 4th Year 100
academic year 2019-20 onwards

2nd Year starting from the 2nd to 4th Year 75
academic year 2019-20 onwards
(Lateral Entry)

Table — I
Every student, who is admitted to the 4 years B.Tech program prior to the academic year 2019-20,

is required to earn minimum number of Activity Points as per Table II in addition to the required
academic grades, for getting MAKAUT, WB's B.Tech degree.

SuEEntSeniester Total Minimum Number of Activity Points to bg
earned During the full course
2nd 100
4th 73
6th 50
Table —I1

The courses under MOOCs which have been already taken into consideration i.e., 20 credit courses
for awarding B.Tech degree with Honours and 16 credit courses for non-AICTE courses are not
to be considered again for awarding activity points for MAR.

In addition to the existing activity point allotment for 12 weeks and 8 weeks MOOC:s courses of
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short duration (4 weeks/2 weeks) can also be done. 10/5 activity points will be allotted, based on
the short course duration of 4weeks/2 weeks respectively. The courses with duration ranging from
18-40 hours must also get proper weightage. (See the following table for details)

Weeks/Hours Activity Points Maximum  Activity
Points
12weeks/40hours 20
8weeks/30hours 16
4weeks/20hours 10 40
2weeks/10hours 5
Table-III

Any MOOCS already done or registered before the introduction of MAR system is not to
be considered again for awarding activity points for MAR. Those courses should not be
taken into consideration with retrospective effect.

A student can also select MOOCs from the MOOCs basket/repository as designed by the
University

for earning activity points for MAR. But the same course cannot be counted for Honours.
There should not be any overlapping of MOOCs with regard to MAR and Degree with
Honours.

If any student is unable to get certificate from MOOCs platform after auditing the course,
the college

will extend facility for awarding point after evaluation in consultation with the University.
The activity points allotted per research publication (Vide Serial No.9 of Table-V) shall
carri equal full weights among joint authors, if any, to encourage the students in research

work.

In addition to SWAYAM/NPTEL/Spoken Tutorial the names of all available MOOCS can
be

included. At present, SWAYAM/NPTEL/Spoken Tutorial have only been mentioned
(Vide Serial No. 1 of Table V).

In Serial No. 15 of Table-V, ‘Student Chapter’ should be read as ‘Active Participation in
Student

Chapter’, that is, whether the concerned student is an active member of the same.

A student may earn activity point, being a member of other professional bodies and by

participating as a resource person,

/;.1 separate dedicated server ig needed for huge data on students’ cvaluation on the part of

the

colleges. Digital versions of all certificates regarding MAR can be uploaded in the college.
Every student should upload his/her MAR activity data/certificate in the social media, viz.,
Facebook/Instagram, which can be counted as part of the documentary evidence.

ﬁxctit:/ities must be open-ended, that is, there can be many activities, other than the specified
1st by

MAKAUT. College authorities may introduce new activities, with the prior approval of the
University.

The University has introduced new activities as part of MAR, which would encourage
entrepreneurship ability of the students. Such activities are listed in the following table.
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New MAR Activities (In addition to the existing list, Vide Serial No. 22, Table-V)

Name of the Activity Points Maximum
Points Allowed
Self-Entrepreneurship Programme

a) | To Organize Entrepreneurship Workshop and 10 20
Programmes

b) | To take part in Entrepreneurship Workshop and ) 10
' get certificate

c) Video Film-Making on Entrepreneurship 10 20

d) Submit Business Plan on any Project 10 20

e) To work for start-up/as entrepreneur 20 40

Table-1V

o There must be a Single Point of Contact (SPOC) in each college, who will keep
correspondences with the University on MAR activities and his/her name is to be informed
to the University. In addition, there should also be a nominated SPOC on behalf of the
University for liaison with the colleges.

e Random sample visits and check-ups of individual institutes, as well as digital survey may
be
conducted from time to time to ensure proper implementation of MAR.

The colleges should maintain MAR files for individual students, preferably in digital
format, which can be inspected periodically by the University authorities.

e Different levels of activities in relief camps should carry different weightage for allotting
activity

e points in MAR (Vide Serial No. 5 of Table-V).

e Institutions should not raise any subscription from the students in the name of MAR
activities

Notes:

1) Every student shall participate in the co-curricular and extra-curricular activities and
produce documentary proof to the designated Faculty Members appointed by the Head of the
Department/Principal/Director in the respective college. Thereby the student should earn the

required points before he/she appears for the Final Examinations.

2) A student’s result of his/her Final Examinations will be withheld until he/she completes
the minimum activity points by the end of his/her Degree Programme.
3) In every semester, every student is required to prepare a file containing documentary proofs

of activities, done by him/her. This file will be duly verified, and activity points will be assigned
by the teachers as appointed above, at the end of every semester.

4) Each institution will form a three members committee, the composition of which is to be
notified to the University. The committee will finalize the activity points for each student before
entering them into the Online Point Entry System (at the URL, as specified by the COE of the
University).
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5) Every student has to earn at least 75, 100 or 125 activity points for 3-, 4- or 5-year courses

respectively. The points earned by the students will be reflected in their mark sheets.

Table V provides a List of Activity Ileads and Sub-Activity Ileads along with their capping of the

activity points that can be earned by the students during the entire course duration.

gAQ WY
5AC

6)
SL Name of the Activity Points Maxiny
No. ie
Points
Allowed
[. | MOOCs(SWAYAM, NPTEL, Spoken Tutorial, EdX, 20/(Der g
Coursera,etc.) Sourse) 0
2. Tech Fest/Fest/Teachers’ Day/Fresher’s Welcome
a) Organizer 2 (1)
b) Participant 3 2
37 Rural Reporting 3 (1)
4, Tree Plantation and up keeping (per tree) ! (1)
= P.articipation in Relief Camps
a) Collection of funds/materials for the Relief Camp 5 4
RN b)- To be a part of the Relielf Work team 20 o
6. Participation in Debate/Group Discussion/Tech Quiz/Quiz 10 3
70 Publication of Wall Magazine in 10 2
institutional level i
(rr}aga}zin‘e/article/intemet)
8. Publication in Newspaper, Magazine and Blogs g %
9. Research Publication (per publication) 1> 3
10. Innovative Projects (other than course curriculum) 30 g
11. Blood donation - é
Blood donation camp organization 19 3
12, Participation in Sports/Games
a) College level 2 (])
b) University level 1 8
¢) District level T 421
d) State level I 3
e) National/International Level 20 3
13. Cultural Programme (Dance, Drama, Elocution, Music 10 2
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etc.) 0
14. Member of Professional Society 10 2
0
JI5t Student Chapter 10 2
0
16. Relevant Industry Visit & Report 10 2
0
17. Activities in different Clubs (Photography Club, 5 L
Cine Club,Gitisansad) 9
18. Participation in Yoga Camp (Certificate to be submitted) 5 é
19. Adventure Sports with Certification 10 .
0
20. Training to under-privileged/differently able 15 .
0
21 Community Service & Allied Activities 10 2
0

25y, Self-Entrepreneurship Programme
a) To Organize Entrepreneurship Workshop and 10 p
_ Programmes L
b) To take part in Entrepreneurship Workshop and get S ]
‘ certificate s
c) Video Fllm—Making on Entrepreneurship 10 g
d) Submit Business Plan on any Project 10 2
0
€) To work for start-up/as entrepreneur 20 g

Table V
College Code and Name: Course:

Student Name: University Roll No:

Registration No:

Total number of Semesters: Points Earned
SI Activity S e s
No. :| £ ¢ m e (ol |5 |2 |2 |2 |E
~1 S |28 |BIE|E|E |5 (5 |8 (8 |
=< @@ |28 |8 |8 @ (6|8 |3 |F
1 MOOCS [Py
(SWAYAM/NPTEL/Spoken
Tutorial) per course
For 12 weeks duration/40 20
Hours
For 8 weeks duration/30 | 1¢|
Hours
For 4 weeks duration/20 | 10| s
Hours
For 2 weeks duration/10 | 5 |
Hours
2 Tech Fest/Fest/Teachers | A
Day/Fresher’s Welcome
/Q’l‘ Af‘g_&/ 70 of 72
T4 «.




S

SurTech
Organizer 5 10
Participant 3 6
3 Rural Reporting 5 10
4 Tree Plantation and up 1 10
keeping (per tree)
5 | Participation in Relief Camps
a) Collection of fund/ 5
materials for the Relief
Camp 40
b)| To be a part of the Relief| 20
Work Team
6 Participation in 10 20
Debate/Group Discussion/
Tech quiz /Quiz
7 | Publication of Wall
magazgine in
institutional level
(magazine/article/i
nternet)
Editor 10 20
Writer 6 12
8 Publication in News Paper, | 10 20
Magazine & Blogs
9 Research Publication (per 15 30
publication)
10 Innovative Projects (other 30 60
than course curriculum)
11 Blood donation 8 16
Blood donation camp 10 20
Organization
12 Participation in
Sports/Games
a) College level 5 10
b) University Level 10 20
c) District Level 12 24
d) State Level 15 30
e)| National/International 20 20
Level
13| Cultural Programme 10 20
(Dance, Drama,
Elocution, Musicetc.)
14 Member of Professional 10 20
Society
15 Student Chapter 10 20
foud? e nan




SurTech
16 Relevant Industry Visit & 10 20
Report
17 Photography activities in 5 10

different Club(Photography club,
CineClub, Gitisansad)

18 | Participation in Yoga Camp | 5 10
(Certificate to be submitted)

19 | Community Service & Allied | 10 20

Activities
20 Adventure Sports with 10 20
Certification
21| Training to under privileged /| 15 30
Differently Abled
22 Self-Entrepreneurship Programme

a) | To organise entrepreneurship| 10 20
programmes andworkshops

b) To take part in 5 10
entrepreneurship workshop
and getcertificate

c) Video film making on 10 20
entrepreneurship
d) | Submit business plan on any | 10 20
project
e) To work for start-up/as 20 40
entrepreneur

Total Points

Signature of Mentor

Signature of HOD

*Please abide strictly to the Notes at the end of the Notice of MAKAUT,WB regarding Mandatory Additional
Requirement for earning UG Degree

* Activity Points are to be uploaded in the given format in the specific MAR portal of the University, the link
for which will be provided shortly.

*If any student performs activities outside the list enclosed, then he/she can do so with prior approval of the
University.

L 72 0f 72
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Examination Reforms Policy

The globalization of the world economy and higher education is causing significant changes in
engineering education. To guarantee that we remain competitive and can effectively respond to
the difficulties of globalization, we must continue to dynamically adapt to these changes. Future
engineering graduates will need a new set of soft, professional skills and abilities in addition to
their technical expertise. ;

Engineering education has seen significant changes in recent years in terms of what to teach
(topic), how to teach (knowledge delivery), and how to assess (student learning)-

The AICTE has already begun the process of developing a model curriculum for engineering
programmes. Through SWAYAM, the MHRD and AICTE's digital initiatives have made a huge -
number of MOOC courses online, which can assist colleges and teachers in adopting novel course
delivery strategies.

Dr. Sudhir Chandra Sur Degree Engineering College (DSEC) has also taken the initiative to create
our own Examination Reformsg Policy based on the AICTE and MAK AUT guidelines.

In the light of the evolving landscape of engineering education, the current report focuses on
proposals for modifications in examinations (student assessment).

Examinations/student assessmentg Serve acrifical rolsinl detrining educational quality. They
must examine not simply the achievements (and grades) of students, but also whether the desireq
learning outcomes have been met. The accomplishment of goals and programme outcomes is
critical, and it must be demonstrated Hirolieh precise and trustyorty assessme“ts'

For a long time, the academic quali

" : dian engi i
ty of examinations (question papers) 11 iheInct e
school system has been a soyrce

: "evaluation driveg
£ ] of worry. It is commonly accepted that € .
learning," and what and how Students® study is heavily influ e); ced by how they believe they wil]

be. evaluate-d. Simple R el T e deaplnenine ] learning i question papers,
High learning expectations ®NCourage students to rise ,to the challenge! To guarantee that the
D

|camen s motivated t0iest those high expectations, the assessment (exami“ation) must implant
them. 2

Exam reforms are necessary for i,
imperatives. The following are
engineering education:

ucation, given the

: .o ed
ro i i ineering € i
proving the quality of Indian engine ety i e

the most major drivers for examinatio”

-

+ Adaptation of Outcome Based Edtcation Bramcana




In the worldwide engineering education situation, outcome-based education (OBE), a
performance-based approach, has emerged as a prominent reform model. A country must
implement OBE to become a signatory member of a global agreement for the mutual recognition
of engineering degrees, such as the Washington Accord (WA). This will be an affirmation that the
engineering education system has exhibited a strong, long-term commitment to quality assurance
in generating engineers suited for international industry practice. The National Board of
Accreditation (NBA), an Indian accreditation agency that is a signatory to the Washington Accord,
has made it essential for engineering colleges to use the OBE framework for cur;iculum design,
delivery, and assessment. The educational outcomes of a programme are clearly and
unambiguously articulated in the OBE framework. The content and organization of the curriculum,

as well as the teaching methods ang strategies and the evaluation process, are all determined by
these factors.

Though we are the Non-Autonomous Institute, we have begun to adopt the OBE framework for
our engineering programmes, the focus has thus far been on the curriculum modification aspect,
which involves tying curricular components to programme outcomes.

% Importance of Higher-order Abilities and Professional Skills
Memorization is the most important aspect of the current examination system- Although recal] of

factual knowledge is necessary for any examination, it is simply one of several major competencieg
that graduates must exhibit.

Higher-level skills, such as the capacity to apply knowledge, solve complicated issues, analyze,
synthesize, and design, must also e tested during the assessment process.

Professional qualities such as Communication, teamwork, and continual learmning have also becom
crucial aspects for graduates' employability. It's critical that the examinations provide these higher.
level talents and professional Competences enough weight in the assessment.

Considermgithe above problemsiand’; review of some of the world's best asseSSMENt technjqyeg

the current policy offers various recommendations that our college has used to develgp our
assessment strategy.




ASSESSMENT STRATEGY
FOR OUTCOME-BASED EDUCATION

+ Mapping Program Outcomes to Assessment (Examinations)
Graduate attributes (GAs) define the general skills that a graduate of any undergraduate degree

programme should possess. They combine to generate Program Outcomes (POs), which reflect
graduates' skills, knowledge, and competencies regardless of subject of study. This is not to say
that POs are unaffected by disciplinary knowledge; rather, these abilities can be acquired in a
variety of academic settings.

A "design down" method is used in outcome-based education to move from POs to Course
Outcomes (COs) to outcomes for individual learning experiences. Each successive level's
outcomes must relate to and contribute to the program's goals.

A program's foundation is made up of courses. Teaching tactics, learning acti\..fiti_es, assessments,
and resources should all be developed and arranged to assist students in achieving course-leye|
learning outcomes. Students demonstrate their degree of achievement of the course learning
outcomes in the assessment tasks. The courses in a constructively aligned Programme are
meticulously organized to promote steady development or scaffolding from the introduction
through mastery of the learning outcomes; ultimately leading to the attainment of the targeted POy

The achievement of POs is criticg] for the program's efficacy which must be demonstrated by
2
precise and trustworthy assessmengg_

% Two-step Process for Brip
POs are beneficial for curriculym,

programme level. They are, howeye

ging Clarity to POs
design, delivery, and assessment O

I, generic high-level goals that are not directly meas-urabie, At
the course level, real observability and measurability of the POs is extremely challenging. Theye
is a need to provide more clarity g4 ¢

outcomes (POs) with course content

f student learning at the

. g _l -
pecificity to the programme results t0 1€ high-level learning

A . b i
- » Course outcomes, and evaluation. This can .e D hs,hed
using the two-step approach of establishing Competencies and Performanc® Indicators outlineq
below (PI).

1) Identify Competencies to be attained: Define skills for each PO - varied abilities lmpheq by the

programme r_esult statement that would nece;) _te:l:c e yation measures In most
cases. This aids in the developmem £ s (1157 tanding of the co.mpetem:les we
want students to attain, The'acs v 3 SO N HOMLINCEES  of developing measurable
ndicator. sed as a phase in the proces

2) Define Performance Indicators, Define performarice Indicators (P15) for each of the selecteq
ica




capabilities that are explicit assertions of student learning objectives. They can be used as
measuring instruments in assessments to determine the extent to which outcomes have been
achieved. They can also be constructed to determine the proper achievement level or

competency of each indication, allowing teachers to set goals and students to reach a
satisfactory level of proficiency.

It should be highlighted that, when considering the programme outcome, it appears that only the
Capstone project will be able to achjeve ijt. However, when we study the competences and

performance indicators, we can see how these (and hence PO) can be addressed in various courses
throughout the programme.

Once the program'’s assessment progess js complete, the assessment of COs for all courses is
created by connecting assessment questions (used in various assessment systems) to the PIs. We
achieve clarity and better resolution for the assessment of COs and POs by following this method,
where examination questions map tq Pls. Figure 1 shows a visual rcpresentation of the procedure,

Program Competencies
Outcomes 1o be Attaine

- Performance Assessment

-~ Indicators
(PO) _ (CA) ;

| Competency
13-.1.‘

 Competency

~ Competency

Fl
'gure. 1: Connecting POs to Assessment

sackpd
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%+ Program Outcomes — Competencies — Performance Indicators

For each of the PO in Mechanical Engineering Program, the following table provides a suggested
list of competences and associated performance metrics.

~ Competency B lnulcin'm_*

1.1 bémonstmte competence | 1.1 Apley nminhemancﬂal téc‘l-a-ﬁiﬁues sﬁgﬁ;;éalcuh}s. linear algebra, and statistics to
: in mathematical modelling solve problems
112 Apply advanced mathematical techniques to model and solve mechanical
T engineeﬂng problems

1.2 Demonstrate competence 1.2.1 Apply laws of natural science to an engineering problem -
in basic sciences ‘ ' i

1.3 Demonstrate competence 131 APD'Y mhdammﬁ| éﬁgiﬁéeﬁﬁg cbnceﬁs to solve engineering problems
in engineering fundamentals

14  Demonstrate competence [ 141App!y Mechanical engineering concépté o solve engineering problems.
! in specialized engineering
knowledge o the program |

oS EEEE—— |

Cempteixy ndicators
21 Demonstrate an ability 211 Ay foblern stateme dentify objectives
fo i;entity and lqrmulgte 212 ”encﬁt:?:nzinwmg systemr:sv:?'i‘;;les m:‘::;mmmsomm problems
complex engineering : ] : ;
L 213 mmmm&, engineering and other relevant knowledge that appiies 4,
2.2  Demonstrate an gbifiiv to 2.‘2-.1'7 Reimmecom plexpmblamsmoinlerconﬂected sub-Pl'. oblems
fm;nulate a ?olutlo:l plan 255 14 R S o and resources. :
and methodology for an o) ; problem R
engineering problem 2ed "’mha eistng processes/solion methods for solving the » Ncluding
stified approximations
224 Compare and contrast ahternative solution to select the best process

23 Demonstrate an abity 1o 231 Combine scientifc orinciples and engineering CONCEPIS 10 TOMuiate mogey
m;late and interpret a (mathematical or otherwise) of a system or process that is appropriate in termg o

. applicability and required accuracy.
1232 Identity assumptions (mathematical and physical) necessay 1o alow madeling o
| - asystematthe level of accuracy required.
24 Demonstrate an ability to 241 ‘WN ’ Wk and ons 10 soive mathematical Models
ute a solution | engineering mathematics and computations 10 %
:xn?:lc an?allyz: results process fexe :‘:‘mﬁﬂ and validate results through skilful use of contemporary engineering oo ;

243 Identity sources of error in the solution process, and W":;" the solution,
244 Exract desired understanding and conclusions consistert With bjectives gy
© limitations of the analysis \




|31

32

34

Demonstrate  an ability ' 3.1.1
to define a complex/|312
open-ended problem in 313
engineering terms |
314

|35

315

Demonstrate an abllny to 32_1
generate a diverse set of | I3

design sol »
alternative design solutions 3%

N

’ rDemonstrate

to

select

an
an

abtllty 3. 31

optimal |

design scheme for further 1332
development

l

Demonstrate an ability to ;3.4.1
advance an engineering
design to defined end state 342

Indll:atou .

Recogmze that need analysns is key to good pmblem deﬁrutmn

Elicit and document, engineering requirements from stakeholders

Synthesize engineering requirements from a review of the state-of-the-art

Extract engineering requirements from relevant engineering Codes and Standards
such as ASME, ASTM, BIS, 1SO and ASHRAE.

Explore and synthesize engineering requirements considering health, safety nsks
environmental, cultural and societal issues

{
l
|
|
|
\
1
\
\

Determing design objectives, functional reﬂuifeme“ts and arive at Specifications

Apply formal idea generation tools to develop multiple engineering design solutions

2 Build models/prototypes to develop a diverse set of design solutions

ldemliy suitable criteria for the. evaluatton of aﬂemate deStgn solutions

Apply fom,m decusron makmg tools fo select ophmal engmeenng desugn solutnons
for further development

Consult with domain experts and stakeholders t0 select candidate engmeenng
‘ desmn solution for further development

Refine a conceptual design into a detailed design within th existing constrints (of
the resources)

| Generate information through appropriate tests t0 iMprove ot revise the design
SN m

4.1

4.2

4.3

411
412

Demonstrate an ability to
conduct investigations of
technical issues consistent
with their level of knowledge 4
and understanding 13

414

Demonstrate an abiliy to 424
design experiments to solve

open-ended problems 429

Demonstrate an abilty to 43,1

analyze data and reach a

valid conclusion 4.3.‘2

433

P
i

.._,,Wmmhtemnnemawes;gnpmbasedonﬂn

i

m : ; : 1 III' ‘
Mﬂeamlem is scope and importance for

Examine the relevant methods, mmmmﬂs“mmm'm‘
data acquisition, analysis and

Amapmiatemsuumemaummd/mmwm"“m“'mmﬂ

Esmbuanamnmsmphetwmmsummmd"mmmms
Deshnmumtopmmmmappmm specty apPOPrZte equipment ang

"'Wm'dﬂw importance of the statistical design gmmw’""“" and choose an

Wm&mz mmmmwm”"mm"'“‘"“"ﬂ
Analyze data for rends and correlations, stating possible er7ers and fimitationg

Represent data (in tabular and/or graphical forms) 50 25 10 f2cHate analysis ang.
eXplanation of the data, and drawing of

4. Synthesize information and knowledge about the probie™ 1O t1e raw data g
 fach appropriate concusions, "R TSRS D R 0
P\‘\(‘C 'T\\

ﬁ




VL o ~ Indicators

SRRANINERS (Sl - | | Pt o S e N et et £ e e

‘5.1  Demonstrate an ability to 5.1.1 Identlfy mode.raenameem;gtoalssuch as computer-aided drafting, modeling and
identify/ ~ create  modern analysis; technigues and resources for engineering activities

engineering tools, 5.2 Create/adapt/modify/extend tools and technigues to solve engineering problems
techniques and resources

‘5.2  Demonstrate an ability to 521 ideﬁﬁfy the s‘tr'e-ngthS and limitations d'mﬁié‘for (i) acquiring information, (ji)

! select and apply discipline- modeling and simulating, (jii) monitoring system performance, and (iv) creating
. specific tools, techniques engineering designs.
| A 1522 Demonstrate proficiency in using discipling-specffic tools

5.3 Demonstrate an abilty to 5.3.1 Discuss limitations and validate tools, techniques and resources
f evaluate the suitability and g 3

limitations of tools used
to solve an engineering |
problem

2 Verify the credibility of results from tool use with reference to the accuracy ang
limitations, and the assumptions inherent in their USe.

 Compeecy

! el i | i il e ; h-_‘»__.,h__h__ﬁ_‘_%‘l
(6.1 Demonstrate an abilty 6.1 Identity and describe various engineering roles; particularly as pertaing ¢
o descibe engineering  protection of the public and public interest at the global, regional and local feyey
| roles in a broader context, ‘
e.g. pertaining to the
environment, health, safety,
legal and public welfare
6.2 Demnnstrat‘e an 621 Interpret legistation, regulations, codes, and standards.‘relevant to your disﬂipline-‘
understanding of and explain its contribution to the protection of the public
professional  engineering _
regulations, legislation and
1 standards i

|‘. deo ol e B J

7.1 Demonstrate an 711" Identify risksimpacts in the lfe-cycle of an engineering Product or activiyy
understanding  of the 74, Understand the relationship between the technical, Socio-economc and

impact of engineering and Emansions stainability
industrial  practices on environmental dime il ‘

social, environmental and in
economic contexts

7.2 Demonstrate an abﬂgfiz.1 Describe management techniques for sustainable development ~—
to apply principles of 72 exer il e sin
sustainabie design and | O e e e e roDant 1

e L T

development




Competency i Indicators

oy e

81 Demonstrate an abiity to 811 ldentrfysmlahunsofunemlcalprofessmnalconductandproposeemicalaltematwés

recogmze emlcal dllemmas

82 Demonstrate an ab||ﬂy to 321 Idemlfytenets of the ASME pr professmnal codeofetmcs

|

'
i bl

apply the Code of ECS 822 Examing and apply moral & ethical principles to known case studies

campeiancv MM . 7 Indicators

9 1 Demonstrate an abllﬂy to 91 1 RacognE; a“\-.:a;;t; ;th-w_or‘lglng and Iear]ﬂr]g praferences. appreciate the value of
form a team and define a ' diversity on a team

role for each member | 9.1.2 Implement the norms of practice (e.g. rules, roles, charters, agendas, etc.) of

effective team work, to accomplish a goal.

‘92 Demonstate effective 9. 21 Demonstate effective communication, Pfﬂmem's""""g' confct resoiion ang

individual and leadership skills

team operations-- g 29
communication, problem- 2 Treat other team members respectfully

solving, conflict resolution 1923 Listen to other members
 and leadership skills L9 2.4 Malntam composure in difficult situations

9.3 Demonstrate success in a 9.3.1 Present restlts asta FamEwith smooth mtegfaﬁon of contributions from al

team-based project ; individual efforts

\
J

|

nl

st Ty AT
et S S SRS I A L

10.1 Demunstrate an abllﬂy - 10.1.1 Read, understand and iﬂtemrettechnicalandnon-technical informaﬁon

to comprehend technical written
literature ~ and document (12 Egct’:?ll:l‘::msdw well-constructed, and well-supported engineering

project work
10.1.3 Create flow in a document or presentation - a logical progression of ideas so
. the ‘main puint is clear

102 Demonstrate competence 10.2.1 Listen o and comprehend [nfonnatton. nstructions, and viewpoints of others

in listening, speakin
presnt atit?n peaking, and 1099 peliver effective oral presentations to technical and nun-technlcal audiences

|
S ST i

103 Demonstrate the ablllty fo 1031 Create en !neerm g e rtsand drawlngstu COHIDieme nt
integrate different modes of and PTSSG?Ttaﬂﬂnsg Staﬂdard flgures. po W"tlng

GoTHmuRCation 110.3.2 Use a variety of media effectively to convey a message in a document oy ,
~ bresentation




BB T AR A Indicators AR
(11.1 Der?onst;.;te an ability tg ' 11.1.1 Describe various écc—:ﬁor_hic"a;r;&«ﬁﬁancial costs/benefits of an engineering activityr
evaluate the economic and 14 4 2 Apalyze gi to evaluate the financial statu
| financial performance of an engllngﬂger?on'te?tms of financial statements Sofan
_ engineen'ng acﬁvﬂy - proj
112 Demonstrate an ability to 11.2.1 Analyzé and selectthe most apbrdp'r_i;ie ﬁfbﬁosal based on economic and ﬁnahci'al
compare and contrast the considerations.
costs/benefits of alternate
proposals foran engineering
activity NV ‘
'11.3  Demonstrate an ability to (1131 Identif_yutt.ae- tasksreqmredto };nmp-l;i;, an énginaeﬁng activity, and the msdﬁfeeé
plan/manage an engineering required to complete the tasks.
:ﬁg\;gc xm m;ime and 1132 Use project management tools to schedule an engineering project, so it js
T EEnieted onlime;and on biidgel S RISt

WELEIATN S e il S At S TCRR WA P by U ’

121 %empnmte an k;':bilitv to 12.1.1 Describe the rationéie fﬁ;ﬁé.fc:.qﬁrememforcontlnuing professional deVEFODmenf

| 5 m: iﬁ'ﬁa?y t:w:;ggz 12.1.2 Identify deficiencies or gaps in knowledge and demonstrate an abiliy to source

1 oo information to close this gap

1 12.2 pempnstrate an ability to 12.21 ldé‘lﬁ‘iﬁr hiét&rlc paints ofviechléolbg—lc-ill 5(“'3""9 in engineering that Eqﬁimd-

: :i:m;nhafﬂga I;r:nds ‘g : practitioners to seek education in order to stay current

] prgcﬁce g 9° 1% 12.2.2 Recognize the need and be able to clearly explain why itis vtally important to keep

BRIRGSGER LA ourrent regarding newdevelopmentslnywr-ﬁelq___ i RN

'12.3 Demonstrate an ability to 12.3.1 § L L e a1 other.. credibl Y

| 112:31 Source . and other credible sourc

. identify and access sources infunnaﬁ?)r:ld e S
for new information 12.32 Analyze sourced technical and popular information for feasibiity, viabiliy,

Lt o T SR ab ity et

The above table can be used for most of the engineering programs. However, for Computer Science
& Engineering/ Information Technology programs it requires some modifications.
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A suggestive list of competencies and associated performance indicators for Computer Science &
Engineering/ Information Technology Programs is given bellow:

l y “cql_n!)_elanny W ' Indicalors |
12 Demonstrate competence 121 Apnly the knowledge of discrete structures, linear algebra, statistics and numerical
in mathematical modelling techniques to solve problems

1.2.2 Apply the concepts of probability, statistics and queuing theory in modeling of
cnmputer-based system, data and network protocols.

1.5  Demonstrate competence 1.5.1 Apply laws of natural science to an engineenng problem
in basic sciences

1.6 Demonstrate competence 1.6.1 Apply engineering fundamentals
in engineering fundamentals

1.7  Demonstrate competence 1.7.1 Apply theory and principles of cbmputeir science and engineering to solve an’

in specialized engineering engineering problem
knowledge to the program

- Competency i ~ Indicators

‘21 Demonstrate an  ability 251 Evaluate problem statements and identifies objectives
5 :dfﬂhfy and formulate 52 identiy processes/modules/algorithms  of a computer-based system and
:?c:gﬁef: g Parameters to solve a problem ;
=¥ : ‘2'5-3 Identify mathematical algorithmic knowledge that applies to a given problem .
2.6 Demonstrate an ability to 2.6.1 Reframe the computer-based system into interconnected subsystems !
formulate a solution, plan Kol HERLR P e el computing resources.

and methodology for a\rr2 : T L
engineering problem 6.3 Identify existing solution/methods to solve the problem, including forming justifieq

approximations and assumptions
2.6.4 Compare and contrast alternative solution/methods to select the best methods

- : | 20 Compare and contrast alternative solution processes to select the best process.
‘27  Demonstrate an ability to 2.7.1 Able to apply computer englneering principles to formu!ate modules of a system
:ggggflate and interpret a with required applicability and performance.
2 72 Identify design constraints for required performance criteria.

Applies engineering mathematics to implement the solution. |
Analyze and interpret the results using contemporary tools. |

283 Identify the limitations of the solution and sources/causes. -
284 Arrive at conclusions with respect to the objectives.

2.8  Demonstrate an ablhty to 281
execute a solution process 280
and analyze results




136

3.7

38

Competency

Demanstrate  an  ability

to define a complex/
open-ended problem in
engineering terms

Demonstrate an ability to
generate a diverse set of

3541

352
353
35.4
355

356

36.1
36.2

alternative design solutions

Demonstrate  an  ability
to select optimal design
scheme  for  further
development

Demonstrate an ability to

advance an engineering
design to defined end state

363
371
372
asg

38.2
1383

Indicators. 1 B
Able to define a precise problem statement with objectives and scope.

Able to identify and document system requirements from stake- holders.

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

Able to choose appropriate quality attributes as defined by ISO/IEC/IEEE standard.
Explore and synthesize system requirements from larger social and professional
concerns.

Able to develop software requirement specifications (SRS).

Able to explore design alternatives. !
Able to produce a variety of potential design puliienziietib e fimctiona)
requirements.

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

Able to peﬁom systematic evaluation of the degree to which several design
concepts meet the criteria.

Consult with domain experts and stakenolders to select candidate engineering
design solution for further development v VR

Able to refine architecture design into a detailed desion within the existing
constraints.

Able to implement and integrate the modules.

Able to verify the functionalities and validate the design.

4.4

4.5

46

S

conduct investigations of
technical issues consistent
with their level of knowledge

and understanding

Demonstrate an ability to
design experiments to solve
open-ended problems -

Demonstrate an ability to
analyze data and reach a
valid conclusion

i
R

442
443

454

| 464
462

1463

464

JaRCHalE o o kg S
Demonstrate an ability to 4.4.1 Define a problem for PUfpdses" of investigation, its scope and importance

Able to choose appropriate procedure/algorithm, dataset and test cases.
Able to choose appropriate hardware/software tools to conduct the experiment.

Design and develop appropriate 'ﬁrdcedureslmemodologies based on the stugy
objectives :

Use appropriate procedures, tools and technigues to collect and analyze data

Critically analyze data for trends and correlations, stating possible errors ang
limitations

Represent data (in tabular and/or graphical forms) s0 as to facilitate analysis anq
explanation of the data, and drawing of conclusions

Synthesize information and knowledge about the problem from the raw data to

_ fgagh appropriate conclusions
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9.5

56

64

techniques and resources

problem

it o

Demonstrate an ability to

identify/create modern
engineering tools,

Demonstrate an ability to
select and apply discipline-
specific tools, techniques
and resources

evaluate the suitability and
limitations of tools used
to solve an engineering

il RERERR

Demonstrate  an  ability |

to describe engineering
roles in a broader context,
e.g. pertaining to the
environment, health, safety, |
legal and public welfare

Demonstrate an
understanding of
professional  engineering

regulations, legislation and |
standards |

A e

I T T R "5'5'-%—0&"10"3“'3& proficiency in using discipline-spegﬁc tools. -
Demonstrate an ability to ; - s

5.4.1 Identify modem engineering tools, technigues and resources for engineering
activities

542 Create/adapt/modify/extend tools and techniques to solve engineering problems

551 |denﬁfy'the Astrengths ;md limitations of tools for (i) acquiring information, (i) ,
modeling and simulating, (jii) monitoring system performance, and (iv) creating
engineering designs.

9.6.1 Discuss limitations and validate tools, techniques and resources

5.6.2 Verify the credibility of results from tool use with reference to the accuracy and-
limitations, and the assumptions inherent in their use. ‘

LN Indicators ESIRMELD L
6.31 Identify and describe various engineering roles; particularly as pertains to
protection of the public and public interest at the global, regional and local leve]

6.4 Interpret legistation, regulations, codes, and standards relevant to your discipling
and explain its contribution to the protection of the public

|
,\
|
|
|

7:3

74

economic contexts

110

an
understanding  of  the
impact of engineering and
industrial  practices on
social, environmental and in

Demonstrate  an abilit;'
to apply principles of
sustainable design and

development

7.3.1 Identify ﬂSkSﬂn‘Ipacls in the Iife-cyf:le of an englneeﬁng DI'BdUCt or athVIty
7.3.2 Understand the relationship between the technical, S0cio-economic ang
environmental dimensions of sustainability

741, Describe management techiques for sustanable development
engineering activity or product relevant to the discipiine

———
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8.3

Competency

Demonsirate an ability to | 831 ldenhfysqluqhonsofuneﬂ-uculprofess:ona!conductondproposeemcolaltemqhves |
recogmzeeﬂucolmemmos W) i
|

Demonstrate an ability fo | 841 ldenﬁfy fenets of the ASME professconol code of ethics
apply the Code of Ethics | Examine and applymoral & ethical principlesfoknowncase studies

19.5

96

Imlmtml
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Demnstate an abuluy X nec"g“’ze a Vaﬂetv of woriong and learning Preferences apprectate the value of ‘
form a team and define a | diversity on a team |
role for each member '94.2 Implement the norms of practice (e.0. rules, roles, charters, agendas, etc.) of
_ cffectiveteam work, to accomplish a  goal.

Demonstmle effective Demonstrate effective communication, probiom-so!wng. conflict resolution and
individual and leadership skills

team operations-- 955 Tra
communication, problem- at other team members TESPECHU"Y

solving, conflict resolution 9.5.3 Listen to other members
and leadership skills 1954 Maintain composure in difﬁcult situations

Demonstrate success in a i 961 Present results as a team with smoom integrahon of contnbuhons from all
team-based project , individual efforts |

|

104

106

Bl L

1105

Demonstrate  an ahll
to comprehend techmcal’
literature  and document
project work

10 4 2 Produce clear Weil-consu'ucted and wellasupported written  engineering
documents

10.4.3 Create flow in a document or prvEsentaﬁon a logical progtesslon of ideas so that
the main pointis Clear

Demonstrate  competence 1051 Listen to and comprehend mrormaﬂon instmcnons and VIBWPOfnts of others

R T

in listening, speaking, and

10 5 non- technical audiences
presentation -2 Deliver effective oral presentations to technical and

Demonstrate the ablllty to 10, 6 1 Greate engineenng-standam ﬁgures, reports and drawings to complement wnnng
integrate different modes of and presentations

communication 10.6.2 Use a variety of media effectively to convey a message in a document or a
1 presentation

e
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11.4 Demonstrate an ability fo -
evaluate the economic an
financial performance of
engineering acfivity

11.5 Demonstrate an ability to
ccompare and confrast the
costs/benefifs of allemate

proposals for an engineering

© activity

116 Demonsirate an




IMPROVING STRUCTURE AND
QUALITY OF ASSESSMENTS /
EVALUATION

4 Goals of Evaluation
To clarify objectives of education

To provide guidance & remedial work

To identify the problems of students & their needs, levels and development

To improve the skills of leéming in students

To bring improvements in instructional strategies & teaching-learning process

To assess the educational value and utility of the educational programme

To provide useful feedback

To influence decision making or policy formulation by provision of empirically driven
To assess personality of the pupils

To analyze teacher student behavior

To analyze effectiveness of A.V. aids

4 Defects in traditional evaluation system
Assessment in not followed systematically as well as continually

Competencies are not assessed through traditional system of evaluation.

Assessment is too often carried out. One can ’t get a realistic picture of what students have
mastered.

After evaluation students are unable to apply what they have learnt through different concepts.
Feedback provided is not at all formatives.

Learning difficulties cannot be identified.

The personal and social qualities are totally ignored Remedial instruction is not provided

Instructional strategies cannot be assessed.




4+ Needs of Reformation of traditional evaluation system
Education remains the primary engine of upward economic mobility. Due to the pioneering
ehtrepreneuriai efforts of a few in Bangalore and Hyderabad, India is today uniquely poised to
become an intellectual powerhouse in the new ‘knoWledge’ era.

Pharmaceutical and biotech research, consulting, and of course software development, all promise
hundreds of thousands of high-paying and fulfilling jobs—if, however, the Indian education
system can produce students with the required skill-sets and attitudes.

It would have to tap students in small towns and rural areas—not merely because a larger number
of ‘knowledge workers’ will be needed than big cities could produce but because social justice
demands that the rural and small-town population be given (howsoever belatedly) the opportunity
to benefit from the newer engines of economic growth.

So, the Teaching-Learning Procedures & the Evaluation through the Test & Examination should
be reformed.

The following points should be remembered to improve the structure and quality of evaluation in
various engineering programmes: ‘

= Written examinations play a significant role in assessing student learning and granting
grades in the Indian engineering education system. In terms of total grading, the college
places the greatest emphasis on the results of written examinations. The level of lear Ning
the student is expected to attain in the courses, and hence in the programme, is determined
by the questions raised in the examination/test papers. Because evaluation motivates
students to study, the design of question papers must go beyond a simple memory test.
They must also put higher-order abilities and skills to the test.

= Written tests only examine a small number of outcomes and cognitive levels. Written tests
alone will not be adequate to provide reliable judgments about student learning, particularly
in courses where course outcomes (COs) cover a broad range of expectations. To ensure
that assessment techniques fit learning outcomes, a variety of assessment methods (e.g.,

term papers, open-ended problem-solving assignments, course/lab project rubrics,
portfolios, etc.) must be used.,

= To create the evaluation plans for each of the program's courses to clarify the following:
a. Alignment of assessment with course learning outcomes
b. Learning level (cognitive) expected of students
c. Assessment method to be adapted

® The mechanism for aligning examination questions/assessments to COs and thus POs using

Bloom's taxonomy to design the best examination paper structure for testing various
cognitive skills are addressed.

# Bloom’s Taxonomy for Assessment Design
Bloom's Taxonomy is a useful framework for developing not only curriculum and teaching
methods, but also relevant examination questions for various cognitive levels.




Bloom's Taxonomy of Educational Objectives, created by Benjamin Bloom in 1956, is w1de1y
used by educators for curriculum development and assessment. Bloom's taxonomy was changed
by Anderson and Krathwohl in 2001 to make it more relevant to today's needs. It tries to categories
learning into three sorts of domains (cognitive, affective, and behavioral) and then assigns a level
of performance to each. Conscious efforts to map the curriculum and assessment to these levels
can aid programmes in aiming for higher-level abilities that need application, analysis, evaluation,
or creation, rather than just remembering or understanding.

Revised Bloom’s taxonomy in the cognitive domain includes thinking, knowledge, and application
of knowledge. It is a popular framework in engineering education to structure the assessment as it
characterizes complexity and higher-order abilities. It identifies six levels of competencies within
the cognitive domain (Fig. 2) which are appropriate for the purposes of engineering educators.

Creating

Generating new ideas,

products or new ways of

viewing things

Analysing

Breaking information into the

part to explore understandings
and relationships

Evaluating
Justifying a decision
or course of action

Applying

Using the information
in another familiar

situation Understanding
2 Explaining ideas
Rememberlng or concepts

Recalling from  the
memory of the previously
learned material

Fig. 2: Revised Bloom’s Taxonomy

According to revised Bloom’s taxonomy, the levels in the cognitive domain are as follows:

1 Remembering  Recalling from the memory of the prewouslyleamed material

2 Understanding  Explaining ideas Or concepts

3 Applying Using the information in another familiar situation

4 Analysing Breaking information into the part to explore understandings and relauanshlps
3 Eval_uating Justifying a decision or course of action

6 Creating  Generating new ideas, products or new ways of viewing things

Bloom's taxonomy is hierarchical, which means that learning at a higher level necessitates
mastering skills at a lower one.




4+ Suggestive list of skills/ competencies & Action Verbs for Assessment:
It's crucial to think about action verbs while

Creating creating evaluation questions. The action verbs
] 2 are frequently indicative of the question's
Evaluating complexity (level). Educators have developed
a taxonomy of quantifiable verbs that match to
nalyzing each of Bloom's cognitive levels across time.
P TRD Y T These verbs assist us in not just describing and
N T il SEVURUELD categorizing observable knowledge, skills, and
Understanding talents, but also in framing examina.tion or
assignment questions tl‘{at are appropriate for

Remembering the level we are attempting to assess.

| 1.Remember -+ Abiliy 1o recall of information like facts, conventions,  ist, define, tell, describe, recite, recall,

‘ definitions, jargon, technical terms, classifications, = identify, show, label, tabulate, quote, name.i
categories, and criteria | who, when, where :

° @iy fo recall methodology and procedures, | 1‘
abstractions, principles, and theories in the field I |

|+ knowledge of dates, events, places i i

|- masteryof subject matter |

'2.Understand - understanding information | describe, explain, paraphrase, restate,

‘= grasp meaning e ek s

J [ o translate knowledge into new context | differentiate interpret, discuss |

50 drmons L diiterky | |

j ‘= order, group, infer causes i é

.= predict consequences DA BB 9. 58 i
3. Apply ‘= useinformation | caiculate, predict, apply, solve, illustrate,
. use methods, concepts, laws, theories in new  Use, demonstrate, determine, model,

situations experiment, show, examine, modify

*  solve problems using required skills or knowledge |
.= Demonstrating correct usage of a method or procedure |

4. Analyse | break down a complex problem into parts | classify, outine, li]l:eml;a (tleomf. categonize,
|*  dentity the relationships and interaction between the | analyze. diagram, flustrate, infer, select
: ditferent parts of a complex problem |
b identify the missing information, sometimes me’ i
| redundant information and the connadictnryl |
i Information, it any | i e s C
5. Evaluate | compareand discriminate between ideas | assess, decide, choose, rank, grade, tes, |
|+ assess value of theories, presentations | :e?:;“mﬂd‘;‘ge“s%pp’%cr:mc“;%u?ﬂ:ime. ?
| ! - make choices based 0n reasoned argument i iusﬁfy compa're' summarize, wa“;atergue' E
. verify value of evidence i 7 E
= recognize subjectivity | 5
B i it B e chcts coton for MmO "
6. Create '« useoldideas to create new ones | design, formulate, bulld, invent, create, |
= Combine parts to make (new) whole, ‘ 00'"9038]- 9‘;’{':'3‘9- derive, modify, ‘
| * generalize from given facts ’ F- A0
| '+ relate knowledge from several areas i |
| . predict, draw conclusions : ,
i .kr'\,()ﬁ}
S‘M\L\H | ) {?\. émﬂ i
D‘_ « PR R}




%+ Types of Evaluation

Examination

The term examination is strongly associated with formal certification for some purpose, be it in
regular education or more general societal contexts.

Most of the times it results in some sort of licence to offer certain services and call oneself so or
so (e.g. being a lawyer, being a physician, etc.), to use some device or practice some procedure

(e.g. driver licence), or generally to ascertain publicly that one has got a certain skill or competence
(e.g., a PhD). ]

{liest

Tests are much more science-based, empirical, or technical, and have a much narrower scope
than examinations. '

Moreover, the terms 'test' and 'testing' are not only used for demonstrating specific qualities of

people (as in intelligence test), but also of material things or physical processes (mainly in
natural sciences and engineering).

The precise characteristics of tests and methodologies of testing are usually strictly rooted
in relevant empirical theories and bound to explicit statistical or other mathematical methods
and techniques.

Think e.g., of psychometric tests of competence or skills, audiometric tests (or hearing), material
tests (e.g., stiffness, elasticity), etc.




Planning and designing of assessment of
student learning using Bloom’s Taxonomy

While using Bloom’s taxonomy framework in planning and designing of assessment of student

learning, following points need to be considered:

1. Normally the first three learning levels; remembering, understanding, and applying and to
some extent fourth level analysing are assessed in the Continuous Internal Evaluation (CIE)
and Semester End Examinations (SEE), where students are given a limited amount of time.
And abilities; analysis, evaluation and creation can be assessed in extended course works
or in a variety of student works like course projects, mini/ minor projects, internship

experience and final year projects.

ng

“vusig,

" Learning Level

~ Apply

A

Assessed fhfougﬂ

» Course projects
= Mini Project

.
ﬂ.

+ Fixed hour

Fig. 3: Assessment methods for different Bloom’s cognitive levels

2. Before adopting this framework for reforms in examination system of g
University/Institution, it is worthwhile to study the present pattern of assessment in each

of the course in the program to gain insight about:

a) Alignment of assessment questions with course learning outcomes

b) Whether all the learning outcomes are tested; sometimes some learning outcomes
are over tested at the expense of others which may be not tested at all.

c¢) Overall weightage in the assessment, to each of Bloom’s learning levels

d) Assessment methods used to adequately assess the content and desired learning

outcomes

Based on the study, improvement priorities for each of the above factors need to be arrived




at. The reform process needs to be well planned and implemented through institutional
strategy and communicated to all stakeholders particularly to the students.

3. A good and reasonable examination paper must consist of various difficulty levels to
accommodate the different capabilities of students. Bloom’s taxonomy framework helps
the faculty to set examination papers that are well balanced, testing the different cognitive
skills without a tilt towards a tough or easy paper perception. If the present examination
questions are more focused towards lower cognitive skills, conscious efforts need to be
made to bring in application skills or higher cognitive skills in the assessment. It is
recommended that at institution/ University level, upper limit need to be arrived for lower
order skills (for example, no more than 40% weightage for knowledge-oriented questions).
It is important to note that, as nature of every course is different, the weightage for different
cognitive levels in the question papers can also vary from course to course.

4+ SAMPLES QUESTIONS FOR BLOOMS TAXONOMY LEVELS:

1RFR
- 1

-

e Ability to recail of information like, facts, cdﬁvenﬁons. list, define, describe, state, recite, recall, identify, show, label,
definitions, jargon, technical terms, classifications, ' tabulate, quote, name, who, when, where, elc.
categories, and criteria

'+ abiity to recall methodology and procedures,
abstractions, principles, and theories in the fielq
|« knowledge of dates, events, places
S T S AoETTIater
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Sample Questions:

. State Ohm’s law
. List the physical and chemical properties of silicon
. List the components of A/D converter

- List the arithmetic operators available in C in increasing order of precedence.
. Define the purpose of a constructor.

- Define the terms: Sensible heat, Latent heat and Total heat of evaporation

. List the assembler directives.

- Describe the process of galvanization ang tinning

9. Write truth table and symbol of AND, OR, NOT, XNOR gates

10. Define the terms: Stress, Working stress and Factor of safety-

I1. What is the difference between declaration and definition of a variable/function?
12. List the different storage class specifiers in C.

13. What is the use of local variables?

14. What is a pointer to a pointer?

15. What are the valid places for the keyword “break”
16. What is a self-referential structyre?

1B W -

to appear?
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;mmmmed ~ uestion Ques/ Verbs for tests ; 3
. understanding lmormatlon * describe, expiain, paraphrase, restate assomate contrast,
= grasp meaning summarize, differentiate interpret, discuss

. transiate knowledge into new context
. interpret facts, compare, contrast

o order, group, infer causes

. predict consequences

Sample Questions:

1. Explain the importance of sustainability in Engineering design

2. Explain the behaviour of PN junction diode under different bias conditions

3. Describe the characteristics of SCR and transistor equivalent for a SCR

4. Explain the terms: Particle, Rigid body and Deformable body giving two examples for each.

5. How many values of the variable num must be used to completely test all branches of the
following code fragment?

if (num>0)

if (value<25)

{ value=10*num;
if(num<12)
value=value/10; }
else
Value=20*num;
else
Value=30*num

6. Discuss the effect of Make in India initiatiyve on the Indian manufacturing Industry.
7. Summaries the importance of ethical code of conduct for engineering professionals

8. Explain the syntax for “for loop’.

9. What is the difference between including the header file with-in angular braces <> and double
quotes “ *?

10. What is the meaning of base address of the array?
11. What is the difference between actual anq formal parameters?

12. Explain the different ways of passing parameters to the functions.
13. Explain the use of comma operator ().
14. Differentiate between entry and exit controlled loops

15. How is an array different from linked list?




A\PPLY
 Skill Demonstrated ~ Guestion Ques/Verbs for fests A |
»  Useinformation calculate, predict, apply, soive, illustrate, use, demonsirate,
- usemethods, concepts, laws, theories in new situations = determine, model, experiment, show, examine, modity

. solve problems using required skills or knowledge
. Demonstrating correct usage of a method or procedure

Sample Questions:

1. Model and realize the following behaviors using diodes with minimum number of digital inputs.
(i) Turning on of a burglar alarm only during nighttime when the locker door is opened.

(ii) Providing access to an account if either date of birth or registered mobile number or
both are correct.

(iii) Updating the parking slot empty light in the basement of a shopping mall.

2. One of the resource persons needs to address a huge crowd (nearly 400 members) in the
auditorium. A system is to be designed in such a way that everybody attending the session
should be able to hear properly and clearly without any disturbance. Identify the suitable circuit
to boost the voice signal and explain its functionality in brief.

3. A ladder 5.0 m long rests on a horizontal ground & leans against a smooth vertical wall at an
angle 200 with the vertical. The weight of the ladder is 900 N and acts at its middle. The ladder is
at the point of sliding, when a man weighing 750 N stands on a rung 1.5 m from the bottom of the
ladder. Calculate the coefficient of friction between the ladder & the floor.

6. An electric train is powered by machine which takes the supply from 220 V DC rail running
above the train throughout. Machine draws current of 100 A from the DC rail to account for high
torque during starting and runs at 700 r.p.m initially. Calculate the new speed of the train once it

picks up the speed where the torque output required is only 70% of starting torque. Assume the
motor has a resistance of 0.1Q across its terminals.

7. Write an algorithm to implement a stack using queue.

8. A single array A[1.MAXSIZE] is used to implement two stacks. The two stacks grow from
opposite ends of the array. Variables top1 and top2 (topl< top2) point to the location of the topmost
element in each of the stacks. What is the condition for “stack full” if the space is to be useqd
efficiently?

9. A CPU generates 32-bit virtual addresses. The page size is 4 KB. The processor has a translatjop
look-aside buffer (TLB) which can hold a total of 128-page table entries and is 4-way geq
associative. What is the minimum size of the TLB tag?




skil Demonstrated © QuestionOues/Verbsfortests
3 break down a complex problem into parts. classify, outline, break down, categorize, analyse, diagram,
- Identify the relationships and interaction between the illustrate, infer, select

different parts of complex problem

Sample Questions:

1. A class of 10 students consists of 5 males and 5 females. We intend to train 2 model based on
their past scores to predict the future score. The average score of females is 60 whereas that of
male is 80. The overall average of the class is 70. Give two ways of predicting the score and
analyze them for fitting model.

2. Suppose that we want to select between two prediction models, M1 and M2. We have performed
10 rounds of 10-fold cross-validation on each model, whereas the same data partitioning in round
one is used for both M1 and M2. The error rates obtained for M1 are 30.5, 32.2, 20.7, 20.6, 31.0,
41.0,27.7,26.0, 21.5, 26.0. The error rates for M2 are 22.4, 14.5,22.4, 19.6,20.7,20.4,22.1, 19.4,
16.2, 35.0. Comment on whether one model is significantly better than the other considering a
significance level of 1%.

3. Return statement can only be used to return a single value. Can multiple values be returned from
a function? Justify your answer.

4. Bob wrote a program using functions to find sum of two numbers whereas Alex wrote the
statements to find the sum of two numbers in the main() function only. Which of the two methods
is efficient in execution and why?

5. Carly wants to store the details of students studying in Ist year and later on wishes to retrieve
the information about the students who score the highest marks in each subject. Specify the
scenario where the data can be organized as 3 single 2-D array or as multiple 1-D arrays.

6. Dave is working on a Campus Management Software but is unable to identify the maximum
number of students per course. He decided to implement the same using arrays but discovered that

there is memory wastage due to over-provisioning. Which method of memory storage should be
used by Dave and how it can be implemented using C?

7. Albert is working on a 32-bit machine whereas Julie is working on @ 64-bit machine. Both wrote
the same code to find factorial of a number, but Albert is unable to find factorial of a number til]
9 whereas Julie can find the factorial of higher number. Identify the possible reason why Albert is

unable to find the factorial. Suggest some changes in the code sO that Albert can handle bigger
inputs.

8. While writing a C code, the problem faced by the programmers is t0 find if the parenthesis is

balanced or not. Write an algorithm to check if the parenthesis in C code is balanced. Initially your

code should work for balanced { and } braces.

9. Swapping of the data in a linked list can be performed by swapping the contents in the linked
list. Can the contents of a linked list be swapped without swapping the data?
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Skill Demonstrated

. compare and discriminate between ideas assess, decide, choose, rank, grade, test, measure, defend,
= assess value of theories, presentations recommend, convince, select, judge, support, conclude,

| . iust marize, evaluate
'« make choices based on reasoned argument argle, JUsHy, COMPAIE, SUTH

. verify value of evidence
. recognize subjectivity
| use of definite criteria for judgments

P —

SkilDemonstrated  questionQues/Verbsforfests
- useold ideas to create new ones design, formulate, build, invent, create, compose, generate,
= Combine parts to make (new) whole, derive, modify, develop, integrate

. generalize from given facis
. relate knowledge from several areas
. predict, draw conclusions

Both higher order cognitive skills ‘Evaluate’ and ‘Create’ are difficult to assess in time-limited
examinations. These need to be assessed in variety of student works like projects, open ended
problem-solving exercises etc. Typical examples of problem statements or need statements which
need higher order abilities to solve are given below:

Sample Problem / Need statements:

1. Automatic tethering of milking machine to the udder of a cow. A milk diary wants to automate
the milking process. The milking process involves attaching the milking cups to the teats. Design
a system for the same.

2. An electric vehicle uses LIoN batteries. The batteries must be charged and get discharged during
use. The batteries require continuous monitoring during charging and discharging so that they
remain healthy and yield a long life. Design a system to monitor and manage the health of the
batteries.

3. A Biotech industry needs automation for filling its product into 20 Itr bottles. Design a system
to meter the flow into the bottles so that each bottle has 20 ltr of the liquid. There will be more
than one filling station and the system has to monitor all the filling stations as well as keep count
of the total production on a daily basis.

4. Microwave Doppler radar with a range of 9m are available for motion detection. Design g
surround view monitoring system for a 3-wheeler to detect human obstacles while the vehicle is
in motion.

5. Design a system to assist the driver by using cameras to detect lane markers and pedestriang
while the vehicle is in motion.

6. Develop a small size USB 2.0 / 3.0 CMOS camera system which can be used for industrig]
inspection, medical applications, microscopy, etc. The system should be able to capture the image

quickly and be able to process the captured image and then store it also.
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ASSESSING ABILITIES &

PROFESSIONAL SKILLS OF STUDENTS

We can assess the students mainly in four modes: Written Mode, Oral Mode, Practical Mode

& Integrated Mode.

Written Mode:
SE Exams

Class test
Self-test

Online test
Assignment
Report writing
Dissertations
Paper Review
Case Studies
Problem solving
MCQ

Open Book Test
Open Note Test :
Essay writing
Annotated Bibliographies
Portfolios
MOOCs

Practical Mode:
Lab work
Comp. Sim. Work
Virtual Lab

_ Craft work
Co-Curriculars
Work experience

Oral Mode:

Viva /Oral Exam

One Question Quizzes

End of the Class Quiz

Think-Pair -Share

Group Discussion

Fishbowl technique

Role Play

Authentic Problem Solving

WSO (Watch Summaries Question)
Socratic Seminar

Grand Viva

Rapid Fire Questions

KWL (Know-Want To Know-Learned)

Integrated Mode:

Paper Presentations
Technical Seminar

SWOC Analysis

Authentic Problem Solving
Field assignments

Poster Presentation

Major & Minor Project
MOOCs

Portfolios




ASSESSING HIGHER-ORDER ABILITIES
& PROFESSIONAL SKILLS

Professional skills (also known as soft skills, generic skills, or transferable skills) have become
crucial traits of a graduating engineer in the twenty-first century. Industry/employf:rs arf)und the
world regard these qualities more than disciplinary knowledge, according to studies. Six of _the
twelve NBA graduate qualities, namely (1) communication, (2) teamwork, (3) unfierstandlng
ethics and professionalism, (4) knowing global and societal settings, (5) lifelong learm-ng, and (6)
knowledge of contemporary challenges, fall into this category. Furthenpore, hlglfler-order
cognitive qualities such as critical thinking, problem-solving, and making _ well-informed
judgments are required for a graduate to succeed in the new environment. Des.plte. the fact that
businesses value these professional qualities and better talents, pupils are lacking in _tl}em. The
fundamental issue with them is that they are difficult to assess using the current traditional test
system.

4 Innovative Educational Experiences to Teach and Assess

One of the most significant barriers to addressing these outcomes is the educational experience we
provide in our engineering programmes. Because most of our programme’s coursework focuses
on imparting technical information and skills, the assessment is restricted to those competencies.
Obtaining professional outcomes, on the other hand, may not be the result of simply taking a class

or a collection of classes. Rather, these outcomes are acquired or impacted by a variety of sources
both inside and outside the classroom. i

To overcome these issues, we need to make significant changes to the way we construct oyr
curriculum, student learning experiences, and outcome evaluation. Several attempts are being
made around the world to address these issues. The following are a few recommen'cl'ed educational
experiences for teaching and assessing professional results and higher-order cognitive abilities:

- «Course projects
* Open-ended experiments in laboratories
* Project-based learning modules
* MOOCs
» Co-Curricular experiences
 Mini / Minor projects
* Final year projects
» Internship experiences
* E-portfolios of student works

# Using Scoring Rubrics as Assessment Tool

It is critical to have reliable techniques / suitable evaluation tools to evaluate the, as studentg
attempt to achieve course goals and hence POs, Rubrics are an effective tool for evz%luating and
assessing student work. They can also act as 4 transparent and motivating learning guide. Rubricg
are grading tools that are used to assess 3 student's performance and learning based on a set of




markers) as well as what you value.

Within rubrics, there are three components: I criteria/performance Indicator: (i) the aspects of
performance that will be evaluated, (ii) descriptors: characteristics associated with each dimension,
and (iii) scale/level of performance: a rating scale that defines students’ level of mastery within
each criterion.

Communication Skills

Unsatisfactory Developing ‘Salistac!my Exemplary

T P ' . |

critecisy

—

Performance
criteria

—————

Performance |

r

Fig. 4: Examples of Rubrics (Accessed from Rogers 2010)




MODEL QUESTION PAPER

Course: Programming for Problem solving (ESC 103)
Maximum Marks :100; Duration: 03 hours

Explam me steps mvolved in somng a pmblemusmgcomputer 08 | co1 12 | 141 u

‘: 1(a) |
I o AR it b i e e e e |
1(b) | Writean algontnm to find roots of a Quadratic equation ax2 + bx+c= 12 | Cco2 | La R
' 0 reading the values of a, b and c. \ , : 1 ‘
it R -t ey
| relevant use. = “ ‘

£l Bl s L__ ntld s 5 RERTINE R AT bl B
2b wme ac program that reads a given Integer number and cnecks 12
- whether it a palindrome. A palindrome is a number that has same value |

| even when itis reversed. [EQ: 12321 s a palindrome, ‘

F

i'wé(a-) ' Compare if-else-if and switch statement giving examples for melr‘ 08- | co02 ‘ o e A
|

|

3a  Compare the working of three looping constructs of C language giving
their syntax.

3b \ What does the following program do?
| #include <stdio.n>
\ int maln()

K

char ch;

~intvent = 0, cent=0;

% for (ch = getchar(); ch != \n"; ch=getchar()){

- f{ch=="2"|| ch=="¢ || ch==" || ch=="0’ || ch=="u"|| |
 eh=="R || ch=="E' || ch=="" || ch=="0" || ch=="U") |
i vent++; |
- elseif((ch >='a"&&ch <=7) || (ch>=A &&ch <= 7)) |
l

|
!
|
|

|
cent++; ~ I
} | '
printf( “ %d  %d\n”, vent, cent); '

| |
i | Rewrite the above program using while and switch constructs. I

—
b L=
3 - | |

42| Compare call by value and call by reference wih relevant ecamples, |~ 8 | C03 | L2

4b | Wiite a C function to find the largest and smaliest in a given list of | 12 ;
integers of size n using call by reference: '
| void minmax int list[ J, int n, int *min, int t *max); ; J y
1
J
|

52 Explain at least four file handiing operations availabie ne mguage R4
L I gMng melrsyntax. .

5b Identify the bug in the following function writen to return the swapped
| values of two integer variables given: .

- hrtaesd Lot oo L) e WA e ) VAT | Uil i hoiaties bk . - KA

S w
sy

!
L
BL — Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analysing, 5 _
Evaluating, 6 - Creating)

CO — Course Outcomes

PO — Program Outcomes; Pl Code - Performance Indicator Code
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MODEL QUESTION PAPE

Course Name: Programming for Problem Solving
Duration: 3 hrs. ; Max. Marks: 100

instructions:

ir
L

a. Attempt five questions selecting ONE from each section. Question 9 (Section E) is compulsory.

b. Allthe questions carry equal marks.
c. Draw neat diagrams wherever applicable.

Section-A

What ic an algorithm? Explain the characteristics of an
Sostun.

Write an algaiﬂ'lm—bhﬁ_nd* between hou minute
hands of a clock at & gm:g: i

Isitpandahnbdechre main() function with return type
aswndoriﬂ.\'ﬂ\atwﬂlheﬂleeﬂectifﬂaeisnoretlmw
dednﬂhrmh{)ﬁl‘lcﬁm?

C? When a user writes “int " is it treated as declaration
definition in C. 2 il

b, Wite a program in C o fnd larget of 3.
numbers using condrtional operators.

il' integer

. Whatis the difference between definition and declaration in |

1,2_

. Whatis meant by iterative statements? What are the different

types of iterative statements in 07

Bob has placed N objects in a row which are marked with
amxnbe;:::;ltoﬂm&.webthg.Hemmclndt
hett g 0 : e s

ornot.WﬁhnCpmgmnbhebBﬁ. 3 o

1.2

b.Differentiate between Big-0 and Big-Omega notetion.

c. What is the role of index in an array? How are the elements
of a 2D array accessed in C?

2+2

&

. Ram is conducting a study which is based on count
the number of cars crossing the highway. Emc?’m
hegelm:madomﬂrhgomhiﬁgsemmof
characters <rbwbwr. .. >, where r represents red color,

| w denotes white color and b denotes blue color cars. The

is who

the rumberof e, b and whis color sy s B
wy?mxkssmﬁutﬂunwlmwab«nhuhy,
hdpst;yungmmuﬂymmncmhiingﬂwblowiuz

i mnmtudmummmms‘mamhm

4+4+4

Assiah

Tounnbudﬂfmudmrmmﬂunhldly.

Total number of cars crossing Ram in a day.

367

.12




77 b. \Viitisavaﬁbfe?&xpliﬁhemystndedamscopeda;
3 | variable. |

e —— PR R s i

ja.Wﬂﬂmdﬂmmmmm.bm 444 | 2

a. Wﬁteammwhichwilmdposiﬁvehhgernunbm’ 12
fromﬁeusetsmdmnpmnthesumifﬂmmmbucmbe:
expressed as power of 2. The test whether a number can |
be expressed as power of 2 will be done using a function

\ power_of_two(int a).

|

| b. Whatis recursion? Differentiate between homogeneous and | 2+3+3

2+6 | 12 | 3
AN GRS MM SR

TN BT RN

wngemommmﬁonwithmehdn_dmamﬁnﬁe. L
OR ;

| function? Explain with the help of a suitable example. |

| b. Is it possible to retum multiple values from a function? ~4+8

| Justity the statement with the help of an example.

i

Section-D

| shructure over multiple arays?

a What is a structure? What ic the benefit offered by usinga | 2+6

b. Ram is working on a project which requires retwrning 12

muitiple velues from a function. He observed that a retum |

| statement can only be used to return a single value from a

| . function. How the function should be implemented so that
| multiple values can be returned by Ram?

e o B

|a. Write & program that reads a number ac input from the 12
| user. The entered number is written to  fle “even bt f the
hputismndseitismittmto'oddbd'.%n[:codem
perform the desired task.

withﬂnehebofaﬂprogmn.__

s fpaliel

b. What are the different methods to open  file? Explain each | 3+5 |

problem?

| int main(}{

| RIW‘IO;

| int y=sizeot{n/2);

|t (%dly) )

d. What is the difference between creating constant using
#define macro and const keyword?

L

. SectionE (Compulsory Question)
. 18 Whatisa compller? List names of sy 2compllers. | 2% | 1

b. What are the benefits of designing & flowchart for soinga | 2 %

. Whatis the output of the following code? 2%,

e Whatis the role of function prototype? When is it requiredin | 2 %

31 of 72




o Which of the following special symbol allowed in a varisble | 2 % 2 3 1

| name? State reason for your answer.

a * (asterisk)

b. | (pipeline)

c.-(lwnlm)
(undemcom)

|

|

|

i

| :
;h In which header file is the NULL macro defined? State| 2% | 2 3 el R

|

|

|

1

reason for your answer.
a stdio.h
b. stddeth

c. stdio.h and stddefh d
| d. mathh - | |

Wiy LRI R ) Al

BL — Bloom’s Taxonomy Levels (1- Remembenng 2. Understanding, 3 — Applying, 4 — Analysing, 5 —
Evaluating, 6 - Creating)

CO - Course Outcomes
PO — Program Outcomes; Pl Code — Performance Indicator Code

Modern methods of the CIE & SEE
assessment in various programs in our

College

Continuous Evaluation Quiz Contest & Debate
system Contest
Open-ended problem-solving MOOCs
& assignments
e m @ Choice Based Credit System

Term papers & Cuur(, P
roject ¢« Examinati
Rubri J O[)CI Book Lkdlnlndllun

Grand Viva & Oral Exam /Viva
Voce

: T,:;“s’z'_fi;ﬁf.fgn Degree




% Continuous Evaluation System

Continuous and Comprehensive Evaluation (CCE) system is useful to assess all
aspects of a student’s development on a continuous basis throughout the
year.

The assessment covers both scholastic subjects as well as coscholastic areas such as performance
in sports, art, music, dance, drama, and other cultural activities and social qualities.

The main aim of CCE is to reduce pressure on students who are unable to effectively participate
in the educational system and leave it dejected and with low self-confidence.

Students are required to participate in activities even if the syllabus is not
covered.

CONTINUOUS: COMPREHENSIVE:
(Regularity in assessment (Both Scholastic & Non-
throughout the year) Scholastic areas of pupils
eDaily : growth)
o\Weekly eAttitude
sMonthly e|nterest
eHalf-yearly eAptitude
Yearly - epersonal & Social Qualities

EVALUATION:

A process of finding the
extent to which the desired
changes have taken place in

the learner




Components of Continuous and Comprehensive Evaluation

[FET iR W T s 1 |

Quiz Assignments Written Praétical Lab Term Tutorials Weigtage
& Work & Papers & to
Oral Test Project Work Seminar Attendance

Scholastic ~ subjects are  assessed using two  modes: Formative  Assessment
(FA) and Summative Assessment (SA).

Formative evaluation helps in strengthening and improving the object being evaluated by
examining the delivery of the program, the quality of its implementation, and the assessment of
the context, procedures, inputs, etc.

Formative evaluation is conducted to monitor instructional processes to determine
whether learning is taking place as planned.

It is concerned with judgments made during the testing or the development of a programme which
is directed towards modifying, forming or improving the programme.

It considers smaller and independent units of the curriculum.
At the end of every unit, students should be given test for diagnosis.
These tests are used to make the process of teaching-learning highly effective.

It provides continuous feedback to both pupil and teacher concerning success and failure of the
learning process.

Formative Assessment usually comprises of Class Tests, Homework, Quizzes, Projects, and
Assignments directed throughout the year.

A summative evaluation examines the outcomes of the learners.

Summative evaluation is conducted at the end of the semester/ End of the Unit or Module after
completion of the entire Unit/Module & Course.

It evaluates the achievements of education and js designed in such a way as to determine the extent
to which the behavioral modification takes place in an individual.

Achievement tests and annual examinations are the various types of tests used in summatiye
evaluation.

It is a later process that occur at the end of the academic session to measure the
achievement of the pupils.




Evaluation of Scholastic Areas:

' Term 1 ' Term 2
| 'FA1 |FA2 |SA1 FA3 |FA4 | SA2
‘Weightage | 10% | 10% | 30%  10% | 10% | 30%
‘Term Weightage | FA1+FA2+SA1=50%  FA3+FA4+SA2=50%
Total: Formative  Assessments (FA) = FAl1+FA2+ FA3+FA4 = 40%
Summative Assessments (SA) = SAI+SA2 = 60%

Scholastic Assessment grades are generally given on a 9-point grading scale.
Evaluation of Co-Scholastic Areas:
Co-Scholastic areas are assessed using multiple techniques based on specific criteria.

Assessment of co-scholastic areas are done at the end of the year, and grades are generally given
on a 5-point grading scale.

Minute Papers Examination

At the end of a class, instructors can ask students to write for a minute or two on one of the
following kinds of questions:

“What is the most significant thing you’ve learned today?”

“What points are still not clear?”

“What question is uppermost in your mind at the end of today’s class?”

Responses can help instructors evaluate how well students are learning the material.

% Class Test

This type of test includes all types of questions-essays, short answer, objective, Design in test a]]
levels of cognitive domain; Exam Blueprint be prepared to ensure inclusion of all types & levelg
of questions and proper sampling of content. Rubrics (with detailed indicators of level wige
performance) & Model Answers for making essay type questions for minimizing subjectivity;
Making Criteria made known to students: Teacher should provide written feedback selectively &
discuss answers in the class; Only Role/Code numbers, not names be written to avoid bias in
marking; display of model answer copies.




4 Open-ended problem-solving &
assignments

Open-ended problem is a problem that has several or many correct answers, and several ways to
the correct answer(s).

The Open-Ended Approach provides students with "experience in finding something new in the
process"

Open-Ended problems are also used as assessment tasks because "In responding to such (open-
ended) items, students are often asked not only to show their work, but also to explain how they
got their answers or why they chose the method they did”.

The Open-Ended Problem Solving also has been widely regarded as an advanced style of teaching
mathematics in the U.S. & Japan recent years.

ay

(IDEAS / QUESTIONS / PROBLEMS ]

The assignments will be checked, and feedback will be given to the students, either by the
instructor, or by a designated grader (usually a graduate student) - but under the instructor's close
supervision.

The letter grade (from F=failed to A=very good) weighs the various numerical grades (how many
correct solutions one gives).

% Case Study

A case study is an in-depth study of one person, group, or event.

In a case study, nearly every aspect of the subject's life and history is analyzed to seek patterns ang
causes of behavior.




Case studies can be used in a variety of fields including psychology, medicine, education,

anthropology, political science, and social work.

Process diagrams for engineering case analysis

Define Perform
Problem Analysis

Diagram the Develop a
System Model

Case Study Evaluation Criteria

» User needs,

*  Study design,

e Data characteristics and quality,
* Data management, and

* Institutional issues.

USER NEEDS

Interpret
Results

The term "user needs," refers to needs to find, evaluate, access, transfer, and/or combine data.

It also refers to requirements for manipulating, processing, analyzing, or otherwise working with

the data.

Finally, it refers to the necessity for users to respond to institutional or cultural constraints,

motivations, or pressures.

Identifying Users

* Was there a clear definition of users and user groups at the inception of the research

project?

*  Were users at each step of the data path, from initial data collection to final analysis and

archiving, clearly defined?




Understanding Users' Requirements

Were the specific requirements of users at each step of the data path clearly defined?
Were future potential users' needs predicted and accommodated?
Were there incompatibilities or conflicts among different user groups?

Were institutional structures and management mechanisms (committees, working groups)
established to identify users' needs and resolve conflicts? '

Did users feel as if their needs were accommodated? If not, why not?

Technical Aspects

L]

Did the study create specialized algorithms, routines, data management procedures, or
database structures to accommodate users' needs? If so, how successful were they?

Did the study, as originally envisioned, require interfacing disparate databases?

Were interfacing requirements and issues understood and allowed for?

STUDY DESIGN

Conceptual Framework

Was the study based on an overal] conceptual model that described the relationships (both
theoretical and functional) among different data types?

Was the conceptual framework pursued to a level of detail that helped identify data
interfacing issues?

Was the conceptual framework explicitly multidisciplinary and multimedia?

Methodological Issues

Was the study an interdisciplinary one involving multiple data types?

Were all relevant disciplines and data types identified at the beginning of the study, or were
midcourse adjustments required?

Were pilot studies performed to assess potential data integration issues and solutions?

Were data integration issues identified and planned for in the initial phase of the study? ¢
not, at what stage of the study where they considered?




Were methodological differences among study components that created difficulties in later
integration identified at the outset of the study?

What changes would the participants make in the study design if they had the opportunity
to begin over again?

Data Integration

Did the study design involve using preexisting data? If so, what problems were
encountered? Were enough metadata available?

Were there technical differences among disciplines that created data integration problems,
e.g., requirements for different spatial scales or levels of detection?

What kind of data integration did the study's data analyses require? Were these based on
the study's underlying conceptual model and were they allowed for in the study design?

DATA CHARACTERISTICS AND DATA QUALITY

Data Characteristics

Were data characteristics sufficiently documented in the metadata? If not, how difficult
was it to find needed information about the data?

Quality Control

If historical data were used, what quality control problems were encountered and how were
they resolved?

Were potentially problematic data characteristics known beforehand or discovered in the
data integration process?

How were differences in data quality among data sets handled?
Were data quality procedures considered an integral part of data integration?

How wefe dataj verified and validated?

Data Integration

What specific data characteristics created data interfacing problems?

What was the source(s) of these problems?

Were there data formatting or quality standards that proved useful?




What lessons were learned that would be applicable to other studies?

DATA MANAGEMENT

Data management refers to the provisions for handling the data at each step of the data path, from
initial study design, through data collection, accessing, and analysis, to final reporting and
archiving.

It refers not only to specific technical procedures, but also to the plan for ensuring the original
quality of the data and preventing their degradation over time.

Data management plans should include organizational plans that specify data management
functions and who has responsibility for data quality at each step of the data path.

Up-Front Planning

Was there an overall data management plan that supported the data integration process?
What provisions were made for data access, retrieval, and manipulation?

Were data management procedures designed to relate directly to technical issues involved
in data integration?

Were quality control issues considered in all data management procedures?

Were archival needs considered at the beginning of the study?

Data Management Procedures

Planning for the Future

Were specific database tools developed to aid the database interfacing process?

Are there readily identifiable authorized versions of the different data sets? If so, how are
these maintained?

What provisions were made to make metadata available to users?
Did data management requirements related to database interfacing add to project overhead?

Did data integration directly benefit project participants?

How accessible were the data?

Were there any restrictions on yse of the data? If so, what was the source of these
restrictions?




Did data management procedures and systems explicitly consider future potential needs?
What arrangements were made for archiving the data for future uses?

Where are the data now and are they easily accessible? Are metadata readily available for
future users?

How easy would it be to transfer existing data to different database systems?

What changes would the participants make in the data management plan if they had the
opportunity to begin again?

INSTITUTIONAL ISSUES

Institutional issues often have an overriding influence on the success of data integration efforts,
yet they can be difficult to identify and resolve.

These issues arise, for example, from differences in agency missions and mandates, from funding
restrictions, from differences in time horizons and constituencies, and from differences in
‘organizational cultures.

Participants

Who were the key participants and what were their roles, responsibilities, and authority?
What was the nature of the key participants, e.g., private, governmental?

Were key players or data sources missing from the study?

Did any participants place special conditions on their participation and/or on access to data,
e.g., proprietary data?

Organization and Management

What was the project's management structure, especially with regard to database
interfacing? Was there a lead entity?

Did the study's organizational structure support or impede database interfacing?

What arrangements were made among the participants with regard to database interfacing?
Were these formal or informal?

What was the decision-making process, again especially with regard to databage
interfacing?

What kinds of arrangements were made for acquiring data from other organizations?




* Was adequate funding available and committed for the duration of the study?
¢ Was there a long-term commitment to database updating and other maintenance?
=  Who can access the data now and are there any restrictions on this

* What agency, if any, was given responsibility for long-term management and maintenance
of the data?

Data Integration

 Did all participants agree with the need for data integration?

e What mechanisms were established for cooperation and data integration? Were any of
these novel?

* Were potential conflicts and disagreements clearly identified and negotiated at the
beginning of the study?

* Did agency missions, mandates, and policies restrict participation or otherwise impede
database interfacing? :

* Did existing data management practices impede data integration?

% Term papers & Course Project Rubrics

Components of
Rubrics
Abstract
I Literature survey
pect Methodology g
ae cels ol iy Innovativeness and creativity
performance Joe
that will be Implementation :
»monstration and presentation

Questions and answers

a rating scale that
defines students’ : Unsatisfactory

level of mastery chai‘éctetislics
within each that are

criterion associated Satisfactory
with each
dimension

Developing

Exemplary




|
|
|

Research

Alternative
Designs

Application of
Engineering
Principles

| principles.
Final Design | Not capable of achieving desired | Design meets desired objectives. | Design meets or exceeds desired |

Results

__ and identifying alternative designs. Tt e e T3 L Lo RS el i
of  No or erroneous application of = Effective application of engineering  Critical selection and application |
engineering  principles yielding | principles resulting in reasonable | of engineering principles ensuring |

T OF DESIGN PROJECTS

| project was selected | project was selected  articulates  the reasons and ‘
| ' decision-making process used to |
' selectthe project

' literary form - an acceptable literary format | presents it in an acceptable literary
NG bl S G S ; Nkt 0 BIONDAL - s AL ST )
' Lacks justification of choices with  Justifies choices made with Demonstrates sophisticated |
 little or no references to functional, | reference to functional, aesthetic, | justification of choices  with |

environmental considerations i considerations ' social, economic, or environmental |

AT AR | consideraton
(Only one design presented or ' Altemative approaches identified | Final design achieved after review |
clearly infeasible alternative given. | to some degree. - Of reasonable alternatives.

- Serious deficiencies in expfoﬂngi ‘ ‘
| !

 unreasonable solution. ' solution. LS
~ Serious deficiencies in proper "
' selection and use of englnearingi

RCURCIS

 objectives.

Pt T e

| based on achieved results. Serious ' on achieved resuits. |
| deﬂcteng:les in support for stated | {
| conclusions. - |

Using Scoring Rubrics as Assessment Tool

Tndvainr s} Average(2) Gaod(3) Outstanding(4) Marksclected  Weightage  M2tks
Organizationof  Hand to follow; sequence of Most of information Inf: d _ inlnformation presented as
presenlation information jumpy presented in sequence Jogical mquf‘u\'ﬂfl‘:l-“‘ to follow interesting story in logical, 4 a
R casy to follow sequence
Background conten! Material not clearly related to topic  Material sufficie : 1 fficient for elear
o A mi for dle: tforclear  Material sul or
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_ga Agures haed 1o read Majority of figures clear  Most figures clear All figures clear
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PROJECT
RUBRICS FOR REVIEW -1

211  Articulate . 02 | Problem ' Problem Problem
| problem ’  Statementand  statementand  statement is clear and
| statements and | Objectivesare  objectives are is clear and - objectives are
| identify objectives | not identified not clear | objectives not completely
-GA ] \ ol ‘arenotinline  defined.
\ f j ' with problem |
v 0B AL L 3T ) .;j USROGl statementiv iy baniy "
2.1.2  Identify | ] Engineering | Engineering i Engineenng - Engineering
 engineering |  Systemsare systemsare  systems are systems are
systems, not identified.  identified but not | clear. Variables,  identified.
variables, and Variables, and Clear. Variables, | and parameters  Variables, and
| parameters | parameters \ and parameters | m solve the parameters
| o solve the | | to solve the to solve the | problems are not | to solve the
problems-1A problemsare | problemsare | defined | problems are
Ll pog i Sl b Kot emna 1t Vgt defined | | partially defined.
223 |Mdentyexsing = 02 |Notableto | Notabeto | Notableto | Abletoidentiy
 processes/ 1 ' Identity existing | identify existing  identify existing  existing solution -
' solution methods | solutionfor | solution for solution for | for solving
| for solving ' solving the ' solving the solving the . the problem.
(theproblem, | problem. The | problem. The  problem. But | Assumptions, and
| including ;  assumptions,  assumptions,  assumptions and | approximations
' forming justified ' approximations ' approximations | approximations  are clear
' 2pproximations and ‘and ' are aligned to the
i and assumptions | | justifications ' justifications are | objectives.
|-6A | areakonol  identified but not. |
R o i R I Toentivion .clear '
224 | Compare 02 Notale Notavleto | Ableto compare | Able to compare
' alternative , atenative  arernative  * solution ' processes and
| * solution ' | solution ' solution ' processes | contrast clearly
pibcesses 10  Processes | processes but couldnot | but not able
\seiecimehest ' | | Jmmms(cleaﬂy | to select best
| Process - “GA J ‘ | process
1011 | ‘ Read, understand 02 Notable |Ablgtoidentity | Abletoread | ADIeto read,
andinterpret * to identity non-technical | technicaland  understand
' technical and ' technicaland | information | non-technical | technical and
| non-technical | | non-technical | ' information, | non-technical
information-GA | - information | putcoudnot  information, but
: ' ' t understand and | could not interpret
T famIpret st e ¥ YLt

GA = Group Assessment IA - Individual Assessment

| Prnbiem statement | Pmblem siatement |

~_ completely defined

A

| alternative solution | alternative solution

3L B R |

' Able to reag,

- understand and

. interpret technical 5
- and non-technical |

' information

is clear and
- objectives are
 completely defined |

| Engimenng

| systems are

| identified.

| Variables, and

| parameters \‘

 to solve the 3
problems are 1

' Avle to identify

' existing solution
i for solving the

' problem. But

| assumptions,

| approximations

' and justifications
|are clear

=
| Able to cumpara |

| processes,

| contrast it and

| also able to select
| best process
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| 3.21 i Apply formal idea 02 | Notableto Able to identify | Abletousathe  Able to generate Anle to generate
\ | generation toolsto | identify tools but not able to . tool but not | engineening | engineering
| ‘ develop multiple |  to develop use it effectively | able to generate | designs but not | designs with i
' engineering design somﬁons  engineering | able to justify | justification !
| |sowdons-GA | | | ldesigns | | |
3.2.3 | Identify suitable | 02 NDI able to Able to Iﬂemﬁy | Able to use I Not able to | Able to |ustlty .
i | criteria for evaluation | identify criteria cmena but not cmena putnot  justify the the comparison |
| | of alternate design | - able to use them | able to compare  comparison | with criteria ;
. | solutions - GA L |  alternatives _withcriteria |
| 331 Applyformaldecision-| 02  Notable | Abletoidentty | Ableloidenty | Abletouse | Abletouse |
; -makingtoos o sefect | to identify ‘butnotable  optimumonebut opimumone  optmumone |
; optimal engineering 5 declston-making to choose ‘notabletouseit butnotableto  with justification
g ‘\ design solutions for tools Copmumone  justify ‘ |
1’ | further development \ \ 1 | |
A VR | | | |
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| 322 ' Build models/ 02 Not ableto | 2w o chonee Ableto usethe  Ableto generate Able o generate |
‘  prototypes to develop | identify tool to  thefool butnot + tool butnot | altematives | and justify the |
\ | diverse set of design * build model/ ‘abletouseit  abletogenerate  butnotable 1 | bestsolution |

;solu"om-m ,pmtmypa geﬁec’uvely alternatives ‘Ju;nugmenw 1
solution

13.1.1 yDeve%op?Ddra\wngs |02 'Nutatiieto " | Able toidentlty .AmetouéEEAD Able to generate | Able to generate

\
!
!
1 ke b o ey - R e et
|
|
[

T
l of components/ identity CAD putnotableto  toolbutnot  drawingsbut | drawings with
systems using tools ‘useCADtool | able to generate 1 notableto | standards
- modern CAD tools - IA | | | | mngs follow drawing |
I, A il | standards | ,
1330 IDWBIOD:!DmodeIrscf 03 Notableto | Avle to identity | Able to use CAD Ahlemgenerate]amemgeneramr
| ' components/systems | identify CAD | butnotableto | toolbutnotable ~modelsbutnot | modelswith
| using modern CAD tools useCADtool  togenerate3D  abletofollow | standards |
IR oot LR SR S | iocel (Tt e ARl o A |
| 13.1.3 | Apply GD&T 02 ;Nm ableto | Abletoextract | Ableto Abletoapply | Abletoapply
i | | principles as per T | extract GD&T  but not able  understand but GD&T slandaras and justify ‘
. 1o manufacturing ‘ | ASME standards mem * GD&T standards Dul notableto | to drawings |
r ' drawings, with all | | justity J \
| | relevant data like ' \ ;‘ . 1 : i
'  material, hardness, I | ‘ ! 1 }
I  surface finish, and | ! g , | ‘ |
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| 10.2.2
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+

through appropriate
tests to improve or
revise design - GA

Use appropriate
procedures, tools and
techniques to conduct
experiments and
collect data - GA
Analyze data

for trends and
correlations, stating
possible errors and
limitations - GA

Deliver effective oral
presentations to
technical and non-
technical audiences
-1A

Present results as a
team, with smooth
integration of
contributions from all |
individual efforts — GA |
+ A

Generate mlormauon

e

04

03

03

Not ame’to
identify suitable
tests to be done

Not able to
identify tools,
techniques and
procedures

Notableto

understand data

Couldnot
deliver effective
presentations.

' No Contribution

from an
individual to a
team

] 'Able fo luamrry B

but not able to
follow testing
procedure

Able to identify

but not able
to conduct
experiments

Able to
understand
but not able to
analyze data

~ Could not

deliver
presentation,
but presentation
was prepared

 and attempted.

Contributions
from an
individual to a
team is minimal

’Abie'to

follow testing
procedures
but not able
to collect
information

 Able to conduct

experiments but
not able to follow
procedure

Able to analyze

| data but ot able
to correlate them

| Avle to deliver

fair presentation
but not able o
answer to the
audiences

' Cnhﬁbutions :

from an
individual to a
team is moderate

fleai:

information
but not able
to apply it for
improvement

Able to follow
procedure but
not able to
coliect data

Able to correlate
but not able to
identify errors
and limitations

Deliver effective
presentations
but able to
answer partially
to the audience

- queries.

A conmbulion
from an
individual to a
team is good
but not well
groomed in

information
for the
improvement

| Able to collect

data as per the
standards

Able to identify
errors and
limitations

 Deliver effective

presentation and |

' able to answer

all queries of the
audience,

‘ Cdrmib-ution

from an

individual to a
team is good

and results in an
integrated team

4 TEpseation.

Grand Viva & Oral Exam /Viva Voce

Oral examination or viva-voce is used mainly to test the cognitive domain and is conducted with

the

aim of

evaluating the

qualities

like

depth of

knowledge

ability to discuss and defend one's decision, attitudes, alertness, ability to perform under stress and
professional competence.

The oral exam (also oral test or viva voce) is a practice in many schools and disciplines in which
an examiner poses questions to the student in spoken form.

The student must answer the question in such a way as to demonstrate sufficient knowledge of the
subject to pass the exam.

The oral exam also helps reduce (although it does not eliminate) the risk of granting a degree to 5
candidate who has had the thesis or dissertation by an expert.




The Conventional Viva-voce examination (CVE) is fraught with subjectivity and has been found
to have poor validity, reliability, and objectivity.
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'Report is well organized and
clearly written. The underying
logic is clearly articulated and
easy to follow. Words are chosen
that precisely express the intended
meaning and support reader
comprehension.  Diagrams or
analyses enhance and clarify
| presentation of ideas. Sentences
are grammatical and free from
spelling erors.

| Communication

presentaton
| Visual Aids present the main components of
the process and recommendations.

Material is readable and the

i graphics highlight and support the |

| main ideas.
' Oral
| Presentation on their topic, and do not rely
. on notes to present or respond.
! Speakers  respond  accurately
and appropriately to audience
questions and comments.

by appropriate and meaningful
gestures (e.g., drawing hands
inward to convey contraction,
moving arms up to convey lift, etc.)
eye contact with audience, ang
. movement, demonstrates a -high
level of comfort and connection
with the audience,

Slides are error-free and logically

Speakers are audible and fiuent

'Body language, as indicated
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and clearly

Report is organized
written for the most.part. In
some areas the logic or flow of
ideas is difficult to follow. Words
are well chosen with some
minor exceptions. Diagrams are
consistent with the text. Sentences

are mostly grammatical and only a
 few spelling errors are present but
| they do not hinder the reader.

Slides are error-free and logically
present the main components of

the process and recommendations.
Material is mostly readable and
graphics reiterate the main ideas.

Speakers are mostly audible and
fluent on their topic, and require
minimal referral to notes. Speakers
respond to most questions
accurately and appropriately.

Body language, as indicated Dy
a slight tendency to repetitive
and distracting gestures (e.0.,
tapping a pen, wringing hands,

waving arms, clenching fists, eit_:.) |

and breaking eye contact with

discomfort with the audience.

provements

facks an  overall
organization. Reader has to make
considerable effort to understand
the underlying logic and flow
of ideas. Diagrams are absent
or inconsistent with the text.
Grammatical and spelling errors |
make it difficult for the reader to |
interpret the text in places.

Slides contain errors and lack
a logical progression. Major |
aspects of the analysis or
recommendations are  absent.
Diagrams or graphics are absent

or confuse the audience.

Speakers are often inaudible
or hesitant, often speaking in
incomplete sentences. Speakers |
rely heavily on notes. Speakers |
have difficulty responding clearly |
and accurately to audience
questions. |
Body language, as indicated by
frequent, repetitive and distracting |
gestures, littie or no audience eye- |
contact, and /or stiff posture and |
movement, indicate a high degree |
of discomfort interacting with |

audience, demonstrates a slight audience.

A Structured Viva-voce Examination (SVE) using card system for the viva-voce was designed for
the semester term ending examinations for students.

A. Subject/ Course Based card System

B. Module based Card System

C. Topic based Card System

Implementation Procedure:

1. Based on the syllabus and after dye weightage to the various topics as per the curriculym
prescribed by the Department, questions were framed under all modules.
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2. The questions were developed with graded levels of difficulty for different topic of the
examination.

3. The questions were subjected to peer review and finalized with approval of head of the
department.

4. Cards were designed with questions written on them.
5.The students were briefed about the system prior to the examination and consent was obtained.

6.The viva was conducted by two faculty members. Each faculty dealt
with five topics.

7.At the viva 10 sets for each Module of cards were laid out on the table. Each set had two subsets
a) direct questions b) applied questions.

9.The student began from any of the major categories and randomly chose a fixed number of cards
from each topic sequentially and attempted to answer the same.

10.Depending on the initial response of the student, he/she was encouraged to respond to questions
of lower or higher level of difficulty as the case maybe to assess the level of student's knowledge.

Also, a mix of direct questions and applied questions from the two subsets was used.

Conventional Viva-voce Structured Viva-voce
Examination: Examination:
S1|Statements 1 | Covers all topics, hence

i comprehensive evaluation

I' |[Examiners can be moody affecting A
) ‘

performance 2 | Eliminates subjecti

Minimizes chances of repetitive

questions for subsequent students

(8]

2 |Examiners tend to skip some topics,

hence incomplete

A o focus on one topic at a time
Tendency to be biased Helpst A I
Students get more time to think
4 |Focus too much on one topic

especially of their interest Helps student perform better

Is student friendly

Helps maintain chain of thought
because of sequential questions

5 |Proceed haphazardly -

00 1 &N W Hh

6 |Questions are predictable

%  Written Examination |
I
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In Indian engineering education system, written examinations play a major role in assessing the
learning and awarding of grades to the student

Universities and colleges give highest weightage to the outcomes of the written examinations in
overall grading.

Questions raised in the examination/test papers play an important role in defining the level of
learning the student is expected to achieve in the courses and hence in the program.

Since assessment drives learning, the design-of question papers needs to go beyond the mere test
of memory recall.

Written examinations assess a very limited range of outcomes and cognitive levels.

Particularly in the courses, where course outcomes (COs) cover a broad range of expectations,
written examinations alone will not be sufficient to make valid judgements about student learning.

%  Quiz Contest & Debate Contest

This type of tests can be conducted 4 per semester including 1 Makeup & 1 Surprise Quiz; Also
valuable as ‘End of the class quiz’.

Teachers be trained in construction, advantages and precautions while preparing different types of

objective items; Balance between recognition and recall types; Go beyond factual information to
HOT skills.

Debate Contest: Levels of Performance for AFFIRMATIVE & NEGATIVE Team




Criteria 4
'Organization & Clarity:
Main arguments and and

responses are outlined in apresentation
clear and orderly way.

|Use of Argument: Very strong

Reasons are given to support persuasive

the resolution
throughout

Use of cross-examination Excellent cross-/Good

1 |Grade:

3 2

Completely clear Mostly clear and Clear in some Unclear and disorganized
orderly orderly in all parts parts

but not throughout

overall

and'Many good‘Some decent Few or no real arguments

arguments given, arguments, butgiven, or all arguments

arguments given with only minorsome significant given had  significant
/problems jproblems problems |

cross-exam Decent cross- Poor  cross-exam  or

and/or rebuttals, failure to point
but out problems in Negative

and rebuttal: _ exam and and rebuttals, with exam
Identification of weakness indefense againstonly minor slip- rebuttals,

Negative team’s arguments Negative team’sups with some team’s position or failure
and ability to defend itselfobjections significant to defend itself against
against attack. problems attack.

Presentation Style: All style features Most style features Few style Very few style features
Tone of voice, clarity ofwere used were used features  were were used, none of them
expression,  precision  of convincingly convincingly used convincingly

arguments all "contribute to
keeping audience’s attention
and persuading them of the
{team’s case.

convincingly

'TOTAL
SCORE:

% MOOCs

MOOCs: Massive Open Online Courses (MOOCs) are such online courses which are developed

as per the pedagogy stated herein and following the four-quadrant approach consisting of video ,
text, self-assessment and learn more.

There is two types of Courses: credit courses and non-credit courses.

Credit Course shall mean a course which is taught for at least one semester as a part of a PG
Programme in Indian Universities.

Non-Credit Course shall include courses like awareness programme, continuing education
programme or of specific skill set as independent course: which are not part of any set curriculum,

Subject: shall mean a specific area under discipline (Example: Physics) taught in an educationa]
institution consisting of specific programme/ courses, resulting in the award of a certificate/
diploma/ degree shorter duration.

After clearing the Online Course by a Student of an University/ Institute, then the University/
Institute should issue certificate(s) and “Transfer the Credits’ to registered Students under
SWAYAM that are existing as regular & enrolled students from a recognized University/Institute
across the country and shall follow, the UGC (Credit Framework for Online Learning Courseg
16.

through SWAYAM) Regulation, 2016, a ‘Gagzette Notification’ issued on 19th July, 20




Credit Allocation:

A 1to 3 credit SWAYAM course is expected to be covered in 4-12 weeks' duration including the
assessment component in which (it should be 40 hours (for 3 credit course) to 80 hours (for a 6-
credit course) of learning from e- Content, reading reference material, discussion forum posting
and assignment.

For other MooC Courses, One credit will be equivalent to 10 hours of learning including
participating in discussion forums and other interactions, working on assignments and activities
designated for the course etc.

%  Choice Based Credit System

Majority ~ of  Indian  higher  education institutions have  been  following
marks or percentage-based evaluation system, which obstructs the
flexibility for the students to study the subjects/courses of their choice and
their mobility to different institutions.

There is need to allow the flexibility in education system, so that students depending upon their
interests and aims can choose interdisciplinary, intra-disciplinary and skill-based courses.

This can only be possible when choice-based credit system (CBCS), an internationally
acknowledged system, is adopted.

The  choice-based  credit  system  not  only  offers  opportunities  and
avenues to learn core subjects but  also exploring additional avenues of
learning beyond the core subjects for holistic development of an individual.

To bring uniformity in evaluation system and computation of the Cumulative Grade Point Average
(CGPA) based on student’s performance in examinations, the UGC has formulated the guidelines
to be followed: [

Outline of Choice Based Credit System:

Core Course: A course, which should compulsorily be studied by a candidate as a core
requirement is termed as a Core course,

Elective Course: Generally, a course which can be chosen from a pool of courses and which fnay
be very specific or specialized or advanced or supportive to the discipline/ subject of study o
which provides an extended scope or which enables an exposure to some other
discipline/subject/domain or nurtures the candidate’s proﬁciency/skill is called an Elective Course.

B

AN ee
"AY ot % St D@

51 of 72?"1&«?3“‘

NI
\\e‘ k
L& © D




:A‘.‘A 4 -\.".
e

qu ¥

bita

Diséipline Specific Elective (DSE) Course: Elective courses may be offered by the
discipline/subject of study is referred to as Discipline Specific Elective.

main

The University/Institute may also offer discipline related Elective courses of interdisciplinary
nature (to be offered by main discipline/subject of study).

Dissertation/Project: An elective course designed to acquire special/advanced knowledge, such
as supplement study/support study to a project work, and a candidate studies such a course on his
own with an advisory support by a teacher/faculty member is called dissertation/project.

Generic Elective (GE) Course: An elective course chosen generally from an unrelated
discipline/subject, with an intention to seek exposure is called a Generic Elective.

A core course offered in a discipline/subject may be treated as an elective by other
discipline/subject and vice versa and such electives may also be referred to as Generic Elective.

Ability ~ Enhancement  Courses (AEC): The Ability Enhancement (AE)
Courses may be of two kinds: Ability Enhancement Compulsory Courses
(AECC) and Skill Enhancement Courses (SEC).

“AECC” courses are the courses based upon the content that leads to Knowledge enhancement; i.
Environmental Science and ii. English / MIL, Communication.

These are mandatory for all disciplines.

SEC courses are value-based and/or skill- based and are aimed at providing hands on-training,
competencies, skills, etc.

Ability Enhancement Compulsory Courses (AECC): Environmental Science, English
Communication/MIL Communication,

Skill Enhancement Courses (SEC): These courses may be chosen from a pool of courses
designed to provide value-based and/or skill-based knowledge.

Introducing Research Component in Under-Graduate Courses Project work/Dissertation is
considered as a special course involving application of knowledge in solving / analyzing /exploring
a real-life situation / difficult problem. A Project/Dissertation work would be of 6 credits. A
Project/Dissertation work may be given in liey of a discipline specific elective paper.

%  Open-Book Examinations

The traditional written examinations haye g significant weakness that they tend to encourage rote
learning and more superficial application of knowledge.




This deficiency can be overcome by “open-book examination”.

Open-book examination is like time constrained written examinations but designed in a way that
allows students to refer to either class notes, textbooks, or other approved material while answering
questions.

They are particularly useful if you want to test skills in application, analysis and evaluation, i.e.
higher levels of Bloom’s taxonomy.

However, in a program, the courses or the curriculum areas that are best suited to an open-book
exam are to be carefully chosen.

Designing a good open-book examination

Set questions that require students to do things with the information available to them, rather than
to merely locate the correct information and then summarize or rewrite it.

The questions in open-book exam must take advantage of the format, and give more weightage to
the application of knowledge, critical thinking and use of resources for solving real complex
engineering problems.

As the nature of questions is complex, it is to be ensured that the students get enough time.
Open book test questions typically take longer time compared to traditional examinations.

[t is advisable either to set a smaller number of questions that encompass 2 or 3 concepts taught or
allocate longer duration of time for the examinations.

% Open Note Exams

Note making techniques be taught to students, Not just direct questions from notes, but application
analysis and synthesis of that knowledge. One of the class tests or some class assignments could
be of this type.

% MCQ based Examinations

In a test that has items formatted as multiple-choice questions, a candidate would be given severg]
set answers for each question, and the candidate must choose which answer or group of answers

is correct.
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There are two families of multiple-choice questions.
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The first family is known as the True/False question, and it requires a test taker to choose all
answers that are appropriate.

The second family is known as One-Best-Answer question, and it requires a test taker to answer
only one from a list of answers.

There are several reasons to using multiple-choice questions in tests.

In terms of administration, multiple-choice questions usually require less time for test takers to
answer, are easy to score and grade, provide greater coverage of material, allows for a wide range
of difficulty, and can easily diagnose a test taker's difficulty with certain concepts.

As an educational tool, multiple-choice items test many levels of learning as well as a test taker's
ability to integrate information, and it provides feedback to the test taker about why distractors
were wrong and why correct answers were right.

Nevertheless, there are difficulties associated with the use of multiple-choice questions.

In administrative terms, multiple-choice items that are effective usually take a great time to
construct.

As an educational tool, multiple-choice items do not allow test takers to demonstrate knowledge
beyond the choices provided and may even encourage guessing or approximation due to the
presence of at least one correct answer.

Moreover, test takers may misinterpret these items and, in the process, perceive these items to be -

tricky or picky.

Finally, multiple-choice items do not test a test taker's attitudes towards learning because correct
responses can be easily faked.

%  Essay Writing Examinations

Items such as essay typically require a test taker to write a response to fulfill the requirements of
the item.

In administrative terms, essay items take less time to construct.

As an assessment tool, essay items can test complex learning objectives as well as processes used
to answer the question.

The items can also provide a more realistjc and generalizable task for test.




.

Rt
Finally, these items make it difficult for test takers to guess the correct answers and require test
takers to demonstrate their writing skills as well as correct spelling and grammar.

The difficulties with essay items are primarily administrative: for example, test takers require
adequate time to be able to compose their answers.

When these questions are answered, the answers themselves are usually poorly written because
test takers may not have time to organize and proofread their answers.

In turn, it takes more time to score or grade these items.

When these items are being scored or graded, the grading process itself becomes subjective as non-
test related information may influence the process.

Thus, considerable effort is required to minimize the subjectivity of the grading process.

Finally, as an assessment tool, essay questions may potentially be unreliable in assessing the entire
content of a subject matter.

Instructions to exam takers rely on the use of command words which direct the examinee to

respond in a particular way, for example by describing or defining a concept, comparing two or
more scenarios or events.

%  Annotated Bibliographic

It is a good test of students” abilities to scan and evaluate literature; Can stimulate higher order
thinking skills as students review; stimulates group work and discussion; Good preparatory skill
for research. The topics should be based on students’ interests and course requirements;
referencing skills be first taught to students.

4%  Group tasks

Assessment types includes Group discussion, Flash bowl Technique, Role Play, Authentic
Problem Solving.

Small group of 2-5 members work on a joint task.

Suggested frequency of this test is once every semester with one makes up and one term-end in
certain courses.

Groups formed must be roughly equivalent; Problems assigned should be equivalent; Each team
member must have a specific role; Rubrics for marking must be mutually decided including al]

domains of education.
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%+  Rapid fire questions

Questions on a topic asked very quickly and answered very fast.

It may be embedded in classroom teaching as required.

Student should be told the criteria of a good question; May be assessed by two evaluators for
greater objectivity; May be recorded for closer assessment.

% Field Assignments

It includes field / industry visit with report. Conducts once in a Semester. » _
Students must be exposed to note taking and report writing skills, if visiting different sites reports
may be presented in class for sharing of experiences & learning.




&

Rules & Regulations of Examination guid
by MAKAUT

% 4. Rules for examinations

4.1 Each discipline of the B.Tech / B.Pharm / B.Arch / B.Optm programme consists of the
following three types of items:

e Theory items
e Practical items
e Sessional items

The schedule of these items along with their credit points for each semester shall be as point 5.

4.2 At the end of each semester, there shall be an examination (here-in-after called end-semester
examination) conducted by the University as per programme announced by the Controller of
Examinations.

4.3 Back paper examinations, if any, shall be held with the normal end-semester examination.

4.4 There shall be no separate supplementary examination under normal condition for I/II/III year
B.Tech/B.Pharm students (I/II/III/IV year B.Arch students). For the purpose of degree only
supplementary examination for both 7 and 8" semester (9" and 10" semesters for B.Arch

programme) shall be held within one month of the publication of final semester examination
results.

% 5. Evaluation of course items

The evaluation of course items listed in para 4.1 shall be done as per the following guidelines:

(A) Theory Items

Each item under this classification shall be evaluated on the basis of 100 percentage points, sub-
divided into the following four categories:

a) End-Semester examination: 7( points

Operational Guidelines:

@
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ii.

iil.
iv.

A group of examiners drawn from the affiliated, institutions/colleges shall be appointed
by the University for each theory subject. .

A 'Subject Examination Committee' consisting of an Expert Member from outside the
affiliated institutions/colleges, a senior faculty from an affiliated institution and a
faculty conducting the course shall be constituted by the University for each theory
subject and duly ratified by the Advisory Committee/Academic Council. The Subject
Examination Committee shall ensure uniformity in grading through spot/random
checking, especially for candidates with very high grades/very low grades.

The University shall follow a centralized evaluation system.

Correction/Evaluation of scripts shall be completed, and award list submitted within a
reasonable time after the completion of the examination as decided by the University.
The entire evaluation work shall be completed within a reasonable time after the
completion of the examination as decided by the University.

b) Course tests/class tests: 15 points

Operational Guidelines:

il

iv.

Three tests shall ordinarily be conducted, as far as possible, at near-identical intervals by
the course teacher. The best two performances shall only be considered for final reckoning.
The Director/Head of the Department shall ordinarily set the test schedule and announce
test dates as per University calendar.

Test scripts shall be corrected/evaluated within seven days of actual conduct of test and the
solutions discussed in the class. During- the discussions the students shall have access to
the corrected scripts. The final award list for each test shall be put on the notice board
within the next two days and copies communicated to the Director/Principal for record.
The process shall be repeated for each test.

¢) Quizzes and Assignments: 10 points

Operational Guidelines:

At least 3 to 4 unannounced quizzes shall be conducted by the course teacher during the
lecture/tutorial class and suitable number of home assignments shall be insisted upon. The course

teacher shall be solely responsible for fina] award under this category.

d) Attendance regularity and participation: 5 points

Operational Guidelines:

The award under this category sha]l be the sole prerogative of the Course teacher. Whereas
attendance/regularity in a class is factual, assessment about participation is subjective. The idea is
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to encourage teacher/student interaction in Conduct of Courses and discourage one-way
communication.

The Course teacher shall finalise the award of a student (out of 30, comprising b), ¢) and d) and
communicate the award list to the University (Controller of Examinations' unit) under sealed
cover, with a scaled copy to the Director/Principal of the Institute for records and reference under
unforeseen emergency only). The Director/Principal shall not alter the award without the consent
of the course teacher unless there are serious disciplinary charges. Any such action may be initiated
only after receiving consent of the University. However, errant teachers shall be monitored and
penalized by the Director/Principal.

(B) Practical Items

Every Item in this category shall be evaluated out of 100 percentage points, divided under two
broad categories as detailed below:

a) End Semester examination: 60 percentage points

Operational Guidelines:

i.  There shall be an End Semester Examination in each laboratory item, ordinarily with an
external examiner present. The evaluation may be done based on:
e Organization of the experiment
Actual data generated and the actual conduct of the experiment assigned.
Data analysis/Synthesis and Conclusions etc.
° A comprehensive Viva - Voce seeking general awareness of the lab subject.

The relative emphasis shall be left to the external examiner & the Course teacher jointly.

ii.  The award shall be finalized immediately by the Course teacher and the external examiner,
if any, jointly and submitted in sealed cover to the University (COE's unit) along with all
materials used by students during examination.

b) Laboratory Sessionals: 40 percentage points.

Operational Guidelines

i.  The Course teacher shall be the sole authority for finalizing award under this item.
ii. He shall divide the points under the following guidelines:

e Attendance and regularity 5
points

e Preparedness for conduct of experiment 10
points




iii.

e Initiative to learn and interact
points
o Presentation of lab report, its regularity in submission and content 15 points
The Course teacher shall finalize, the award (out of 40 points) before the end - Semester
examination and communicate the same under sealed cover to the University (COE's unit),
with a sealed copy to the Director/ Principal of the Institution/ college for record only.

c) Sessional Items (Out of 100 percentage points)

Explanation & Operational Guidelines

Sessional items are those where, either the formal_institutional contact hours are not specified,
(viz. Practical Training, Extra/Co curricular participation), or there are no formal end Semester
examination of the written kind, (viz. Comprehensive Viva-Voce, Seminar, Industrial
Visits,etc.). For all items under these categories, the evaluation shall be done internally through
an Institutional/_Departmental Committee, appointed by the Departmental Head and duly
endorsed by the Director/ Principal.

The norms for assessment for sessional jtems may vary from item to item. A broad guideline is
suggested:

il.

For items which are conducted outside the institutions viz. Practical Training, Co-
curricular/Extra-curricular participation, Industrial Visits, etc. - assessment may be made
on the basis of Item Supervisor's assessment, report submitted by the student, if any,
participation & attendance, and Viva-Voce conducted by an Institutional/Departmental
Committee, constituted by the department Head and duly ratified by the Director/Principal.
Items conducted in the dept/institution/college viz. Seminar, Comprehensive Viva Voce
shall be evaluated by a Teacher's Assessment Committee constituted by the Department
and ratified by the D1rect0r/Pr1ncnpa], based on participation and attendance in the course,
comprehension of other seminars by fellow students, presentation and content of seminar
presented, capability to address to questions by participants.

The award list for this item shall be finalized by all the members of the Teachers'
Assessment  Committee before the starting of the end-semester
theory/practical examinations and shall be communicated to the University
(COE's unit) under sealed cover, with a sealed copy to the Director/Principal
for record only,

iii. A student failing in a sessional jtem shall be required to repeat the semester as a regular

student and shall not be eligible for carry-over promotlon

&)
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and grading system:

6. Declaration of result, promotions,

6.1 In order to pass the B.Tech/B.Pharm/B.Arch/B.OPTM BHM programme course a
candidate must obtain at least D grades in each of the Theory, practical and Sessional items
and a DGPA of 6.0 Part 4, Chapter II, Section 5.2.

The promotional status shall be indicated on the even semester credit card/sheet as per details
indicated in Part 2,Chapter I.

6.2:

1

ii.

iii.

iv.

A candidate shall be eligible for promotion to the next higher level if he has cleared
ALL course items of earlier semesters individually.

A student shall be eligible for promotion to the next higher level/year with backlogs
provided such backlogs are to be cleared within the time limit specified for completion
of the course, as prescribed under the First Regulation, WBUT.

has been a bona fide Regular student/Ex-student at the present level and is duly
registered as such in the University and Institution under permission of the
Director/Principal concerned.

has not been involved in breach of discipline or has not been time barred due to non-
completion of the course within the time limit fixed for the purpose.

has not been temporarily suspended / suspended for a specified period by the
University/institution and has not been denied the privileges of a Regular student / Ex-
student at the time when admissions to higher levels is in progress.

Candidates debarred under stipulations 6.2.(ii) to 6.2 (vi)shall have to apply for permission for
admission to the higher level and obtain the same from the director/principal of concerned
institution before registration.

The university shall publish a list of all successful candidates of each of the semester examinations
within a reasonable time (one month) from the date of the last examination.

6.3 Grading System:

A. The promotional status shall be published on the Even Semester Credit Card/sheet as per
details indicated in Part 2, Chapter [

Candidates will be eligible for promotion to the next semester without clearing all end
semester theory courses of earlier semesters if,

Candidate has minimum attendance percentage of 75% in the previous semester
Candidates must have appeared for a]] internal examinations and has secured marks in
Continuous Assessments, Sessional Examinations, Practical Examinations
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Candidates must have applied for appearing in the end semester examinations and have valid admit
card in previous semester

Candidates failed to achieve the minimum benchmarks as mentioned in (a), (b), (c) for promotion
will not be eligible for promotion to the next higher semester.

Candidates will appear in the end semester theory examinations as back log candidate in
corresponding semester of subsequent academic year. Marks scored in Continuous Assessments,
Sessional Examinations, Practical Examinations during attending regular semester with minimum
qualifying attendance would be carried all through. Backlog candidates would be allowed to
appear in the end semester examinations only to achieve qualifying marks of the paper concerned.

If any candidate fails to secure minimum qualifying marks (pass marks) in sessional or
practical examinations would suffer year lag and they must continue the semester concerned
afresh in the next academic year. However, there would be no separate qualifying/pass marks
in the internal examination of 30 marks (CA 25 plus attendance 5 marks). The marks of a
back log paper will be determined from the marks obtained in theory examination and
marks of the continuous evaluation of the regular semester. No up-gradation of
internal/continuous assessment marks would be allowed.

[f any candidates fail to achieve any of the three conditions above (a, b & ¢) in any semester (say,
Ist semester), they would not be allowed to continue their study in the next semester (i.e. 2nd
semester) and they have to fulfil the academjic regulations by enrolling them in the next academic
year from the discontinued semester (i.e. 15t semester) and so on.

However, there would not be any limit of number of back papers to continue their study in
subsequent semester as regular candidate.

B. Revised Criterion of DGPA to award degree as per clause 6.1 of first regulation:

A student be awarded with DGPA for completion of his reépective course if he or she successfully
completes all the Theory/Practical/Sessiona] paper in all the semester successfully. The criterion
for obtaining DGPA 6.0 for B.Tech/B.Pharm / B.Optm / BHM courses and 5.4 for Non-AICTE
courses has been relaxed. The criterion for minjmum DGPA is discontinued from AY 2019-20.
There would be no examination for up gradation of marks normally. However, a student may apply
for up gradation for improvement of DGPA to attain minimum 6.0 as special cases.
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Massive Open Online Courses (MOQOCs)
scheme at MAKAUT, WB (Applicable from
the session 2020-21)

All India Council for Technical Education (AICTE) has introduced Model Curriculum for
Bachelor of Technology programme with 160 credits in the entire programme of 4 years, and
additional 20 credits will be required to be achieved through Massive Open Online Courses
(MOOCs) from different platform for the degrée of Bachelor of Technology with Honours. These
additional 20 credits will have to be acquired with online courses (MOOCs) as per AICTE.
Students of B Tech program will have to complete additional 20 credits through MOOCs within 4
years of time. 16 credit points is applicable for 3 year UG programs. This creates an excellent
opportunity for students to acquire the necessary additional skill set for employability through
massive open online courses where the rare expertise of world famous experts from academics and
industry are available. Maulana Abul Kalam Azad University of Technology, West Bengal
(MAKAUT,WB) has thus decided to introduce AICTE model curriculum for its B.Tech
Programmes and allow students to choose courses from any established online platform as per
following revised guidelines from academic year 2020-21.

GUIDELINES FOR MOOCs

MOOCs (Massive Open Online Courses) have been inducted in University curriculum and
academic activities in the following ways:

e MOOC:s for Honors Degree at Undergraduate Level

e MOOCs for mandatory Coursework of Research Scholars for Ph.D. degree

e MOOCs are also used for credit transfer as equivalent to theory courses of Curriculum
under recommendation of BoS.

e MOOCs for Mandatory Additional Requirements (MAR)
(A)MOOCs for B.Tech Honours Depree

For B.Tech Honors Degree, a B.Tech student will have to earn 20 credits from MOOCs fromany
established MOOCs platform addition to 160 credits for B.Tech degree.

The total of 20 credits that is required to attain eligibility for B.Tech Honours degree is
distributed over four years in the following way: :

1st year: 4-8 credits 2ndyear: 4-8 credits

3"dyear: 4-8 credits 4thyear: 4 credits

A student of first year must cover courses from at least three skills:
I. Computer Programing with Python /R

2. Soft skills
3. values and Ethicg M
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Students of all streams are to be equipped with Programming skill in the language that is in high
demand worldwide in the first year itself so that they can apply this skill in the subsequent
semesters in their different areas including their core area of study.

Soft skill is very essential for grooming of the student and student must be exposed to it in the very
beginning of the 4-year long program.

Ethics is something that one should practice. Students are to be made aware of the ethics right in
the beginning of the 4-year long program so that they can practice at least some of the ethical
norms as applicable to Institutional environment and society and be prepared to practice ethics in
their working life.

All the MOOC’s courses are to be taken any MOOCs platform as per following scheme of credit
points. There would not be any concept of fixed basket anymore. However, during choosing
courses in the online platform students would essentially avoid the courses taught/offered through
the curriculum in the offline / classroom mode.

e For NPTEL/Swayam platform: Credit points as specified in the platform

e For other MOOC:s platforms like Coursera, edX, Udemy, Simpilearn etc Courses of 4
weeks to 7 weeks: 1 credit point

e Courses of 8 weeks to 11 weeks: 2 credit point Courses of 12 weeks to 15 weeks: 3 credit
point Courses of 16 weeks or more: 4 credit point

e Where duration of MOOCs courses is available in hours: For every 8 hours of course: 1
credit point

However, for the courses with duration less than 8 hours, multiple courses could be taken together
(preferably in the same area) to consider 1 credit point. But where duration is available in week,
count of hours will not be applicable,

The above structure is indicative only. And BoS/DC concerned may propose credit points of the
courses offered through MOOC:s platform based on the content and level beginner/ intermediate/
advanced) of the courses.

(B) fo chol t Ph.D. r
Research scholars must take MOOCs as mandatory as a part of coursework for Ph.D. degree as
per advice of the Research Supervisor. The credits for the course will be as per the assignment of
credit for the course in the University website according to the length (in weeks) of the course,
even if there is different credit assignment in the MOOCs platforms.

MOOCs for Credit Transfer

As per University guideline DSEC had already introduced provision of credit transfer through
MOOCs courses. Therefore, different courses of curriculum could be taken from MOOC:s platform
and credits could be transferred, if offered through online and credits are earned. However, to offer
courses of curriculum through MOO(Cg platform like NETEL / SWAYAM / Coursera / edX /
Simplilearn etc, offering institute must get the course mapping (Mapping between the University




course and that offered from the online platform) approved from the University for appropriate
Credit Transfer Scheme.

If a student of the university is unable to attend a theory course due to attending internship or any
other justified reason, the student may be allowed with special permission of the University to
pursue equivalent MOOCs for against the theory course. However, content mapping to be
completed preferably by BoS or appropriate authority is essential before opting the courses in
MOOC:s platform. More than one MOOCs courses may be necessary to be mapped to cover the
syllabus of the theory course and the student has to complete all the MOOC:s to cover the course.
Credits earned in total in all the courses will be considered for equivalence and credit transfer.

Evaluation of the MOOCs course

Evaluation of the MOOC:s courses would be done by the organization by whom it is being offered.
In extraordinary circumstances, the modality of evaluation through certified personnel, online or
offline, will be decided by the appropriate authority.

Uploading of MOOCs Data ;

As per University guideline DSEC has to upload the details of MOOC:s data in respect of each
student time to time in University’s examinations portal and/or hard/soft copy as per instruction
of the Controller of Examinations of the University. This is applicable for University’s In-House
Programs also.

MOOCs for Mandatory Additional Requirements (MAR)

MOOCs in MAR is provided for encouraging every student to enter in Digital Content form of
Education from well-known Universities or organizations.

Students can choose any MOOCs course as per their interest area. There is no credit system for
MOOCs in MAR as points could be earned as specified in the scheme and the MOOCs courses
which are taken for earning credits for Honours degree will not be considered in MAR purpose.
The validity of uploaded certificates in the University portal is subject to acceptance of appropriate
committee/expert review.

Colleges interested to deliver any course(s) online through MOOCs platform, should get vetted
from the University regarding mapping of course for credit transfer/assessment process.

This notification supersedes all earlier instructions regarding MOOCs courses.
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Degree

The MAR Activity Points to be earned for Mandatory Additional Requirements (MAR), for the
final year students of the academic year 2018- 19 in AICTE and non-AICTE courses, a re-
clarification is provided below:

Academic Year 2018-19 Activity Points
6" Semester (For all three-year courses) 25
8" Semester (For all four-year courses) 25
10" Semester (For five-year course) 25

A student should acquire a total of minimum 100 / 75 activity points throughout 4year / 3year
curriculum which should be acquired by earning a minimum of 20 activity points and maximum
of 30 activity points in each year of his/her study, which is necessary for uniform distribution of
MAR activities throughout the entire period of the academic curriculum of the students.

MAR activities for the students admitted up to the session 2018-19 and for the new session starting
from 2019-20, will be in accordance with the following table.

Level of Entry in B.Tech Course |  Total duration for | Minimum Points to be earned
earning Points

Ist Year starting from the Ist to 4th Year 100
academic year 2019-20 onwards

2nd Year starting from the 2nd to 4th Year 75
academic year 2019-20 onwards
(Lateral Entry)

Table — I
Every student, who is admitted to the 4 years B.Tech program prior to the academic year 2019-20,

is required to earn minimum number of Activity Points as per Table II in addition to the required
academic grades, for getting MAKAUT, WB's B.Tech degree.

L aentB niester Total Minimum Number of Activity Points to be
earned During the full course

2nd 100

4th 7

6th 30—

Table —I1
The courses under MOOCs which have been already taken into consideration i.e., 20 credit courses

for awarding B.Tech degree with Honours and 16 credit courses for non-AICTE courses are not
to be considered again for awarding activity points for MAR.
In addition to the existing activity point allotment for 12 weeks and 8 weeks MOOC:s courses of

&




the short course duration of 4weeks/2 weeks respectively. The courses with duration ranging from
18-40 hours must also get proper weightage. (See the following table for details)

Weeks/Hours Activity Points Maximum  Activity
Points
12weeks/40hours 20
8weeks/30hours 16
4weeks/20hours 10 40
2weeks/10hours 5
Table-III

e Any MOOCS already done or registered before the introduction of MAR system is not to
be considered again for awarding activity points for MAR. Those courses should not be
taken into consideration with retrospective effect.

e A student can also select MOOCs from the MOOCs basket/repository as designed by the
University

o for earning activity points for MAR. But the same course cannot be counted for Honours.
There should not be any overlapping of MOOCs with regard to MAR and Degree with
Honours. :

e Ifany student is unable to get certificate from MOOCs platform after auditing the course,
the college

e will extend facility for awarding point after evaluation in consultation with the University.

e The activity points allotted per research publication (Vide Serial No.9 of Table-V) shall
carry equal full weights among joint authors, if any, to encourage the students in research
work.

 Inaddition to SWAYAM/NPTEL/Spoken Tutorial the names of all available MOOCS can
be

e included. At present, SWAYAM/NPTEL/Spoken Tutorial have only been mentioned
(Vide Serial No. 1 of Table V).

e In Serial No. 15 of Table-V, ‘Student Chapter’ should be read as “Active Participation in
Student

e Chapter’, that is, whether the concerned student is an active member of the same.

e A student may earn activity point, being a member of other professional bodies and by
participating as a resource person.

e A separate dedicated server is needed for huge data on students’ evaluation on the part of
the

e colleges. Digital versions of all certificates regarding MAR can be uploaded in the college.

e Every student should upload his/her MAR activity data/certificate in the social media, viz.,
Facebook/Instagram, which can be counted as part of the documentary evidence.

e Activities must be open-ended, that is, there can be many activities, other than the specified
list by

e MAKAUT. College authorities may introduce new activities, with the prior approval of the
University.

e The University has introduced new activities as part of MAR, which would encourage
entrepreneurship ability of the students. Such activities are listed in the following table.

@
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New MAR Activities (In addition to the existing list, Vide Serial No. 22, Table-V)

Name of the Activity Points Maximum
Points Allowed
Self-Entrepreneurship Programme
a) | To Organize Entrepreneurship Workshop and 10 20
Programmes
b) | To take part in Entrepreneurship Workshop and 5 10
get certificate :
c) Video Film-Making on Entrepreneurship 10 20
d) Submit Business Plan on any Project 10 20
€) To work for start-up/as entrepreneur 20 40
Table-1V

e There must be a Single Point of Contact (SPOC) in each college, who will keep
correspondences with the University on MAR activities and his/her name is to be informed
to the University. In addition, there should also be a nominated SPOC on behalf of the
University for liaison with the colleges.

° Random sample visits and check-ups of individual institutes, as well as digital survey may
be
conducted from time to time to ensure proper implementation of MAR.

e The colleges should maintain MAR files for individual students, preferably in digital
format, which can be inspected periodically by the University authorities.

e Different levels of activities in relief camps should carry different weightage for allotting
activity

e points in MAR (Vide Serial No. 5 of Table-V).

e Institutions should not raise any subscription from the students in the name of MAR
activities

Notes:

1) Every student shall participate in the co-curricular and extra-curricular activities and
produce documentary proof to the designated Faculty Members appointed by the Head of the
Department/Principal/Director in the réspective college. Thereby the student should earn the

required points before he/she appears for the Final Examinations-

2) A student’s result of his/her Final Examinations will be Withheld until he/she completes
the minimum activity points by the end of hjs/her Degree Programme.
3) In every semester, every student s required to prepare & file containing documentary proofs

of activities, done by him/her. This file wi|| pe duly verified, and activity points will be assigned
by the teachers as appointed above, at the end of every semester.

4) Each institution will form a three members committee. the composition of which is to be
notified to the University. The committee will finalize the activity points for each student before
entering them into the Online Point Entry System (at the URL, as specified by the COE of the

University).
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5) Every student has to earn at least 75, 100 or 125 activity points for 3-, 4- or 5-year c;ouéses
respectively. The points earned by the students will be reflected in their mark sheets.

Table V provides a List of Activity Heads and Sub-Activity Heads along with their capping of the
activity points that can be earned by the students during the entire course duration.

6)
Sl Name of the Activity Solnis Mazimu
No. =
Points
Allowed
I, MOOCs (SWAYAM, NPTEL, Spoken Tutorial, EdX, 20 (per 4
Coursera,etc.) Couse) 0
2l Tech Fest/Fest/Teachers’ Day/Fresher's Welcome
a) Organizer 2 ]
/ 0
b) Participant - o
30 Rural Reporting e ]
0
4. Tree Plantation and up keeping (per tree) I :
0
5 Participation in Relief Camps
a) Collection of funds/materials for the Relief Camp ) 4
AN b). To be a part of the Relief Work team 20 0
6. Participation in Debate/Group Discussion/Tech Quiz/Quiz 12 2
0
T Publication of Wall Magazine in 10 2
institutional leve] 2
(magazine/articie/intemet!
8. Publication in Newspaper, Magazine and Blogs 10 2
0
0. Research Publication (per publication) 2 2
0
10. Innovative Projects (other than course curriculum) 30 o
0
11. Blood donation 8 ;
6
Blood donation camp organization 10 2
0
12. Participation in Sports/Games
a) College level 2 ;
0
b) University level 0 :
0
¢) District level k2 -
4
d) State level L3 :
0
e) National/lntemational Level % :
0
13. Cultural Programme (Dance, Drama- Elocution, MUsic 10 2
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etc.) 0
14. Member of Professional Society 10 2
0
15. Student Chapter 10 2
0
16. Relevant Industry Visit & Report 10 2
_ 0
17. Activities in different Clubs (Photography Club, 3 1
Cine Club,Gitisansad) g
18. Participation in Yoga Camp (Certificate to be submitted) 5 1
0
19. Adventure Sports with Certification 10 g
20. Training to under-privileged/differently able 15 3
0
21. Community Service & Allied Activities 10 g
212, Self—EntrepreneurShip Programme
a) To Organize Entrepreneurship Workshop and 10 2
Programmes 0
b) To take part in Entrepreneurship Workshop and get 5 1
certificate 0
¢) Video Film-Making on Entrepreneurship 10 %
d) Submit Business Plan on any Project 10 2
0
e) To work for Start-up/as entrepreneur 20 3
Table V
College Code and Name: Course:
Student Name: University Roll No: Registration No:
Total number of Semesters: Points Earned
Si Activity E *E -
No. = 88 = —
S =R B el e R I e = A
s = S | @ g |2 & |& |& |& |& - =
= @» |0 wn |n 0
1 MOOCS
(SWAYAM/NPTEL/Spoken
Tutorial) per course
For 12 weeks duration/40 20 R
Hours
For 8 weeks duration/30 16 v
Hours
For 4 weeks duration/20 10 L =l
Hours
For 2 weeks duration/10 5 g
Howurs
2 Tech Fest/Fest/Teachers —_‘J'—A e
Day/Fresher’s Welcome J___
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Organizer 5 10
Participant 3 6
3 Rural Reporting 5 10
4 Tree Plantation and up 1 10
keeping (per tree) .
5 | Participation in Relief Camps
a) Collection of fund/ 5
materials for the Relief
Camp 40
b)| To be a part of the Relief| 20
Work Team
6 Participation in 10 20
Debate/Group Discussion/
Tech quiz /Quiz
7 | Publication of Wall
magazine in
institutional level
(magazine/article/i
nternet)
Editor 10 20 [
Writer 6 12 e
8 | Publication in News Paper, | 10| 29 s
Magazine & Blogs
9 Research Publication (per | 15| 39 B
publication)
10 Innovative Projects (other 30 60 B
than course curriculum)
11 Blood donation 8| 16 51
Blood donation camp 10 20 W
Organization
12 Participation in Ty
Sports/Games
a) College level 5 10 Sl
b) University Level 10 20 |
) District Level 12 24 |
d) State Level 15 30 |
e)| National/International | 20 73 il
Level
13| Cultural Programme 10 20 il
(Dance, Drama,
Elocution, Musicetc.)
14 Member of Professional 10 20 e
Society
15 Student Chapter 10 20 [T
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16 Relevant Industry Visit & 10 20
Report
17 Photography activities in 5 10
different Club(Photography club,
CineClub, Gitisansad)
18 | Participationin Yoga Camp | 5 10
(Certificate to be submitted)
19 | Community Service & Allied |- 10 20
Activities
20 Adventure Sports with 10 20
Certification
21 | Training to under privileged /| 15 30
Differently Abled
22 Self-Entrepreneurship Programme
a) | To organise entrepreneurship| 10 20
programmes andworkshops
b) To take part in 5 10
entrepreneurship workshop
and getcertificate
c) Video film making on 10 20
entrepreneurship
d) | Submit business plan on any | 10 20
project
e) To work for start-up/as 20 40
entrepreneur 1 ol
Total Points =]

Signature of Mentor

Signature of HOD

*Please abide strictly to the Notes at the end of the Notice of MAKAUT,WB regarding Mandatory Additional

Requirement for earning UG Degree

* Activity Points are to be uploaded in the given format in the specific MAR portal of the University, the link

*If any student performs activities outside the Jjst enclosed, then he/she can do so with prior approval of the

for which will be provided shortly.

University.




