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Foreword

“If you want to change a nation, you must
change its system of education.”

Educationisa pricelessinvestment forthe development of a nation. Tamil Nadu has an
illustrious history of education. The Dravidian model of development in the State is
committed to provide education for all and ensure the transformation of society where
everyone has astakein development. We have succeeded in reaching a very high gross
enrolment ratio in higher education, in fact the highest in the country. However, there
are significant gaps in the educational outcomes in higher education in our State. This
prompted the State Planning Commission to take up an evaluation of the quality of
highereducationthrough an assessment of the quality of University question papers.

Asre commended by the respective governing bodies for Arts and Science (UGC) and
Engineering (AICTE), an ideal question paper has to assess the six cognitive
components of learning identified by Bloom’s modified Taxonomy. The marks earned
by a student should therefore reflect his/her competencies in a particular discipline.
The presentreportanalyses sample question papers of select universitiesinrelation to
that mandated by UGC & AICTE. Findings of such an analysis underscore a pressing
need to restructure our evaluation methods to ensure that degrees obtained actually
reflectthe competenciesto be expected fromthose who have acquired such degrees.

The State Planning Commission hopes that our universities take note of the findings of
this report and promptly initiate course corrections and help our society transform
into a “Knowledge Society”. Thisin turn will accelerate the pace of our journey to reach
thedreamofatrilliondollareconomy.

,? . S
r.J. Jeyaranjan

Vice-Chairman
State Planning Commission
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Executive Summary

Investments in education at all levels have been one of the core attributes of
Tamil Nadu’s distinct development trajectory. Tamil Nadu is known for its high
levels of enrolment of both boys and girls in higher education. In fact, its current
GER is higher than what the NEP has set as a goal for all India in 2030.
Nevertheless, a few second-generation issues need to be addressed in the
context of higher education in the state to ensure that investments in higher
education translate into better outcomes in terms of developing human
capabilities and generating quality employment. One issue that stands out is the
perceived poor quality of learning outcomes in higher education. Updating
curricula and syllabi may not ensure better competencies among students if the
quality of learning outcomes is undermined by inadequate reforms in the
process of evaluation.

Criteria such as the adoption of Bloom’s revised taxonomy for generating
question papers have been recommended repeatedly by regulators of higher
education. It is however not clear whether examination papers conform to the
norms prescribed. To address this gap, the State Planning Commission (SPC)
undertook an evaluation ofa sample set of question papersinthe humanities,
social sciences, natural sciences and engineering subject drawn from a
representative set of universities along with a panel of experts.

The following is a summary of results and recommendations emanating from the
analysis.

e Questions largely require straightforward and factual recall or
understanding of information. They do not challenge students to think
deeply and demonstrate their knowledge to apply or analyse.

e  Often, question papers offer choices between higher-order questions
and lower-order questions for the same set of marks. This allows the
students the possibility of skipping higher-order questions to score marks.

State Planning Commission (iii)
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At times, verbs that seemingly demand higher order thinking skills such as
‘Analyse’ are used to frame questions, but without the questions demanding
exercise of such analytical abilities.

Typographical errors / errors in Tamil translation are noticed.

Quality of the Question Papers thus require large-scale improvement.

Key Recommendations

i)

ii)

iii)

Iv)

Implementation of Outcome Based Education (OBE) should be carried
outwith a proper understanding of the significance of OBE.

Examiners should be trained to design question papers that align with the
specified levels of revised Bloom's Taxonomy to assess the students'
knowledge and understanding across all levels of cognitive complexity.

Increasing the share of higher-order questions may lead to a higher
failure rate among students if done immediately. There should be a gradual
movement towards increasing the share of marks that can be obtained only
through the exercise of higher-order skills. For example, it can be
increased from 10 percent to 50 percent over a period of 5 years with clear
guidelines to teachers on how to train students to take on questions with
higher-order skills.

While individual universities are given autonomy over the syllabus
design, a common set of competencies (graduate attributes) should be
identified for each programme (undergraduate degree) independent of the
college or university where the course is offered. Tamil Nadu State Council
for Higher Education (TANSCHE) can develop the benchmark for
competencies or graduate attributes with the aid of a panel of experts for
each discipline. The panel can include international experts. Tapping into
the diasporicacademic community may be helpful in this regard.

Such competency identification can then be used to generate a set of specific
indicators of skill sets (programme outcomes) essential to acquire atthe

State Planning Commission (iv)
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vi)

end of a programme. The competencies can thus form the basis on which
specific course outlines and outcomes can be developed.

Given the fees charged for examinations across Universities, there is ample
scope to invest in improving the quality of examinations through better
incentives for paper setters, scrutinisersand academicauditors.

vii) Improving the quality of question papers without ensuring the quality of

evaluation may not be helpful. Any effort to address the quality of
examination therefore must simultaneously engage with both the setting of
question papers as well the quality of evaluation of answer sheets. A
transparent audit of the evaluation of answer sheets may be putin place by
TANSCHE.

viii) The work undertaken by the Board of Examiners and the Board of

ix)

X)

Scrutinizers should be continuously monitored and evaluated. (TANSCHE)
should ensure the quality and transparency of the audit process.

Academic audits of question papers and evaluations undertaken by
autonomous colleges may also be carried out.

Best practices in evaluation need to be identified, acknowledged and
used to incentivise adoption of similar practices in other educational

institutions.

State Planning Commission (v)
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Introduction

Investments in education at all levels have been one of the core attributes of Tamil
Nadu’s distinct development trajectory. Tamil Nadu is known for its high levels of
enrolment of both boys and girls in higher education. In fact, its current GER is higher
than what the NEP has set as a goal for all of India in 2030. Nevertheless, a few
second-generation issues need to be addressed in the context of higher education in
the state to ensure that investments in higher education translate into better
outcomes in terms of developing human capabilities and generating quality
employment. Oneissue that stands out is the perceived poor quality of learning
outcomesin higher education. While there is data to suggest that the state does not do
well enough in terms of learning outcomes in primary and secondary education,
reports in the media on perceptions of potential employers suggest that students
passing out of college too are not adequately equipped with the requisite skills that are
associated with an undergraduate degree. Though there is no hard data on this
metric, given the importance of human competencies to the state’s development, it is
importanttounderstand some key elements of the standards of education imparted at
thetertiary levelin the state.

Further, with the digital revolution and abundance of access to information, there is
less need for remembering and recalling information. As Rose Luckin, Professor of
learner-centred design at the University College London, points out “Rather than
teachingstudentsonly how to collate and memorise information, we should prize their
ability to interpret facts and weigh up the evidence to make an original
argument”(Luckin, 2023). In a similar vein, the All-India Council for Technical
Education (AICTE) too, highlights the need to go beyond memorising.

“In the present examination system, memorization occupies a dominant place. The
recall of factual knowledge, though essential to any examination, is only one of several
major abilities to be demonstrated by the graduates. The assessment process must
also test higher level skills viz. ability to apply knowledge, solve complex problems,
analyse, synthesise and design. Further, professional skills like the ability to
communicate, work in teams, lifelong learning have become important elements for
employability of the graduates. It is important that the examinations also give

State Planning Commission 1
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appropriate weightage to the assessmentof these higher-levelskills and professional
competencies.” (AICTE, 2018, p.12).

The University Grants Commission (UGC) has called for an overhaul of the examination
system, pointing toissues with the current pattern.

“In India, higher education has so far been largely examination oriented. The
examination pattern that currently exists in University structure, test memory
learning..... This system, more often than not, insulates students from the quest of
knowledge, excitement of discoveryand joyoflearning.” (2019, pg.11)

Theissue assumes greater traction in the context of the potential foremployment
and unemployment posed by rapid evolution of Al based technologies. Students are
more likely to benefit through exposure to critical thinking and problem-solving
skillsthaninthe past. This in turn calls for closer attention to the pedagogy and the
emphasis given tolearningoutcomesratherthan mererevisionof curricula.

One important dimension of the quality of education pertains to the quality of
evaluation undertaken of the student’s learning. Teaching - learning - evaluation are
the cornerstones of any education system. The Outcome Based Education (OBE) of
AICTE and the Learning Outcome based Curricular Framework (LOCF) of UGC stress
the need for quality assessments to ensure expected outcomes from the learners.
William G. Spady, the proponent of Outcome Based Education (OBE) described OBE as
areorientation in the educational system towards what is essential forall students
to be successful at theend of theirlearning experiences. Attention to enhancingthe
quality of questions posed during evaluation will impact the nature of learning
processes in the classroom. Teachers will be incentivised to ensure that students are
able to critically use the concepts taught in the classroom and/or apply them to
understand real-world phenomena. Criteria such as the adoption of Bloom’s
revised taxonomy for generating question papers have been recommended
repeatedly by regulators of higher education (AICTE, 2018). It is however not clear
whether examination papers of state universities conformto such norms.

To addressthisissue, the State Planning Commission (SPC) undertook an evaluation
of a sample set of question papers in the humanities, social sciences, natural
sciences and engineering drawn from arepresentative set of state universities along
with a panel of experts.

State Planning Commission



2

Institutions and subjects selected
For evaluation

Six Universities offering Arts and Science courses (including social sciences) and
one university offering Engineering Education are chosen. The following is the list
of universities chosen.

1. University of Madras, Chennai

2.Bharathidasan University, Tiruchirappalli
3.Bharathiar University, Coimbatore
4.Manonmanium Sundaranar University, Tirunelveli
5.Thiruvalluvar University, Vellore

6.Anna University, Chennai

In the first Six Universities, the following Arts and Science Programmes / Subjects
were taken foranalysis.

Table 1: Arts and Science Subjects taken for Analysis

ARTS SUBJECTS
B.A. English

B.A. Tamil

B.A. Economics
B.Com

Science Subjects
B.Sc. Physics
B.Sc. Chemistry
B.Sc. Botany

B.Sc. Mathematics

Forthe Engineeringundergraduate degree program, the following Subjects were
taken foranalysis.
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Table 2: Engineering Subjects taken for Analysis

ENGINEERING SUBJECTS
B.E. Civil
B.E. Mechanical

B.E. Electrical and Electronics

B.E. Electronics and Communication

B.E. Computer Science
B.E. Information Technology

B.E. Biotechnology

State Planning Commission
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Method Adopted

The semester-end University examination question papers from 7 different Tamil
Nadu state universities are taken up for analysis. Core subject question papers
(QPs) alone are taken up for evaluation.

For Arts and Science subjects, a total of 288 papers are taken up for evaluation as
explainedinthetable below.

Table 3: Number of QPs taken forarts and science subjects across 6 universities

rtssubjects Numberef  Numberof - TSSO
universities

B.A. English 6 6 36

B.A. Tamil 6 6 36

B.A. Economics 6 6 36

B.Com 6 6 36

Science Subjects

B.Sc. Physics 6 6 36

B.Sc. Chemistry 6 6 36

B.Sc. Botany 6 6 36

B.Sc. Mathematics 6 6 36

Total 288

State Planning Commission 5
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For engineering subjects, 8 papers each in 7 Subjects are analysed as explained in
thetable below.

Table4: Number of QPs taken forengineering subjects

Engineering Subjects Number of QPs

B.E. Civil
B.E. Mechanical
B.E. Electrical and Electronics

B.E. Electronics and Communication
B.E. Computer Science

B.E. Information Technology

O 0 0 0 0 0 o

B.E. Biotechnology
Total 56

Question papers of the last examination before the COVID-19 pandemic
(2018-19) and the corresponding syllabi are used for evaluation. This is done to
avoid the possibility of using question papers whose standards maybe lowered
dueto college closuresduring the COVID period.

State Planning Commission
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Evaluation Process

The quality of questions posed will determine the effectiveness of the teaching
process, whether it is OBE or LOCF. Both OBE and LOCF follow Bloom's revised
taxonomy to underscore the importance of the quality of questions asked to gauge
the efficacy of evaluation.

Bloom's taxonomy (as portrayed in Figure 1) consists of six cognitive levels:
remembering (K1), understanding (K2), applying (K3), analyzing (K4), evaluating
(K5), and creating (K6). These knowledge levels are arranged in a hierarchical
order, with each level building on the previous one. The lower levels are
considered basic or foundational, while the higher levels are more complex and
require deeperthinkingand understanding.

Figure 1: Bloom’s revised taxonomy pyramid

Ka AMNALYSE

=

K2 UNDERSTAND

Revised Bloom’s taxonomy includes verb forms instead of nouns for identifying
and reflecting on different levels of thinking. The bottom level of the pyramid
which was knowledge (before) was replaced by remembering, as knowledge is a
product of thinking and not a form of thinking per se. Remembering (K1) is all
about recalling information, listing, recognizing, and naming. The second level of
the pyramid is about understanding (K2) and covers explaining concepts or ideas,
summarising or explaining them. The third level of the pyramid involves applying
(K3)which refersto the ability to use theinformationin adifferent context.

State Planning Commission 7
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The fourth level is of analysing (K4) which breaks the gained information into
various parts so as to explore relationships, compare and deconstruct, interrogate
and organise them. The fifth level is about evaluating (K5). This requires an ability
to justify a course of action, hypothesise, critique, and experiment. The sixth level
(K6) is the topmost level which corresponds to the ability to create, generate new
ideas, new design, etc.

While evaluating question papers, the main task is to identify the level of
cognitive complexity level that each question is targeting. This can be done by
analyzing the verbs used in the question. For example, a question that asks
students to recall information from a lecture or textbook targets the
"remembering" level, while a question that requires students to analyze or
evaluate information targets the higher levels of Bloom's taxonomy. However,
mere examination of choice of verbs is inadequate if the scope of ‘evaluation’ or
‘analysis’ is insufficient to warrant the choice of such verbs. The action verbs
need to be therefore seenin conjunction with the rest of the question to identify
an appropriate level. Once the level of cognitive complexity has been identified,
the nextstepistoensurethat the question aligns with the learning objectives
of the course or lesson. For example, if the learning objective is to analyze a
particular concept, then the question should require students to analyze
information ratherthan simply recallit.

In addition to aligning questions with learning objectives, itisimportant to ensure
that questions are clear, concise,and unambiguous. This can be achieved by using
simple language and avoiding complex sentence structures. Using Bloom's
taxonomy to evaluate question papers can help ensure that the assessment aligns
with learning objectives, targets the appropriate level of cognitive complexity, and
promotes deeperthinkingand understandingamongstudents.

Afew examplesof thewords used to assess the learning levels aretabulated

State Planning Commission
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Table 5: Bloom’s Taxonomy Action Verbs

Knowledge | Understand Apply Analyze | Evaluate Create

(K1) (K2) (K3) (K4) (K5) (Ke)
define explain solve analyze reframe design
describe | discuss apply compare criticize compose
list interpret illustrate | classify evaluate | create
name summarize| calculate | contrast order formulate
state compare sketch distinguish | appraise | combine

Source: Modified from Andersonetal., (2001)

Following the categorisation of specific questions, the next step is to look at the
overallstructure of the question paperinterms of

a) Theshare of total marks that can be obtained by answering questions across

differentlevels of Bloom’s taxonomy,

b) Theextenttowhichthequestionsareinline with expected learning outcomes

and

c) Thetimeallotted andtheclarity with which questions are posed.

If the question paper tests higher order thinking skills of students adequately, the
questions cover allimportant components of the syllabus, posed clearly and given
adequate time to answer, it can be classified as a ‘good’ question paper, answering
which will reflect the actual ability of the learners as well as the learning outcome
of the entire process. The ability of a student to answer such a paper well is
therefore anindication of the pedagogical practicesin the classroom, and hence of
‘quality of education’.

State Planning Commission
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Selection of evaluating institutions

Through discussions with educationists and visits to higher educationinstitutions,
the SPC identified two partner institutions to aid the evaluation process. Ayya
Nadar Janaki Ammal College (ANJAC), Sivakasi undertook the evaluation of arts
and science course examination papers, and Bannari Amman Institute of
Technology (BIT), Sathyamangalam undertook the evaluation of engineering
course examinations. Both have a history of working on question papers in line
with the revised Bloom’s taxonomy for their internal examinations as well as

workingas mentorsto otherinstitutionstoimprove the standards of evaluation.

A workshop was conducted along with the two institutions to develop a
framework and rubrics to carry out the evaluation. An expert team was constituted
from each of the two academic institutions to undertake the evaluation with the
support of the SPC. All the members are acquainted with Bloom’s Taxonomy and
practiceitintheirroutine class preparations, teaching,and assessment.

Engineeringis a discipline that focuses more on applications of concepts whereas
natural and social science courses require attention to understanding of concepts
aswell as application. As a result, it was decided to have two separate evaluations
done for the two sets of courses, but within the overall framework described
earlier.

State Planning Commission
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Evaluation process for Arts

and Science Courses

The question papers were subjected to preliminary evaluation for identifying
errors-typo, translation,and grammatical.

The corrected question papers were then scrutinised for action verbs
correction, clarity, missing data/incomplete information, and misleading
unwanted information(s).

Six question papers are selected randomly from each group and the syllabus
was checked for its relevance as per today’s needs and Course Outcomes

(COs)/ Program Outcomes (POs).

Second part: Actual Evaluation

Rubrics forevaluating question papers are then developed.

288 question papers (Six Universities x 8 Subjects (4 Arts + 4 Science) x 6
question papers=288) arethen audited.

Rubrics Description - Arts and Science degree program

1. Towhatextent the Question Paperreflects the expected outcomes of the course?

80%1t0100% | 60%to80% 40%to060% 20%to 40% Upto20%
5 4 3 2 1
2.Scope formeasuring different levels of knowledge.
VeryHigh High Medium Low Very Low
5 4 3 2 1
3.Coverageofallthe components of the contents of the course
80%1t0100% | 60%to80% 40% to 60% 20%to40% Upto20%
5 4 3 2 1
State Planning Commission 11
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4. Possibility for Omitting Questions which requires higher order thinking skills
foranswering. Give Score 1to 5for “High Possibility” to “No Possibility”.

5. Percentage of Typographical Error/ Ambiguity/ Repetitive/ Irrelevant

Questions
0% 1%to 5% 6% t010% 11%to015% abovel5%
5 4 3 2 1
6. Scopeforoutoftheboxthinking.
16%t020% 12%1t0 16% 8%to 12% 4%t0 8% below 4%
5 4 3 2 1

7. The Time required to answer all the questions by an average student in a 3-

Hourexam
3Hours 2.5to3Hrs 2t02.5Hrs. 1.5 to 2 Hrs. below 1.5
5 4 3 2 1
Grade Level
Upto 15 16-20 21to25 26t030 31to35
Unfit Low Moderate Good Excellent

Thirdpart: Suggestions and recommendations

« General and specific suggestions and recommendations are listed subject-
wiseinaconsolidated form.

In this report, the focus is more on knowledge levels that the questions seek
to address and less on whether the questions are in line with course
outcomes. This is because, the course outcomes in themselves are not well
developed in someinstances. The UGC guidelines for evaluation reforms highlight
the need to develop appropriate learning outcomes following which program and
course outcomes can be derived. The SPC shall undertake a separate analysis of
thisgapinanotherreport.
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Mechanism of Design of the Template
for Evaluation of Question Paper

A typical question paper should contain elements that identify the
following quality parameters to satisfy the standards of a University Examination.
These elements have been classified into seven attributes.

i. Matchbetween expected course outcomesand questions posed.
ii. Scopefortestingmultiple comprehension levels (K1-K6) of the students.
iii. Syllabuscoverage

iv. Reduced possibility of students to omit questions that require higher order
thinking skills.

v. Scopeforout-of-box thinkingbythestudents (Expressing creativity and
lateral thinking)

vi. Timebudgeting
vii. Extentof typographical errorsand ambiguity in questions posed

As stated earlier, though the analysis covers all the attributes, the emphasis is
more on cognition levelsthatthe questions seek to test.

By way of an illustration, the report provides the details of identifying the levels of
questions based on Bloom’s revised taxonomy.

State Planning Commission 13
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Illustration 1

Audit of an Economics question paper

(maximum knowledge level available question paper was chosen)

Q. i
No. Questions

Bloom’s

Explanation of the

K-level

Knowledge level

SECTION - A (10 x 2 = 20 Marks)

Answer ALL questions

How will you define

This question checks the basic
understanding of the concept of

expenditure” - Assess.

1. ‘PublicFinance’? Kl public finance, hence classified as K1
level.
What is the condition for Again, this requires remembering
2. attaining Maximum K1 information, hence K1 level
SocialAdvantage?
Impact and Incidence are two terms
that help differentiate direct tax from
Differentiate the term indirect tax. Potential to be level K4,
3. 'Impact' from 'Incidence’. K2 but since it is not asked in the context
of real world situations, itis enough to
remember the respective definitions.
Hence K2 max.
Distinguish between
Taxable capacity.
“Income tax is a kind of Requires a degree of understanding,
3. Progressive tax” - K2 hence K2.
Defend.
State any two non-tax Requires only recall of information,
6. revenue to the K1 henceK1.
Government.
- Wh;\f.are the (jef{ects ,Of K1 Again, requires only recall of
' pu. 'c expenditure in information, hence K1.
India?
“Public expenditure Critical analysis of both public
8. reduces Private K4 expenditure and private expenditure

should be made and hence, requires
higherorderskills (K4)

State Planning Commission
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Identify the objectives of

Requires memorising the set of

% publicdebt. K1 objectives, henceKl.
Analyze the term Qn is vague as no specific dimension
10 'Budget’. K2 of analysis is indicated despite using
' theactionverb'Analyse' (K2 max)
SECTION - B (5 x5 =25 Marks)
Answer ALL questions choosing either (a) or (b)
Explain the role of Requires understanding of multiple
1la. Government in the K2 functionsthatthestatehastoplayina
4@ modernsociety. modernisingsociety. So K2
OR
Outline the difference Requires understanding of multiple
11b. | between'Public Finance' K2 functionsthat the statehastoplayina
and 'Private Finance'. modernisingsociety. So K2
Make use of canons of The cha_racteristics of a good tax is to
12a. | taxation to identify the K3 b_e applied to ‘chec_k the stren'gth of
best kind of taxation. fiscal federalism(i.e.,to attain the
@ C02).Hence, closerto K3.
Identify the difference
12b. | between tax and non-tax K2 Similar to 11 b, hence K2.
revenues.
Evaluate the main heads Vague, as it basically asks for listing
13a. of publicexpenditure. K1 the main heads. The verb 'Evaluate' is
misleading. Hence K1
-
Appraisal requires an awareness and
13b. Appraise the effects of K2 understanding of the positive and
publicexpenditure. negative effects of public spending,
hence K2.
Dif'ferentia.te 'Pro|ductive Again, though this seems like a higher
14a. FX penditure fro m K2 order level question, it does not test
EU n dp_tr 0 'd uctive the student's ability to reflect.
xpenditure'.
@ Hence K2
Analyze the causesfor the expecied fo not just stte the causes
14b. | growth of public debt in K3 P J ;

India.

but analyse the causes of growth of
public debt, hence K3.

State Planning Commission
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SECTION - C (3 x 10 = 30 Marks)

Answer ALL questions choosing either (a) or (b)

Discuss
15a. characteristics o
budget.

the
f a good K2

Expected to reproduce a set of
principles, rather than evaluate an
actualbudget. Hence K2 max.

Predict the trend of

15b. Public DebtinIndia. K3

'Predict' requires reasoned
forecasting based on past trends.
Hence requires higher order thinking
skills. (K3-4)

Explain the Principle of

To understand the fiscal federalism,
one must know the principle of
Maximum social advantage. Hence,
thisquestionisatK2 level.

16a. Maximum Social K2
Advantage.
5C
Summarize the factors
16b. determining the taxable K2
capacity.

Requires summarising information,
hence K2 max.

Evaluate the current tax

This requires positing India's tax
system against normative principle of

fiscal policy of India.

17a. | systeminindia. K4
sound taxation and arriving at a
—@ reasoned opinion. Hence higher order
Justify the causes for the skills (K4).
17b. |growth of public K3 Partly overlaps with 15 b. But requires
expenditurein India. the student to reason out a particular
position. Hence K3.
Discuss the methods of Again, demands only recall of
18a. |repayment of public K2 information on different methods,
debt. andtheirprosand cons (K2).
-
18b. Elaborate the present K2 Elaboration does not require higher

order analyticalskills,so K2
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Assessment of Economics
Question Paper Il B. A. Economics, Fiscal Economics-I

K1 K2 K3 K4 A2 TOTAL
K6
Part
o Q.No. | 1,2,6,7,9 3,4,5,10 8
Marks 2,2,2,2,2 2,2,2,2 2 20
Part 11la,11b,14a, 12a,12b,
Q. No.
B 14b,15a 15b,
Marks 5,5,5,5,5 5,5,5 40
Part 16a,16b,18a
. No. ’ ’ ’
c Q 13a,13b 18b 17b 17a
Marks 5,5 10,10,10,10 10 10 70
20 73 25 12 130

ANALYSIS: K1 accounts for 15.4% of the marks in the question paper

K2 level accounts for 56.2% of the marks and

K3 accounts for 19.2% of the total marks

K4 accounts for 9.2% of the total marks.

There are no questions for K5 and K6 levels

Thus, the student can clear the exam with ability to recall and basic understanding
ofthe subject.

The following table illustrates how the paper ranks in terms of the 7 parameters
identified ona5-pointscale.

State Planning Commission
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Table 6: Fiscal Economics-I, Mandatory Parameters

1. To what extent the Question Paper reflects the expected outcomes of the

course?
80%1t0100% | 60%to80% 40%1to60% | 20%to40% Upto20% | SCORE
5 4 3 2 1 2
2. Scopeformeasuringdifferent levels of knowledge.
VERYHIGH HIGH MEDIUM LOW VERYLOW | SCORE
5 4 3 2 1 2
3. Coverageofallthe componentsofthe contentsofthe course
80%1t0100% | 60% to80% 40%1t060% | 20%to40% Upto20% | SCORE
5 4 3 2 1 2
4. Possibility for Omitting Questions which requires higher order
thinking skills foranswering. Give Score 1to 5 for “High Possibility” 1

to “No Possibility”.

5. Percentage of Typographical Error/ Ambiguity/ Repetitive/ Irrelevant

Questions
0% 1%to 5% 6% to 10% 11%to 15% Abovel5% | SCORE
5 4 3 2 1 4
6. Scopeforoutoftheboxthinking.
16t020% 12%1t016% 8%1t012% 4% 1t0 8% Below4% | SCORE
5 4 3 2 1 1

7. The Time required to answer all the questions by an average student in a 3-

Hourexam
3Hours 2.5to3Hrs. 2t02.5Hrs. |1.5to2Hrs. | Below1l.5hrs | SCORE
5 4 3 2 1 3
Grade Level
Upto 15 16-20 21to25 26to0 30 31to35
Unfit Low Moderate Good Excellent
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IHllustration 2

Sixth Semester Terminal Examination Solid State Physics
(maximum knowledge level available question paper was chosen)

B.Sc., Physics, SOLID STATE PHYSICS - 3 Hrs, 60 marks
Q . Explanation of the
* Questions K
No. Knowledge level
SECTION - A (5x2=10 Marks)
Answer ALL questions
Compute the reciprocal
lattice to simple cubic fecitocal lattice of simple Eabic
1. lattice is also simple K2 P P
. structure
cubic.
In which magnetic
2. materials, the magnetic K1 To reme_mber the concept of
anisotropy property is anisotropic property.
followed.
3 Whatis cohesive energy. K1 To remember the concept of cohesive
energy.
The dc resistance of a
4. superconductor is K1 To remember the concept of
pI’aCtlcally Zero. What acresistance.
aboutitsacresistance.
List out the physical To remember the physical method of
5. method of nanoparticle K1 nanoparticle synthesis among
synthesis. different methods.
SECTION - B(5 x 4=20 Marks)
Examine the crystal Tounderstand the crystalstructures
structures of sodium K2
6a. chloride and Diamond.
(OR)
Infer the atomic radius
6b and atomic packing K2 To understand the hexagonal close-
: factor of the hexagonal packed structure
close- packedstructure.

State Planning Commission
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Compute the electronic

To compute the concept of dielectric

Ta. polarizability of dielectric K2 o
materials. (OR) polarizability
Categorize the different K2 To breakdown the concept of
7b. polarization mechanisms polarization mechanisms
of dielectric materials.
Evaluate the Madelung
8a. constant for sodium K2 Misleading use of the term 'evaluate'
chloride
Deduce the variation‘of Deduction of changes due to changes
8b. !nteratomlc for.ce with K2 inanothervariable
interatomic spacing.
Evaluate the critical
current for a wire of lead
having a diameter of . . \
%a. 1mmat4.2 K, the critical K2 Againwronguse oftheterm'evaluate
temperature for lead is
1.8 K and Hc(0)
=6.54A/m
In a superconducting
material, Isotopic mass is
9 199.5 amu and critical K2 Toevaluatetheisotopicmassat5.1K
' temperature is 5K.
compute isotopic mass at
5.1K.
Summarise the properties
10a. of nanomaterials. K1 Toremember
10b Outline the applications K1 To remember and understand the
* | ofnanomaterials applications.
SECTION - C (3 x 10=30 Marks)
Elucidate the reciprocal .
1lla. lattice vector for BCC an K3 Lnevrfclﬁzazg);ﬁqcess of deduction and
FCC lattice &
Deduce the different Involves a process of deduction and
11b. |types of bonding in K3 P

crystals.

hencereasoning
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Explain Langevin's To remember the concept of
12a. theory of K1 paramagnetism
paramagnetism.
Outline the domain
12b. theory of the K1 ;’o remem'ber the concept of
f : erromagnetism
erromagnetism.
Elaborate the top-down
13 and bottom-up To compile the nanoparticle synthesis
a. K2
approaches of procedures
nanoparticle synthesis.
Formulate high-
temperature . To compile the applications of
13b. | superconducting K2 . .
. . superconducting materials
materials for practical
applications.
Assessment of SOLID STATE PHYSICS
Question Paper
K1 K2 k3 | ka | *°% | toTAL
Ké
Pirt Q.No. | 2,3,4,5 1
Marks 2,2,2,2 2 10
Part 6a,6b,7a,7b,
B Q. No. 10a, 10b 8a,8b,9a,9b
4,4.4.4
44 LR LS L
Marks s 4444 40
Part 11a
. No. ’
c Q. No 12a,12b 13a,13b 11b
Marks 10,10 10,10 10,10 60
36 54 20
ANALYSIS:
K1 level accounts for 32.7% of the total marks
K2 level accounts for 49.1% of the total marks
K3 level accounts for 18.2% of the total marks
There are no questions for higher K-Levels
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Table 7: SOLID STATE PHYSICS, Mandatory Parameters

1. To what extent the Question Paper reflects the expected outcomes of the

course?
80%t0100% | 60% to 80% 40%to060% | 20%to40% Upto20% | SCORE
5 4 3 2 1 4
2. Scopeformeasuringdifferentlevels of knowledge.
VERY HIGH HIGH MEDIUM LOW VERYLOW | SCORE
5 4 3 2 1 2
3. Coverageofallthecomponentsofthe contentsof the course
80%1t0100% | 60% to80% 40%1t060% | 20%to40% Upto20% | SCORE
5 4 3 2 1 3

4, Possibility for Omitting Questions which requires higher order
thinking skills for answering. Give Score 1 to 5 for “High Possibility” to

“No Possibility”.
5. Percentage of Typographical Error/ Ambiguity/ Repetitive/ Irrelevant
Questions
0% 1%to 5% 6% t0 10% 11%to015% | Abovel5% | SCORE
5 4 3 2 1 3
6. Scopeforoutoftheboxthinking.
16%-20& 12%-16% 8%-12% 4% -8% Below SCORE
5 4 3 2 1 3

7. The Time required to answer all the questions by an average student in a
3-Hourexam

3Hours 2.5to 3Hrs. 2t02.5Hrs. |1.5to2Hrs. | Below1.5hrs | SCORE
5 4 3 2 1 3
TOTAL 21
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Grade Level

Upto 15 16-20 21to25 26to 30 31to35
Unfit Low Moderate Good Excellent

Other question papers are evaluated along similar lines and marked on a
5-pointscale.

SOLID STATE FISCAL
PHYSICS ECONOMICS
Scenario 1 Scenario 2

< R

BiKigK2 MK3 BigK2 MK3 MK4q

Scenario 1: Considering the case if the students choose to answer lower order

level (81.8 %) wherethe knowledge levelis not matching.

Scenario 2: Considering the case if the students choose to answer lower order
level (71.6 %) where the knowledge levelis not matching.
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Measure of Knowledge Levels

Here, the results of analysis of quality of questions solely in terms of knowledge
levels and the scope foromitting higher-order questions are given.

Table 8: Results of analysis

Possibility for omitting
Universities Scope for measuring the questions which
and different levels of require higher-order
Subjects knowledge thinking skills for
answering
sy | Sestondioenge | queston e
Tamil QP 1-6 2 3
English QP 1-6 3 3
Maths QP 1-7 3 3
Physics QP 1-6 3 1
Chemistry QP 1-6 3 2
Botany QP 1-6 2 1
Economics QP 1-6 4 3
Szl (averagelzJ zitrfsnszQP 1-6) (averag;J gitrlc?sr:lQP 1-6)
Tamil QP 1-6 1 4
English QP 1-6 2 2
Maths QP 1-7 4 3
Physics QP 1-6 3 1
Chemistry QP 1-6 3 1
Botany QP 1-6 2 3
Economics QP 1-8 3 3
Commerce QP 1-6 2 1

State Planning Commission



Evaluation of Semester-End Question Papers of State Universities

University-1I| question 2 question 4
(average across QP 1-6) (average across QP 1-6)
Tamil QP 1-6 2 3
English QP 1-6 3 3
Maths QP 1-7 4 3
Physics QP 1-6 3 1
Chemistry QP 1-6 3 2
Botany QP 1-6 3 1
Economics QP 1-6 3 2
Commerce QP 1-6 2 2
University-IV (averagelzJ gf:tfsns%QP 1-6) (averaggeu gf:trfsns‘lQP 1-6)
Tamil QP 1-6 2 3
English QP 1-6 2 3
Maths QP 1-7 3 4
Physics QP 1-6 4 3
Chemistry QP 1-6 3 4
Botany QP 1-6 2 3
Commerce QP 1-6 2 2
Economics QP 1-6 3 3
University-V question 2 question 4
(average across QP 1-6) (average across QP 1-6)
Tamil QP 1-6 1 3
English QP 1-6 3 4
Maths QP 1-7 4 3
Physics QP 1-6 3 1
Chemistry QP 1-6 3 3
Botany QP 1-6 2 1
Commerce QP 1-6 2 3
Economics QP 1-6 2 3
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University-Vi question 2 question 4
(average across QP 1-6) (average across QP 1-6)
Tamil QP 1-4 1 4
English QP 1&2 3 3
Maths QP 1&2 2 4
Physics QP 1&2 2 1
Botany QP 1-3 3 3
Economics QP 1-8 4 4

Legend: Scope for measuring different levels of knowledge (Question 2) takes a
value from 1to 5with lindicatingverylow scope, 2 for low scope, 3 for medium
scope,4forhighscopeand5forvery high.

When it comes to possibility of omitting the questions that require higher order
thinking skills (Question 4), the scoring is as follows - 1shows a high possibility
of omitting, 2 shows a medium possibility, 3shows a low possibility, 4 shows avery
low possibility and 5 shows no possibility to omit those questions that require
higher order thinkingskills.

From the above table,only a few question papers have the scopeto test higher
order skills of students. Only four subjects namely maths, physics, chemistry and
economics have medium scope for measuring higher levels of cognition. It can
also be inferred from the above table that for University I, there is a high
possibility of omitting those questionsthatrequire higher order thinking skills in
Physics, Chemistry and Botany. In English, there is a medium possibility for
omitting and for subjects like Tamil, Maths, and Economics, there is low possibility
of omitting question that require higher order thinking skills. The latter is also
duetotheabsenceofadequate numberof higherorder questions.

Based on this process, in the next section, the report provides a summary of
observations based onanalysis of question papers of the 8 subjects.
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Results

Specific Observations across universities

Specific university-wise and subject-wise observations are made here, and the
Analysisdocumentsare giveninthe Annexure.

University - |

Subject Overall Analysis on the Quality of Question Papers
Grammatical mistakes and Typographical errors are found in
the questions papers.

1.B.A. Lower K-level questions are more prevalent compared to
Tamil Higher K-level questions.
In Part A, there are too many multiple-choice questions
(for40 marks).
Since there is no mention of course code or title of the paper,
the question paperisambiguous.

2 BA Lower K levels questionsare morein number.

English Least provision for testing K5-K6 level of students, some
questionsareunclear.
Typographical errors and grammatical errors are found in the
optionsgiveninsection-A.
Question papers are of medium standard.
Errors—(typographical/logical/translational)were found.

3 B.Sc. Few Incomplete questions

Mathematics

Questionsfail to provoke the students to think “out of the box”
Inall the Sections, having open-choice (either-or) questions,
leads to the possibility of omitting higher knowledge-level
questions.

Openchoiceisgiveninallthreesections.
Section-A questions are testing remembering skills (lower K-
level) alone.

4.B.Sc.
¢ 50% percentage of the questions in some question papers are

Physics
of lower knowledge level
Equalweightageisnotgiventoallunits in thesyllabus.
Logical errorsarefoundinfew question papers.

5.B.Sc. No scope for testing higher-order thinking.

Chemistry

State Planning Commission
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+ Question papersaretesting mostly lower order skills

« Unevendistribution of questionsacross units

6. B.SC. « Somequestionsareworded awkwardly.

+ Errors-typographical/logical / translationalare found.

« Questions did not provoke the students to think “out of the
box”.

« Toomanychoicesforthestudents.

Botany

« TranslationErrors, TypographicalErrors and Grammatical
7.B.A. Errorsarecommon.

Economics + LowerK-levelquestionsare morein number.
+ Standard of some questionsare good

University - I

Subject Overall Analysis on the Quality of Question Papers

« Grammaticaland Typographicalerrorsarevery low.

+ Lower K-level questions are more compared to Higher K- level
questions.

+ The question papers must be upgraded and should kindle the
creativity of students.

« Question that requires one- or two-word answers are more in
number.

1.B.A.
Tamil

+ Questionshave manytyposand grammaticalerrors.
+ Claritywas missingin many questions.

2 B.A « Unit-wisedistribution of questionsisuneven.

+ Questionframingwasvery poor.

+ Notenough higherordercreative questions

« Mostofthequestionsare of K1/K2 levels.

English

« Question papersare of medium standard.
« In Part B and C, either-or type questions are not in the same
knowledge level as well as weightage based on marks.

« Errors-typographical/logical/translational arefound.

+ FewlIncomplete questions.

« Questions failed to provoke the students to think “out of the
box” or creatively.

« In Part C, open-choice (either-or) questions lead to the
possibility of omitting higher knowledge questions.

3.B.Sc.
Mathematics
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In Part-B, Either... or... questions do not have the same
knowledge levelinseveral cases

4. B.Sc. In Part-A and Part-B open choice system is followed that allows
Physics foromitting of higherorder questions
Lack of sufficient number of problem-solving questions
Equalweightageisnot giventoallunits
Most of the questions are direct questions requiring only lower
5. B.Sc.
Chemistr K-level knowledge.
y Notenough problem-solving questions
Aimed ataddressingonly theslow learners.
Question paper helps to ascertain only lower-knowledge levels
6. B.Sc.
Botan ofthe students.
y Errors-typographical/logical /translational are minimal.
Questionsfor “outof box thinking” by students are negligible
Translation and typographical errors are minimal.
7 B.A Lack of sufficient number of applied problem-based questions.
o Lower K-level questions are morein number.
Economics .
Standard of the questions are of moderate level.
Questions are from lower knowledge levels largely.
8. B. Com Lessscopeforapplication-based questions
o ' Unevenly distributed questions across units
Some questions have logical errors
University - I
Subject Overall Analysis on the Quality of Question Papers
Grammatical mistakes and Typographical errorsarevery low.
1.B.A. Lower K-level questionsare morein number.
Tamil Some Question papers are too lengthy which require more
time. Timebudgetingis not considered.
Some questions areambiguous and repetitive.
Many typo errors are found.
2 B.A Uneven unit-wise distribution of questions
Er'1gl.ist'1 Very less scope for testing K-6 level of students (Creativity & out

ofthe box thinking)

Most of the questions are of K1/K2 basic levels (remembering /
understanding)

State Planning Commission
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« Question papersare of medium standard.

« In Part B and C, either-or type questions are not in the same
knowledge level, but have the same weightage based on marks

3.B.Sc. . . i
Mathematics | ° Errors—typographlcal./loglcal/translatlonalarefound.

+ FewlIncomplete questions

+ Questionsfailto provoke "outofboxthinking."

« In Part-A, multiple choice questions have all four choices as
incorrectinsome of the question papers.

4. B.Sc. « Fewquestions are irrelevant and (some logical) and
Physics typographicalerrorsarefoundin few question papers.

« InPart-B and Part-C, Either...or... choice givenat different
knowledge level to assess the exact outcome of individual
student.

« Enough scope for testing problem solving skills, but are not

5.B.Sc. tested. . . ,
Chemistry + Sec-B questions arein Sec.:-C, and v.|ce versa.

+ There are number of Tamil translation errors and
typographical errors.

+ Repetition of questionsin some question papers

« Typographicalerrorand Tamil translation errors are common.

6. B.SC. « Littlescopefor“outofboxthinking”.
Botany . Studgnts may not haye suffic'ient time to address all the
questions within the stipulated time for some papers.

« Thequestionsaredesignedonly atlower knowledge levels

+ Translation error, typographical error and grammatical error

7.B.A. found.
Economics « LowerK-levelquestionsare morein number.

« Standard ofthe questionsare moderate

+ Question paper failed to ascertain the knowledge levels of the
students.

8. B. Com « Skewedness of questions towards few units

« Notenoughapplied problem-solving questions

« Errors-typographical/logical/translational

+ Noscopefor“outofboxthinking”
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University - IV

Subject

Overall Analysis on the Quality of Question Papers

1. B.A. Tamil

Grammatical mistakes and Typographical errors are low.
Lower K-level questionsare morein number.

2.B.A.
English

Questions are of moderate quality.

Many questions have scope (choice) foromitting Questions
which requires higher-order thinking skills.

Some questions are ambiguous and repetitive.

Many typo errors are found.

Uneven unit-wise distribution of questions.

Provision for testing creativity is low.

3.B.Sc.
Mathematics

Question papersare of medium standard.

In Part B and C, either or type questions are not in the same
knowledge level.

Question papers failed to ascertain different knowledge levels
ofthe students

Errors-typographical/logical /translational are present

4.B.Sc.
Physics

There arelogical errorsin some questions.

Some questions are notclearand lead to ambiguity.

Many typographical errorsarefoundinfew question papers.
More than 50% percentage of the questions are of lower
knowledge level

Weightage given for problem solving questionsis low.

5. B.Sc.
Chemistry

Thereisnoscopeforoutofboxthinking questions.

Limited scopefor critical thinking.

Typographical errors are observed.

In Part B and part C, questions belong to different knowledge
levels.

In few question papers, the same concepts have been repeated
indifferent parts.

6. B.Sc.
Botany

Question papers are of medium standard.

Aimed ataddressingalllevels of learning ability of the students.
Errors-typographical/logical/translational are noticed.
Questionsfailed toinduce the studentsto think “out of the box”
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+ Translation error, typographical error and grammatical errors
arecommon

« Hardlyanyappliedorreal-world situation-based questions
« Unit-wisechoiceisnotgiven atthetimeofsetting questions
« LowerK-levelquestionsare morein number.

7.B.A.
Economics

+ QuestionPapershavenot covered allthe knowledge levels.
8.B. Com. « Insufficientnumber of problem-solving type of questions
+ Fewquestionshavetypographical/logical errors.

University -V

Subject Overall Analysis on the Quality of Question Papers

« Grammaticalandtypographical errorsarevery low.
« Thequestionsarefrom LowerK-level.

1. B. A. Tamil + Questions that require one- or two-word answers are more
prevalentin partA.

« Timebudgeting foranswering questionsisnot considered.

« Questionsare of moderate quality.

« Many questions have scope for omitting Questions which
requires higher order thinking skills.

EzngllsAh + Provision formeasuringdifferent levels of knowledgeis less.
+ Somequestionsareambiguous.
« Typoerrorsarefound.
+ LowerK-levels questionsare morein number.
« Errors-typographical/logical/translationalerrors
3 B.Sc. « Fewincomplete questions

« In Section C, choice-type questions, leads to possibility of
omitting higherknowledge questions.

+ Weightage of questionsare notappropriate

Mathematics

+ ‘Either...or’ questions havedifferent knowledge levels
« In part -C, chances of omitting higher knowledge level

4. B.Sc. questions.
Physics « Morethan 50% of knowledge level is of lower knowledge levels
(Kland K2)
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5.B.Sc.
Chemistry

Limited scope for checking the critical and creative knowledge
ofthe students.
Typographical errors are present in some question papers.

Most of the questions in part B and C are direct in nature that
requirejust textbook knowledge.

In part B, choice-based questions are set at different knowledge
levels.

Infew question papers, the same concepts have been repeated

6. B.Sc.
Botany

Question papers are of low standard.

Aimed at addressing the knowledge levels of only the slow
learners.

Question paperfailed to as certainthe different knowledge
levels of the students.

Equalweightage has not been given forallthe units.

Major parts of the syllabus are neglected while setting the
question paper.

Errors-typographical/logical/translational are prevalent.

7. B.A.
Economics

Therearetranslation and typographical errors.

Short answer questions testonly lowerknowledge levels.
Scopeforomitting higher level knowledge questions.
Questionsdonotinducethe creativity of students
Scopetoexplorealternateview pointsare less

8.B. Com.

Notalltopicsofthesyllabusare givenimportance.

Some of the questions have grammaticaland logical errors.
Most questions are at lower knowledge levels (K1 and K2)
Question papers have not covered allknowledge levels.
Inadequate number of problem-solving questions

University - VI

Subject

Overall Analysis on the Quality of Question Papers

1. Tamil

Most questions areinthe lowerK-levels.

As questions are either/or types in part B and part C, the
possibility of omitting the higher-level knowledge questions by
thestudentsisvery high.

2. English

Most questions do not test students’ ability to interpret or
Create.

Mostofthe questionsare of K1/K2 basic levels.
Many typographical errors are found.
Unit-wise distribution of questions are not even.
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2. English

Question papers are of medium standard.

Many open choice questions, leads to possibility of omitting
higher knowledge questions.

3. Mathematics

Only two typesof K-level skills are found.
Overall,90% of the questions have same Knowledge level.

Again either-or questionsare of different knowledge levels.
Question papers are of good standard.

4., Physics ) ) )
Questions are aimed at addressing knowledge levels of both
slow learnersandfastlearners.
Equalweightage has been givenforallunits.
Errors-typographical/logical/translational are few.

5. Botany Questionsare up to the standard.

Found questions to think out of the box and checked the fast
learner’s ability also.

6. Economics

Questionsareuptothestandard.

Found questions to think out of the box and checked the fast
learner’s ability also.

Only very few typographical/translationalerrors found.

Many questions are open-ended, and this leads students to
avoidsuch higher-level questionsin choice.
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General Observations across the six universities

» Quality ofthe Question Papers of most Universities requireimprovement.
» Questionsseldom probethelearners competence and cognitive abilities.

» Most questions do not test the students’ ability to critically analyse concepts
and applyinreallife situations. They tend to address mostly the ‘remember’
and ‘understand’ dimensions of learning.

» Typographicalerrors/errorsin Tamiltranslation are noticed.

» In some Universities, though questions that test higher order skills are asked,
such questions are grouped with questions of lower order, enabling the
studentsto avoid such questions.
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Engineering Question Paper Analysis

Program Outcomes ought to ensure that engineering graduates acquire the
followingattributes:

1.

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the
solution of complex engineering problems.

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

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

Conduct investigations of complex problems: Use research- based
knowledge and research methodsincluding design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

Modern tool usage: Create, 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
limitations

The engineer and society: Apply reasoning informed by the contextual
knowledgeto assess societal, health, safety, legaland cultural issues and
the consequent responsibilities relevant to the professional engineering
practice.

Environment and sustainability: Understand the impact of professional
engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics,
responsibilities,and norms of the engineering practice.
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10.

11.

12.

Individual and team work: Function effectively as an individual, and as a
memberorleaderindiverseteams,andin multidisciplinary settings.

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

Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in a team, to manage
projectsandin multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and
ability to engage in independent and life-long learning in the broadest
contextoftechnologicalchange
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The evaluation rubrics and the rating scale
for Engineering Stream

Step 1 - The chosen question papers are analysed based on the following
evaluation rubrics. The rubrics are prepared considering industrial expectation
and opportunity for testing students’ thinking ability across different knowledge

levels.
Syllabus coverage and equal mark distribution of questions ineachunit.

Syllabus coverage: The extent to which the topics and content outlined in a

syllabusare coveredin question paper.

Equal mark distribution of questions: if a course is divided into five units, and
each unit is worth 20% of the total marks, then an equal mark distribution would
mean that each unit receives an equal weightage and contributes equally to the
finalgrade.

Adherence of questions to the Course: It refers to the extent to which the
questionsalign with theintended learning outcomes of acourse.

Percentage of scope for real-time and non-hypothetical questions: Real-time
questions are those that require students to apply their knowledge and skills to
current, practical, or real-world situations. Non-hypothetical questions, on the
otherhand, are questionsthatdo notinvolve theoretical scenarios.

Percentage of grammatical and spelling errors: Errors/ambiguity in question
papersuchasmissingdata/image, table, diagram clarity,and theircitation.

Incorrect word choices and incorrect sentence structure: Inappropriate
word/phrase selection can sometimes lead to ambiguity or confusion in
understanding the questions. Missing data, images, tables or diagrams occur
whenthe necessaryinformation are accidentally omitted from the question paper.

Percentage of adherence of the question paper: Adherence percentage of the
guestion paper to the specified taxonomy levels and its proportion of questions
thataccurately align with theintended cognitive levels.
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Taxonomy framework: Revised Bloom's Taxonomy provides a structured
classification of educational objectives that describe different levels of cognitive
complexity. These levels typically range from lower-order thinking skills (e.g.,
remembering or understanding) to higher- order thinking skills (e.g., analyzing or

evaluating).

1. Syllabus coverage and equal mark distribution of questions in

eachunit
Excellent Good Satisfactory Poor
4 3 2 1
2. Adherenceof questionstothe Course Outcomes
Very High High Medium Poor [ No
correlation | Correlation Correlation correlation
4 3 2 1

3. Percentageofscopeforreal-timeand non-hypothetical questions and out
of boxthinking

76%-100%

51%-75%

26%-50%

Below 25%

4

3

2

1

4. Percentage of grammatical and spelling errors/ambiguity in question
paper such as missing data/image, table, diagram clarity, and their

citation.
0% 1%-5% 6%-10% Above 10%
4 3 2 1

5. Percentageof adherence of the question paper to the specified taxonomy

levels.
76%-100% 51%-75% 26%-50% Below 25%
4 3 2 1

6. Percentage of enough
higherorderlevel questions.

information given in the question for answering

76%-100%

51%-75%

26%-50%

Below 25%

4

3

2

1
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7. Percentage of repetition of the same concepts in different parts of the
question paper

76%-100% 51%-75% 26%-50% Below 25%

4 3 2 1

8. Probability of matchingthe cognitive levelin choices of questions.

Very High High Medium Low

4 3 2 1

Inadequacy: Percentage of enough information given in the question for
answering higher order level questions. In some cases, additional clarification or
context might be necessary to ensure a meaningful and in-depth answer.
Otherwise, it may be challenging to provide a complete answer or may require
makingassumptionsoreducated guesses.

Percentage of repetition: same concepts in different parts of the question paper.

It assesses the degree of redundancy or duplication of content across various

parts of the question paper to ensure a fair and well-rounded assessment of

student’sknowledge and understanding.

Probability of matching the cognitive levelin choices of questions: In either or

type pattern, both the options require the same thinking skills to answer the

question. This ensures that the choices provide meaningful and reasonable

alternatives for the test taker and accurately assess their understanding and

reasoningabilities.

Thus, inthe case of engineering courses, the question papers have been evaluated

alongeight parameters.

Actual evaluation of the question papers

1. Analysed, Selected and Listed the rubrics, classified them into eight
categories and allotted scores for each category. Based on the consolidated
scores, the question papers are graded on a four-point scale as follows.

FinalGrading

We provide an analysis of two question papers by way of illustration.

Grade | Below 12 | 13-17 18-22 23-27 28-32
Unfit Poor Satisfactory Good Excellent
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IHlustration 1

Audit of an Economics question paper

B.E. POWER ELECTRONICS - 3 Hrs, 60 marks

Q . K Explanation of the
: Question
No. Levels Knowledge level
Part A: Answer all the question 10 x 2 =20 marks
What is the purpose of .
. It expects students to memorize the
1 gate driver in SCR based K1 role of gatedriver circuit.
. power electronic
circuits?
Why power MOSFET is It asks for an explanation or
2. called as voltage- K2 clarification about a specific concept
controlled device? orterminology
List any two advantages o
3 of single- phase bridge It expects students to indicate the
: converter over single K2 advantages of different converter
phase mid-point topology.
converter.
. It expects students to memorize the
4. Defineoverlap angle. K1 term overlap angle
What is meant by time It expects students to illustrate the
5. ratio control in a chopper K2 controlstrategy of chopper.
circuit?
6 List any two advantages K2 It expects students to compare
: of resonant converters. differentconvertertopologies.
7 What is meant by current K2 It expects students to illustrate the
’ sourceinverter? concept.
List the difference
8. . It expects students to compare
between online and K2 iff ;
X rent convertertopologies.
offline UPS. differentconv POl
How power factor can be It expects students to illustrate the
controlled in single- K2 working of single-phase full wave AC
9. phase full wave AC voltage controller and the concept of
voltage controller? power factor
Which power electronic It expects students to identify the
10 switch is preferred for the K2 characteristics of different power
: construction of matrix

converter?

electronicswitches.
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Part B: Answer all the question

5 x 13 =65 marks

Explain the
constructional details of
enhancementtype power
MOSFET along with its
characteristics.

1lla.

K1

It expects students to memorize the
role of gatedriver circuit.

@)

11b (b) Explain RC and RCD

snubber circuits

K1

It expects students to state the
working conceptofsnubber.

Describe the working of
three-phase fully
controlled bridge
12a. | rectifier. Also, derive the

output voltage.

K2

It expects students to subsume the
concept.

expression for average
@)

A single-phase semi-
converter delivers power
to RL load with R = 10
Ohm and L = 15 mH. The
ACsupplyvoltageis230V,
12b. | 50Hz. Find the average
value of output voltage
and current for the firing
angles of 45degree and
60degree by assuming
continuous conduction.

K2

It expects students to subsume the
concept.

13a. | Describe the working of

K1

It expects students to state the
conceptofworking.

fourquadrantchopper.
o

(b) Explain the working of
boost converter with

13b. . . .

circuit diagram and

waveforms.

K1

It expects students to state the
conceptofworking.

Explain how voltage
magnitude and
frequency can be
controlled in three-
phase voltage source
inverters.

14a.

K2

It expects students to subsume the
conceptof controlling techniques.

-
(b) Explain how the space

vector modulation
technique can be used
for the generation of
pulses required for
inverter.

14b.

K2

It expects students to subsume the
concept of PWM.
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Part C: Answer all the question

1 x15=15 marks

A boost converter is
supplied from battery of
24 V. The average output
voltage and current of
boost converter are 72V
and 2 A, respectively. The
switching frequency is 5
kHz.1fL=3mH and c=500

It expects students to interpolate the
concept of boost converter under

16a. | f, calculate the (i) duty K2 certain condition.
cycle, (ii) ripple current of
inductor, (iii) ripple
voltage of filter capacitor,
(iv) critical value of
capacitor and (v)
maximum and minimum
values of inductor
current.
Analyze the harmonics in It expects students to illustrate the
16b. multiple and sinusoidal K2 concept of harmonics in power
PWM based inverter. electronicinterface.
Knowledge levels K1 K2 K3
PartA 4 16 -
PartB 52 78 -
PartC - 30 -
Total Marks 56 124 -
Percentage 31.1 68.9| -

Based on such analysis, the extent of marks that can be scored with merely

exhibiting lower order skills can be estimated. Here, it is clear that the entire paper

canbeanswered withjustacquiringrememberingand understanding skills.

Thisisfurtherillustrated with the second example.
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Illustration 2
Audit of a Biotechnology question paper

Knowledge level
(Marks per question)

BIO-INFORMATICS

Q.NO Question K1 K2 K3 K4 K5 K6
1 What is Local Area Network? Give an|
example?
2 What are different types of DBMS| 5
models?

3 What is shotgun sequencing? 2
4 Write two important differences | -
between globaland localalignment.

5 Whatisevolutionary distancemethod? |
6 Define Threading. 2
7 What is DNA computing? 2
8 What is Sequence-Tagged Site (STS)? 2
9 What are subroutines in PERL? 2
10 Name the string operators with 2

examples.

Define Operating system? Explain the
1la architecture and organization of an | 3 10
operating system. (3+10=13)

What are biological databases? Explain
11b the different types of biological | 3 10
databaseswith examples. (3+10=13)

Write a detailed account on different
12a methods used for sequence 13
alignment?

What is BLAST? Describe different
12b types of BLAST programs in detail. | 3 10
(3+10=13)

What is Phylogram?
133 Explain bootstrapping analysis of 3 10
phylogenetic tree. Write an account
on Molecular clock. (3+5+5=13)

Whatishomology modeling?

Explain briefly about the stepsinvolved
to model a protein structure using a
template structure with suitable
example. (3+10=13)

13b
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Explain machine learning process with

a neat diagram. Write an account on (i)
14a Hidden Markov Models 13

(ii) Support Vector Machines.

(5+4+4=13)

What are DNA microarrays? Discuss the
14b biomedical applications of| 3 10

microarrays? (3+10=13)
15 Discuss in detail about regular 13

a expression operatorsin PERL. (13)

Explain control structures in PERL with
15b programs. (13) 13

Describe the principles of dynamic

programming. Draw a dynamic

programming using Needleman -
16a Wunsch algorithm for the following 15

sequences. (7+8=15)

(i) Sequence 1: GATCTA (ii) Sequence 2:

GATCA.

Explain in detail about the role of bio-

informatics in drug discovery with

various approaches. Discuss the
16b relevance of bio-informatics 15

applications in discovery of

vaccine candidates for Covid-19 virus.

(7+8=15)

Total Marks 38 | 142 0
Percentage 21.1 (789 | O

Knowledge levels | Scenariol | Scenario 2 Level 2 UPTO
Level 2 100 100 Understand
Level 3 Level 3 Apply
Level 4 Level 4 Above Apply
Total Marks 100 100

Scenario-1 Considering the case if the students choose to answer lower

order level in either-or questions where the knowledge level is not matching.

Scenario-2 Considering the case if the students choose to answer higher order

levelin either-or questions where the knowledge levelis not matching.
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POWER ELECTRONICS BIOINFORMATICS

Scenario 1 . Scenario 2
0

mlevel2 gleveld gleveld mlevel2 gleveld glewveld
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Specific observations and recommendations

Course title

Overall Analysis on the Quality of Question Papers

R/
L4
K/
£ %4

K/
£ %4

R/

1.Civil
Engineering "’

K/
£ %4

K/
£ %4

The current question paper format does not effectively match
the cognitive level in answer choices.

Part C questions can be improved by providing a scenario and
split-up of marks.

Open-ended questions such as "write a short note" do not
adequately measure student's understanding and should be
avoided.

Short problem-solving questions can be effectively measured in
part A.

The introduction of assertion-reason type questions in part A
will help to measure higher-order thinking skills.

The questions focus on explaining procedures in questions
rather than conceptual analysis and applying the procedures.

DS

>

DS

>

*0

2. Bio-
Technology

Questions are straightforward and simple

Questions like write a short note on, Comment on, define does
not reflect the specific expectation on answers

Even though Part C is giving opportunity for evaluate and create
level, the questions are grouped to understand level according
to AICTE guidelines

The questions did not encourage the students to think
creatively or critically.

The usage of RBT words doesn’t reflect the higher order level of
the questions.

3. Electrical and R
Electronics .
Engineering

Some questions seem to be from unrelated topics and course
outcomes.

The either-or, question schoices have varying knowledge levels
which creates

possibility for students to omit the higher order level question
The question paper seems to have an overemphasis on lower-
order thinking skills, such as Remember and Understand,
whereas the course outcomes aim to develop higher-order
thinking skills such as Apply and Analyse.

Some key concepts, such as Dual Converter and Traic,
appear to be missing from the question paper.
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4. Electronics
and
Communication
Engineering

% Open choice questions in all sections may lead to a possibility of
omitting higher knowledge level questions.

% The level of RBT (Revised Bloom's Taxonomy) does not align
with the level of CO (Course Outcome).

% For problem-solving questions, relevant information should be
provided, and the impact of the result must be evaluated.

The cognitive levels should be consistent in all options.

Write short note-type questions should be modified to assess
the student's specific knowledge.

L)

)
A X4
)
A X4

5. Mechanical
Engineering

% Most of the questions do not provide a means to assess the
student's proficiency in various knowledge domains.

% The questions do not effectively prompt students to engage in
critical thinking and higher-order cognitive processes.

% Part-A questions mostly focus on the ability to recall
information.

% Some question papers have more than 50% of questions that

test lower knowledge levels.

6. Computer
Science and
Engineering

K/

% Some questions have typographical errors and missing clarity.

K/

+¢+ The phrasing of the question is not clearer and easier to
understand in many portions.
+* In Some questions missing data and clarity is found.

K/

¢ The possibility of omitting higher order level questions is high.

K/

¢ Misuse of Bloom’s taxonomy action verbs found in questions.
[E.g: Question: Develop algorithm. In this case in reality no new
algorithm can be developed because the default algorithm is
already in use and should be reconsidered, as there may be
potential forimprovement or adaptation.]

7. Information
Technology

X/
°e

Most of the questions do not have the same knowledge level as
the choice-based and either-or questions.

Misuse of action verbs like the word "discuss" in framing the
question appears to be inappropriate as no topic is expected to
be discussed.

% The given question lacks sufficient information for designing a
website, and the open-ended nature of the question makes it
difficult to provide a comprehensive response.

K/
°e
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Summary of Observations on
Engineering Question Papers

Based ontheanalysis, the following observations can be made which are similarto
thatmadeinthecaseofartsandsciences courses.

/
0’0

L)

By and large, questions tend to focus on straightforward and factual recall or
understanding of information, instead of challenging students to think deeply
and demonstrate their knowledge across all six levels of Bloom's Taxonomy.
They are mostly focused on the Remember and Understand level with few
questionsrelated to Apply or Analyze levels.

Some questions lack in clarity regarding what is expected in the answers from
the students.

Open-ended questionssuch as "write ashort note" do notadequately measure
astudent'sunderstandingand should be avoided.

Part C questions can be improved by providing a scenario and split- up of
marks.

Some question papers have higher order questions mixed with lower order
questions, which allows students to ignore them easily. For example, the
following choice-based questionisoftwo levels.

a.Describethe classification of errors and error sources. (or)

b. A satellite station S is 6.5 m from the main station A and the following
observations were taken A=0°0’, B =102°48’, C=256°12’, D 324°6’. The length
of AB, AC and AD were computed to be 1895 m, 2277 km 2522 m respectively.
Determinethedirection of AB,ACand AD.

Some action verbs actually do notintend to test higher order skills as expected.
(Eg. Analyze the transmission characteristics associated with dispersion and
polarizationtechniques).

The questioninfactdoesnotrequire deep analytical skills.
For problem-solving questions, relevantinformation should be provided.

Typographicalerrors/errorsin Tamiltranslation are noticed.
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Overall Recommendations

>
>

Quality of the Question Papersrequire large scaleimprovement.

Implementation of Outcome Based Education (OBE) should be carried out with
proper understanding of the significance of OBE. Regular training and
upskilling on OBE and Bloom's Taxonomy should be provided to faculty
members to ensure their understanding and effective implementation of
OBE.

Increasing the share of higher order questions may lead to a higher failure rate
among students if done immediately. There should be a gradual movement
towards increasing the share of marks that can be obtained only through
exercise of higher order skills. For example, it can be increased from 10 per
cent to 40 per cent over a period of 5 years with clear guidelines to teachers on
how to train students to take on questions with higher order skills.

Questions should be designed in a way that provides equal opportunity to all
students to demonstrate their understanding, while also ensuring that better
learners can score high marks.

Thefinal/semester Grade Sheets issued to students should reflect their level of
achievementindifferentknowledge areas.

The work undertaken by Board of Examiners and Board of Scrutinizers should
be continuously monitored and evaluated.

Universities should include the processes adopted for Question Settingin their
Orientation/Refresher/Induction Programs.

Examiners should be trained to design question papers that align with the
specified levels of revised Bloom's Taxonomy to assess the students'
knowledge and understandingacross all levels of cognitive complexity.

Evaluation should also include use of case studies and project- based
assignments.

Given the fees charged for examinations across Universities, there is ample
scope to invest in improving the quality of examinations through better
incentives for papersetters, scrutinisersand academic auditors.
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Aperiodicaudit of both question papersand answer evaluations must be made
mandatory. Tamil Nadu State Council for Higher Education (TANSCHE) should
ensurethe qualityand transparency of the audit process.

While individual universities may be given autonomy over the syllabus design,
a common set of competencies (graduate attributes) should be identified for
each programme (undergraduate degree) independent of the college or
university where the course is offered. TANSCHE can develop the benchmark
for competencies or graduate attributes with the aid of a panel of expertsin
that particulardiscipline.

Such competency identification can then be used to generate a set of specific
indicators of skill sets (programme outcomes) essential to acquire at the end
of a programme. The competences can thus form the basis on which specific
courseoutlinesand outcomes can be developed.

Improving the quality of question papers without ensuring quality of
evaluation may not be helpful. Any effort to address the quality of examination
therefore has to simultaneously engage with both the setting of question
paper as well the quality of evaluation of answer sheets. Again, a transparent
audit of evaluation of answer sheets maybe putin place by TANSCHE.

Academicaudit of question papers and evaluation undertaken by autonomous
colleges may also becarried out.

Best practices in evaluation need to be identified, acknowledged and used
toincentiviseadoption of similar practicesinothereducationalinstitutions.
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Evaluation of Semester-End
Question Papers of State
Universities in Tamil Nadu

Investments in education at all levels have been one of the
core attributes of Tamil Nadu's distinct development trajectory.
Tamil Nadu is known for its high levels of enrolment of both
boys and girls in higher education.

It is crucial to enhance learning outcomes and foster the
development of human capabilities while promoting quality
employment opportunities. A significant concern revolves
around the perceived inadequacy in the quality of learning
outcomes within higher education. Mere updates to curricula
and syllabi may prove insufficient in improving student
competencies if the efficacy of learning outcomes is
compromised by inadequate reforms in the evaluation process.

To bridge this gap, the State Planning Commission conducted
an assessment of select question papers across disciplines,
including humanities, social sciences, natural sciences, and
engineering, sourced from representative universities.
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