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The Student Learning Study conducted by Educational Initiatives covered 18 major states of India.
Between 2 and 4 districts were sampled in each state. Over 100,000 students of classes 4, 6 and 8 from
2,000 schools took tests in Maths and Language in 13 different mediums of instructions.
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EXECUTIVE SUMMARY

How do we measure the quality of school education? World over, governments and citizens alike seem to
agree that good quality education (rather than mere school attendance) is powerfully related to individual
outcomes in the labour market, enhancing economic growth of a nation and reducing inequality in society
(Hanushek and Woesmann 2007; Vegas and Petrow, 2008; World Bank, 2007).

Student Learning Study (SLS) is a benchmarking study of student learning conducted by Educational Initiatives
(El, with financial support from Google.org, USA. The study has been carried out in 48 districts in |18 states
and | Union territory of India. About 1.6 lac students studying in classes 4, 6 and 8 in 2399 selected
government schools were sampled (101643 students actually took the tests — the others were absent on the
day of testing) and tested in Language and Maths through common test papers in |3 language versions. The
study also collected background information from the students, teachers, head teachers and schools to detect
relationships between these factors and student learning.

Other studies like Pratham’s ASER (ASER 2005-09) and NCERT’s achievement surveys (NAS, 2008) have
revealed low student learning levels. The current study is different in 3 important ways — the test design is
more sophisticated and checks for student understanding (not just procedural learning). It is independently
conducted by a single external agency (El) and the analysis includes advanced methods like Scale Anchoring.
We believe that detailed data helps to devise remedies and solutions in addition to highlighting the problem.

Features EI SLS ASER NCERT Study

Class-wise tests | Class wise tests Common test Class wise tests

Single Agency Facilitated and carried out by | Facilitated by Pratham and | Facilitated by NCERT and

Educational Initiatives carried out by local organizations | carried out by the different
or institutions in different | states
districts
Tests in School | In classrooms In homes In classrooms
Classes tested Classes 4,6,8 Ages 6 -14 Classes 3,5,7
Coverage Urban and Rural Rural Urban and Rural
Testing Tools Full length included all | Short test with items in oral | Full length, entirely multiple
competencies; multiple choice | reading, subtraction, telling time | choice  questions,  written
and free response questions | and currency tasks responses limited to few in
involving written answers; Language paper

additionally oral reading tested

Analysis Achievement data of states with | Achievement data of states Achievement data of states
detailed  diagnostic  feedback
capturing learning gaps and
misconceptions

Scale Anchoring | Scale Anchoring using modern | No Scale Anchoring No Scale Anchoring
[tem Response Theory (IRT) to
release benchmarks on what
students know and do at
different ability levels

o © Educational Initiatives Pvt. Ltd.



About the Study: The study is probably the biggest of its
kind in one country. It was conducted between January and Specially Assembled
September 2009 in 18 states across India. The main features Question Papers

of the study are:
Multiple Languages Language
o Scientifically developed full-length class-specific tests in with Harmonization Oral

language and maths designed to test not just recall or

procedure but understanding and application. . ‘
o Equivalent test forms developed in 13 languages for Scientifically

testing in classes 4, 6 and 8 in the different states. Designed Testing

Cycle

e Test conducted with permission from state governments. ‘ y .

3 states (HP, UP and WB) could not be covered due to

lack or delay in receipt of permission. drerds Sendie e
e Apart from written component, oral reading test Benchmarking through Scale

conducted on a sample of students.

Analysis and Video

o Detailed analysis and diagnostic feedback including Diagnostic Feedback Study

benchmarks through Scale Anchoring. A video study was
conducted in 3 states to analyse student misconceptions.

[ Study of Background factors ]

MAIN FINDINGS

1. Learning levels are extremely low. In the lower classes, a fair amount of ‘rote-based’ or ‘procedural’
learning is evident in very basic numeracy skills such as number sequencing, operations of whole numbers
involving | or 2 digits; naming of numbers; reading clock time, understanding currency, etc. Even among
procedural questions; students are able to comparatively handle only ‘straightforward"” questions that are
closer to what one would practise from a typical textbook and not when they are slightly atypical. In
higher classes, students are falling behind in all learning, even procedural. Responses to some questions
suggest that students are probably coping through learning happening outside the class. For example, in
class 6, while more students could add the fractions 22 and | 2 in a word problem using a real life
context, fewer of them could add the same when asked as a straightforward addition question as 2!
+1 A=

2. Learning taking place is not ‘Learning with understanding’ and a number of misconceptions
exist among students on the concepts learnt. The learning that is happening seems to be procedural
or rote-based and not one of ‘Learning with Understanding’ as students find it difficult to answer
questions that require a deeper understanding of the concept.

Write the answer. Fill in the appropriate number in the box.
43
x 2 3x []=3+3+3+3
Sample Question 25: This is a procedural question that checks Sample Question 26: This is a conceptual question that checks
for the process of multiplication. 67.1% of students answered whether the student is able to link multiplication with repeated
\this correctly. addition of a number. 30.4% of students answered this correctly./

" A straightforward question is one which has a ‘form’ as it appears in the textbook. For example, a question that asks what 4 tens and 3 ones is considered straightforward;
whereas one that asks what is 5 ones and 4 tens — in which the order is reversed and which tests whether the child has understood the meaning of ones and tens - is considered
non-straightforward, though it cannot be considered challenging.
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Learning gains seen across classes is slightly incremental and not a large jump. Student
performance in common questions that were used to check learning gains across classes showed that
performance increased as students move from class 4 to 6 to 8 in both language and maths. However,
the extent of improvement was often slightly incremental and not a large jump as one would expect. In
most cases, nearly 40% of students in class 8 do not seem to have acquired class 4 competencies. Many
misconceptions that students have in lower classes still continue in higher classes and in some cases were
found to even become stronger.

Students find it difficult to express their thoughts in their own words in writing. Their writing
does not go beyond the most basic, tried and tested formulaic sentences they probably trained for while
in their lower classes. Their writing shows that they are learning language more as a subject and less as a
means of natural communication. The writing has a number of errors in spelling and grammar, and
punctuation marks are conspicuous by their absence.

In all the states tested, fewer students were found to comprehend what they read. For e.g., in
the oral reading test, more than 87.1% of students in Gujarat could read a simple word, but only 40.3%
could read a short passage and only 22.6% could comprehend the information implicit in the passage
they read.

There are significant state-wise differences in student performance. Based on the relative
performance/rank of the states in different classes and subjects, an attempt has been made to consolidate
the performance of |7 states. Kerala, Maharashtra, Orissa and Karnataka are clearly performing overall
better than the national average. Jammu and Kashmir, Madhya Pradesh and Rajasthan were among the
states that ranked among the bottom three overall. Bihar performed the same as national average.

A high correlation of 0.85 and above was observed in the performance across the classes and subjects
tested in each state. This means that if a state does well in a class or subject compared to other states
then it more or less tends to do well compared to other states in other classes and subjects too.

Graph 1: Composite performance index of schools of different states

Composite Performance Index of Indian States for all Classes and Subjects

1
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The union territory of Chandigarh, although tested, has not been included in this comparison. Delhi, though a state, is also not included in
this comparison as only class 4 was tested here.
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Extent of students scoring zero and the overall performance of a state showed differences.
Andhra Pradesh, Assam, Chhattisgarh and Jharkhand, although below the national average, have fewer
students not scoring in the test compared to better performing states such as Haryana and Karnataka,
indicating that while the states’ efforts could be addressing the lowest ability students, it does not provide
adequate support for overall improvement of all students. Jammu and Kashmir, Madhya Pradesh and
Rajasthan which ranked among the bottom 3 in overall performance also had the highest number of
students scoring zero indicating that these students are being left behind in these states.

Graph 2: Students scoring zero in the classes and subjects tested

Extent of Zero Scorers Among the Indian States
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The union territory of Chandigarh, although tested, has not been included in this comparison. Delhi, though a state, is also not included in this

comparison as only class 4 was tested here.

Can different studies report different performance rankings for states?

Measuring student learning is a complex exercise and performance reported is influenced by a number of factors.

Assuming that the student samples are selected by robust procedures in all studies, test scores would further

depend on -

a. What is measured? Test papers used in different studies may not measure identical things. For example,
questions could measure rote learning or questions could measure deeper understanding of concepts; and
there may be differences in the length of the paper, for a longer paper may mean that more information has
been obtained to arrive at conclusions.

b. How a test is administered? The way the test is administered is very important to come to conclusions about
student learning. For example, different tests may be administered in a classroom or outside a school
environment, testing may be carried out by the teacher who is close to the class or evaluators who have been
specifically trained for standardised administration, teams in different states may be synchronised to follow

identical processes or different state teams may follow processes that have inherent differences while
vdministering the tests, etc all of which will bring about changes in the test scores. /

8. The levels of learning of Indian students in government schools in class 4 and class 8 tested is much lower
than the international average as represented by studies like Trends in International Maths and Science
Study (TIMSS) and Progress in International Reading and Literacy Study (PIRLS). Similarly, on common
questions used from an extensive study for private schools”in India catering to the elite and upper middle
class, students in government schools showed a much lower performance.

2 Questions were taken from ASSET, a diagnostic assessment test by El, in which more than 4 lakh students participate from all states of India

© Educational Initiatives Pvt. Ltd.



Graph 3: Performance in common questions from International Tests

International Versus Indian Public School Students ﬂ it fair to compare schoh
o0 systems that are known to
7o have wide differences in
0 resources and types of

students it caters to?

It is well known that schools in
other countries as well as the
0 — Indian private elite schools may
have richer resources with

Performance in Common
Questions
=]

20 +— —
students from better socio-

St B economic strata, which by
0 themselves may contribute to
Lang 4 Maths 4 Maths 8 differences in student learning.

B s a India When such differences exist, it

may not be prudent to
compare the outcomes from

Class 4 £Language
\ such systems. Hence the
purpose of these comparisons

should not be to measure or
rank the school systems in

Passage Excerpt: Why did Lakhan want to get rid

When Lakhan discovered that he of the mice?
had mice in his house, it did not

; ' A. He had always hated mice. terms of performance.
bother him much at first. But the .
. .- B. There were too many of them. However, given the goal for
mice multiplied. They began to
. C. They laughed too loudly. our government school system
bother him. They kept on hi he b i
D. They ate all his cheese. to achieve the best quality

multiplying and finally there came a education for students, such

comparisons do provide the
aspiration level and an idea of

time when even he could stand it no

Question involves retrieving stated information in the text and making straight forward inferences the performance level students
fromit. in these schools could aspire
Sample Question3: Internationally, 79.0% of students answered this correctly, while 41.8% of for.

students from Indian public schools could get this correct.

9. The comparative performance of boys and girls is similar to many international studies — boys seem to do
better in maths, although the SLS study reveals that it is a meaningful difference that matters in class 8
only.

0. Analysis of Background factors showed that when students perceive themselves as being good at studies
and think of school as a place of fun and learning, they show good performance. The analysis also reveals
the importance of inculcating reading habits in student, for spending 30 minutes each day to read material
other than textbooks brings about higher achievement. Teacher training is important especially for
mathematics teachers for better achievement of students in the subject. Unexpectedly, analysis shows
that students whose teachers have an academic degree developed lower scores in both language and
mathematics than those who did not have these.

WHAT IS SO SPECIAL ABOUT SCALE ANCHORING?

Classroom experience - as well as assessment results - clearly show that students perform at different levels
of achievement. Students can even be grouped based on their levels of performance. Neither of these,
however, provides us concrete steps on what can be done to help students performing at lower levels. If we
could know firstly, whether there are specific topics or concepts which students at lower levels of learning are
systematically answering incorrectly, and if so, what they are, then remediation could focus on those topics.
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Graph 4: Performance of different states in Class 4 Maths Benchmarks

Knowledge and Ability Benchmarks through Scale Anchoring
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25" Percentile IRT Scaled Score: 439

Students write the numeral form of 2 digit numbers when their number names are given. Students know 2 digit
numbers less than 20 and identify a number that is missing from a sequence of consecutive numbers. Students
complete the missing numbers in a descending sequence of 2 digit numbers less than 20. Students know the
arithmetic operations of addition and subtraction and are able to carry it out for | digit numbers, placed vertically.
Students do addition of two 2 digit numbers, placed vertically and involving carry over....

That is what Scale Anchoring provides, in an extremely scientific manner. The results clearly show which
concepts or topics are understood only by students performing at higher levels and which topics are
understood by other students also. Certain topics are said to ‘anchor’ at certain percentile levels of
performance (25, 50, 75, 90 percentiles). Insights provided by the Scale Anchoring process can help us
understand the way children learn and plan scientific remediation.

Benchmark information can be used in a variety of ways - |. At the policy level, benchmarks help determine
the areas of focus for teacher training (for example, see Graph 4, Tamil Nadu although above national average,
has 8.8% of students reaching advanced benchmark in class 4 maths showing the need for training to enable
teachers handle concepts anchoring at advanced benchmarks); 2. At the level of curriculum and pedagogy,
benchmarks determine patterns in learning that are useful in refining textbooks and teaching learning
materials (for example, see Table 1 which shows patterns on how the same topic is acquired in different ability
levels); 3. At the school level, benchmarks enable the teacher to bring about classroom remediation. (for
example, based on Table 1, a teacher gets to know what are the gaps she should address for her students to reach
advanced benchmark in the topic)
@ © Educational Initiatives Pvt. Ltd.




Table 1: Exploring Acquisition of a Concept at Different Levels of Student Ability
Class 4 Maths - Concept of a Fraction ‘

If a watermelon weighs 10 kg, how much will half the

watermelon weigh? Students understand fractional

quantities such as half written in
a word form as one out of 2
parts and apply them
practically in their daily context.

Low Benchmark
(25" Percentile)

In which figure are one-half of the dots black? Tick (v') the answer.

Students understand the
Intermediate ccl)n.cept of half as a number
Benchmark ® O oX XO) O @ ® O divided by 2, for example, in a
(50" Percentile) 0O 0 'Y Yo, ® o O PY group of same objects, they
know that 3 out of 6 is half the

A B. C. D. number of that object.

Which figure is divided into four EQUAL parts? Tick (v') the
answer.

High Benchmark Students understand parts of a

(75" Percentile) whole and can visually identify
:1 / equal parts.

A. B. C. D.

Which figure is %shaded? Tick (v') the answer. Students  understand  half

represented as a fraction and
Advanced P

Benchmark /’\ understand it as one out of 2
(90 Percentile) /A\ equal parts and are able to

U identify the correctly shaded
A. B. C. D. figure based on this.

INSIGHTS FOR CURRICULUM AND PEDAGOGY THROUGH SCALE ANCHORING BENCHMARKS

RECOMMENDATIONS:

I. Orienting policies to focus on learning outcomes: While the Central Government initiated Sarva Shiksha
Abhiyan (SSA) in 2002 and set the targets of universal primary education in 2007 and Universal Elementary
Education (UEE) by 2010 respectively, it has not set itself a target based on quality of student learning
outcomes. It is important that all policies are built with a focus on the learning outcomes, for, if students are
not learning, then this defeats the purpose even if all other goals are met.

2. Making Low Stakes Diagnostic Assessments — a regular feature of the state programs: Assessments
tend to work well when they are low-stake. Their purpose is to inform students, teachers, schools and even
the larger society where schools stand. Without official pressure, the purpose of the assessment is two-fold:
to provide support and information, and this itself leads to the creation of a positive peer and/or self
pressure. The tests must be created by a body or organisation that is truly independent and is not in a way
responsible for providing quality education. Low stakes assessments thus developed should be diagnostic and
check for understanding and not simply rote or recall.

3. Extensively use Benchmark data from the study to build reform: A powerful goal of these
assessments is to obtain a clear picture on where students and teachers stand with respect to peers in the
state, peers in the rest of the country and peers internationally. These are not just numbers, but detailed
statements of strengths and weaknesses which can lead to specific action points.
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What are Learning Outcomes?

Learning outcomes are statements of what a learner is expected to know, understand and be able to demonstrate after
completion of learning. They are essentially student centred or learner centred. They seek to describe the student’s
learning progress in terms of the knowledge acquired, the comprehension of that knowledge, the capacity to apply it,
the capacity to analyse, synthesise and evaluate. Learning outcomes guide the selection and coordination of appropriate
content, learning activities, and assessment strategies that promote the overall learning process. Quality of student
learning can be monitored against the expected performance for these learning outcomes.

An example of a Learning Outcome in Reading: Students’ listen to or read the various types of texts for
information, comprehension, and literary appreciation.
In Classes K-4, students should know and be able to do the following:

e Listening to /and reading a variety of Indian and non-Indian literary (class-appropriate fiction, folktales, fables,
funny stories, rhymes, plays, diaries, etc.) and non-literary text (simple informational text, text books of other
subjects, picture books, simple descriptive/ narrative text, children’s encyclopaedia, instructions from science
experiments, factual recounts (news stories), lists, etc. - From ‘Learning Standards’ by Educational Initiatives

How do you check for the quality of attainment in this learning outcome?
These are described in the 4 performance levels — Basic, Partially Proficient, Proficient, Advanced.
e.g. Proficient Level
At this level, students are encouraged to go beyond the text; however, they are still required to show understanding of
the ideas in the text. Students may be encouraged to explain, generalize, or connect ideas. Items may involve abstract
theme identification, inference across an entire passage, or students’ application of prior knowledge. Items may also
involve more superficial connections between texts. Some examples for ‘Proficient Level’ performance are:

* Explain or recognize how the author’s purpose affects the interpretation of a reading selection.

* Analyze and describe the characteristics of various types of literature

4. Student Progress Tracking System: We have reached a stage in our development where accuracy of
available data alone can make a significant difference to our development. This brings to the fore the need
for computer-based systems like Student Progress Tracking System in helping to achieving universal
primary education nationally. Student Progress Tracking System is a computerised system with unique
student identification and aids in tracking student learning / progress on both scholastic and non scholastic
domains. Such a system will allow drilling down of information to the level of the individual student and
teacher and enable targeting the remediation.

5. Large Scale Awareness campaign to redefine attitudes towards learning - a movement against
rote learning and for Learning with Understanding: Rote learning can deceptively look like learning
and be mistaken for it. A consensus needs to be gradually built that rote learning is not learning at all.

6. Widely disseminating the findings of this report among teachers and others: We recommend that
each state make a systemic and detailed plan to disseminate this report, giving every teacher an
opportunity to see it, understand and even question and discuss it. The purpose of all this is two-fold: .
initiate the rote versus learning with understanding debate in the country; and 2. get teachers to start
thinking about ‘what are children learning and not learning’ rather than just focussing on ‘what are we
teaching or what to teach’.

7. Providing effective teacher support based on the feedback from the assessment: Targeted
capacity building in teachers is often enabled by detailed diagnostic assessments such as the SLS, which
reveal absolute performance and trends showing weaknesses in groups of students, schools and sometimes
even a region or in the entire state. The background factor analysis in the study reveals that teachers with
an academic degree were ineffective in achieving higher scores for their students in language and maths
while teachers with teacher training qualification were effective in achieving higher scores for their
students in maths. This is an indication for reviewing the teacher recruitment and training system.

The future steps would involve dissemination of the findings at the national and state level to enable policy and
educational reform.
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Chapter 1. DESIGN OF THE STUDY
s ee
1.1  Need for the Study

World over, governments and citizens alike seem to agree that good quality education (what and how well students learn)
rather than mere school attainment — is powerfully related to improving their individual outcomes in the labour market,
enhancing economic growth of a nation and reducing inequality in society (Hanushek and Woesmann 2007; Vegas and Petrow,
2008; World Bank, 2007). While education in the past meant largely the 3R’s, the needs of the knowledge society call for
critical thinking, learning how to learn and problem solving skills to be imparted to students.

Improving an education system to achieve this quality in education almost certainly requires a multi-pronged effort. Parallel to
these efforts, however, it is necessary to establish some method to objectively measure the level of student learning! Further,
this method of measuring student learning must be valid, periodic, external and largely accepted.

Since the 1960s, some countries like Australia, Belgium, England, Finland, France, Germany (FRG), Israel, Japan, Netherlands,
Scotland, Sweden, and United States® have assessed their students’ academic performance regularly through external
benchmarking tests to provide a basis for further action.

The need for large scale benchmarking studies that provide granular information across the education system and insights into
some very fundamental questions such as - ‘Children are going to schools and are being taught’ - but are they really learning and
understanding what is taught to them? How much are they retaining? Is learning happening at a superficial level? What do children at
different levels of the attainment know and are able to do? Are children of some states and districts doing better than others, if so,
how?’ assume greater importance in our collective striving to provide quality education to our children.

Educational Initiatives has itself conducted benchmarking studies in India. Two studies conducted within the last 3 years
include the Student Learning in Metros Study (2006) and a benchmarking of student learning in local body schools in 30 towns
of the country (2007). This is the third large scale study and covers urban and rural schools in 18 states of India.

1.2  About the Study

‘Student Learning Study (SLS)’ is a benchmarking study of student learning conducted by Educational Initiatives (El), with the
support of Google org, USA. The study has been carried out in 48 districts in |18 states and | Union territory of India. About
101643 students from 2399 selected government schools studying in Classes 4, 6 and 8 were tested in. language and maths.
The test papers for each class were developed commonly in |3 languages.

The goals of the ‘Student Learning Study’ are as follows:

e To provide independent 3™ party benchmarking of student learning for use by policy makers and researchers both at
the Central and the State levels.

e To provide insights into comparative performances of different states and to create cross-learning and remedial
opportunities.

e To establish student learning in terms of knowledge and skills and feedback on the learning gaps, common errors and
misconceptions.

e To provide pointers for further research.

e To diagnose the learning issues at the systemic level.

In short, Student Learning study is a sophisticated and comprehensive study that aims to provide detailed question-wise
and state-wise data for monitoring learning across classes, and provide detailed diagnostic feedback. However, at this point, it
has to be recognised that well designed and well implemented benchmarking achievement studies by themselves may not
bring about the necessary systemic shift to improve education, but they can provide powerful ‘data-driven’ insights into the
existing learning gaps for students to learn better, teachers to teach better, and schools and policy makers to operate more
effectively.

% The First International Mathematics Study (FIMS); http://www.iea-hg.org/fims.html
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The state text books of class 3 and 4 shows how the length of an object can be measured with ascale.

However, we see that a lot of students are having trouble measuring the length of an object correctly
evenatclasses 4, 6 and 8. Some of the excepts from different state textbooks are shown below:

What the class 3 textbook says...
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Source: Bihar. Chopter — 20, Page — 111, Closs - 3
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Source; Maharashtra, Class 3, Section 3, Pape 59 Source; Punjab, Class 3, Chapter 8, Page 130

We asked Class 4, 6 and 8 students...
1 Class 5 RGN -3

The length of the line in the figure below is 4 cm. H ',f::
— _%E W .\.?
17 o0
drihat ; F
How long is the pencil shown in the picture? ApC—

(Use the ruler shown in the picture.)

4 23.0% | 46.0%
22.19% | 41.7%
8 34.7% | 38.8%
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1.3  Salient Features of the Study

The study is the biggest of its kind in any country of the world and has a number of firsts to its credit:

Independent Benchmarking: This is the first time in India that an independent, benchmarking assessment is entirely carried
out by a single external agency which has detailed benchmarking information from past studies.

Partners: Expert partners in this study include professors from - the Indian Statistical Institute (on sampling), NUEPA (on
providing school lists with enrolment), CIIL (for test adaptations and translation validations), HBCSE (for feedback on test items),
University of Michigan (for expertise on collection of background parameters and checking their impact on learning) and other
international experts for inputs based on NAEP and TIMSS sampling, IRT scales for embedding international anchor items and
validation of IRT data interpretation on specific items.

Coverage: About 150000 students were sampled from 2399 government run schools in 48 districts in |8 states and | Union
Territory. The coverage included samples from approximately 74% of the Indian population from urban as well as rural India.
The actual number of test takers was 101643, representing a presence rate of 66% which is more or less in line with the
regular presence rate found in government schools.

Scientifically Designed Testing Cycle: The study followed a detailed scientific process of test development supported by
curriculum checking; pilot tests in 3 states to establish validity of items; statistical and qualitative analysis of pilot tests; further
fine tuning of the final papers; detailed test adaptation, translation validation and harmonisation of papers across languages;
master trainer workshops, training of evaluators; standardised test administration; data entry with evaluator coded OMR
sheets; and diagnostic data analysis prior to releasing reports in the public domain.

Specially Assembled Question Paper: Test items for classes 4 and 6 were drawn extensively from the earlier Municipal
School Benchmarking study in which the items were tested on 35000 students across 30 urban towns of India. Some Class 4
and Class 6 items and all of Class 8 items were developed anew for the study. In a move to benchmark achievement of Indian
students with those from other countries, some items from international studies such as the Trends in International
Mathematics and Science Study (TIMSS) and Progress in Reading Literacy Study (PIRLS) were used as anchor items for
comparison. TIMSS class 4 and 8 items and PIRLS class 4 items were used for this purpose.

Language Oral Reading Test: The Language oral reading test was done with a fewer sub sample of students on a one-on-
one basis at class 4 level in all the schools tested. The test had a total of 8 questions and required students to read aloud words
and sentences of different difficulty levels. The students also had to read a short passage and then answer questions based on
information stated explicitly and implicitly in the passage. This was done to gain insights into whether the students could
decode and comprehend basic information from what they read.

Multiple Languages: The tests covered |3 languages. The test adaptations and translations followed a rigorous process for
compliance to the international test commission guidelines (ITC). Comparability of the different language versions were
established through harmonisation of all papers in an iterative process to account for cultural and linguistic adaptations, reverse
translation, multiple validity checks by a team of language experts, documentation of the adaptations, etc.

Specially Trained External Test Administrators: The test administration was standardised completely by use of a special
team of evaluators who were trained rigorously to cover aspects of test administration that included reading out the ‘group
oral’ question items, pacing the test as well as assigning appropriate codes for the answer responses given by students.

Benchmarks through Scale Anchoring: For the first time in India, Knowledge and Ability Benchmarks on what
students know and do at different ability levels is made available through the advanced scale anchoring process. The scale
anchoring process used the modern item response theory (IRT) as per international practice to arrive at item parameters and
test parameters.

Analysis: Different types of analyses were carried out on the collected data to extract patterns in performances and to
understand differences in learning levels across different groups. Advanced statistical methods were used to confirm patterns
of learning. Distracter analysis enabled identification of misconceptions and common errors. A small sub sample of language
answer scripts in Hindi were checked by a group of experts to gain insights into the ways in which students perform on the
free response questions that required students to write a few sentences.
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Background Questionnaires: Background information about the student’s school and home environments was collected
with the help of school, head teacher, teacher and student questionnaires to identify factors associated with learning. The data
collected can be broadly grouped into questions on school background, teacher background, teacher perception, head teacher
background, student background and student perception. The student questionnaire was administered in the classroom after
the main tests. The school, head teacher and teacher information were collected by the district coordinators through one-to-
one interviews in the school.

Diagnostic feedback: The study provides detailed diagnostic feedback at item and paper level to schools and states and
suggests remedial actions to the different stakeholders.

Video Study: Following the assessment, student interviews were conducted in 3 states — Rajasthan, Gujarat and Andhra
Pradesh to understand why students answer certain questions in the ways they do. The student interviews covered 2 concepts
and common errors each in maths and language from classes 4 and 8. These interviews were video-recorded and provide a
powerful window for stakeholders to understand how and why children think in certain ways.

1.4  Study Coverage

The study initially envisaged covering schools across rural and urban areas in 21| states of India. However, the study finally
covered |8 states and | union territory of India based on the permissions that were received. Uttar Pradesh, West Bengal and
Himachal Pradesh did not agree to participate in the study. In Delhi, classes 6 and 8 refused to participate while class 4
participated. Chandigarh, although a union territory, was also the capital of the states of Punjab and Haryana and hence was
included in the study. Jammu and Kashmir government wanted the study to cover the areas of Kashmir too, however due to
regional tensions during testing the study covered only districts in Jammu.

48 districts were selected on the basis of sampling design (described in chapter 6 of the report) as representative of the states
to take the tests. In all the states, schools in both urban and rural areas were covered. The number of schools and students
who took part in the tests is as below:

Table 1.1

Class Number of Schools Tested Number of Students Tested

4 1411 1410 29578 29513
6 1383 1381 35945 35604
8 1300 1301 36120 35967

1.5 Question Paper Design

The heart of this study is definitely the instrument design. A review of most similar tests conducted in India suggests that tool
design - specifically design of the achievement tests - has not been given the importance it deserves. Many important studies,
even when published into books, often do not enclose or append the actual test, though the subsequent data analysis is
highlighted a lot.

The challenges in the development of tools in this study were - the need for the papers to be valid across |8 states and 13
different languages; the low levels of learning known to exist among these children and the need for the tools to accurately
measure learning at these levels. Our prior experience in achievement testing in government schools of India also showed that
students, especially in classes | to 5, often find it difficult to read questions on their own and this limits their capability to
answer the questions. Hence the structure of the tests was designed in such a way that the measurement of other abilities is
not impacted by the reading difficulty faced by students.

Paper Format: The test papers included three different components - Group Oral, Written and Individual Oral. The
‘Written’ test had questions that were read and answered by students themselves. The ‘Group oral’ part of the test had
questions that were read out orally by the evaluator and the students were asked to respond by writing the answer in the
paper. The individual oral test was a language reading test done with a fewer sub-sample of students on a one-on-one basis in
each class. Here the evaluator administered the item orally to each student who in turn responded orally. The evaluator
captured the oral responses given by student in the individual oral test in the form of a set of predefined answer codes.
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Distribution of Questions in Each Paper and the Duration:
Table 1.2

Class Papers Number of Questions Duration (mins.)
i |

Language Test 24 13 37 120

4
4 Maths Test 32 10 42 120
6 Language Test 35 8 43 120
6 Maths Test 47 0 47 120
8 Language Test 48 0 48 120
8 Maths Test 52 0 52 120
4 Language Oral Reading test Completely Oral 8 10 minutes per student

Competencies Tested: The student learning study sought to assess students’ understanding and ability to apply what they
had learnt. The questions were not based simply on the ability to recall information or use formulae or procedures, as most
school exams are, but also tried to check if the students have understood and internalised the concepts. Each question was
assigned a specific competency and each competency had a minimum of not less than 3* questions. The National Curriculum
Framework documents, the MLLs, the State textbooks, as well as Standard international frameworks of tests like the TIMSS
and PIRLS and El’s large scale benchmarking studies for the government schools were referred to while finalising the
competencies for each paper. Class 4 and Class 6 tests was built largely on the previous large scale municipal schools
benchmarking study of El covering 30 Urban towns across 5 states of India. The list of competencies tested in each paper is
listed in Appendix A. A description of these is outlined below:

I. Language: Language is important as a means of communication, learning, advanced expression and appreciation. It also
defines one’s identity and is a vehicle of culture. The test papers assessed 7 competencies in class 4, 8 competencies in class 6,
and 6 competencies in class 8. These focussed on vocabulary, appropriate usage, aspects of reading comprehension, spellings,
and basic aspects of writing such as reorganizing a jumbled sentence or sentences, writing a single to a few meaningful
sentences on a picture or a topic, punctuating a sentence, completing a cloze passage where words had to be filled,
completing a dialogue between a shopkeeper and a girl who goes there to buy pencils, and completing a miniature short story
by adding 2 sentences from the word clues given. The passages used were unseen and included short stories, descriptive text,
authentic material such as bottle labels, school notices for a competition, the table of contents of a novel, etc. In Class 4, a
short story with 4 reading comprehension items from the international ‘Progress in Reading Literacy Study (PIRLS)’ was
included. A slightly longer short story released by PIRLS for class 4 was included in the class 6 and 8 papers to check if higher
class students in India are able to do these.

I1. Mathematics: Maths should help develop the child’s resources to think and reason mathematically, to pursue assumptions
to their logical conclusion and to handle abstraction. The key areas in primary and middle school Maths - numbers and
operations, fractions, decimals, ratios, percentages, measurement and estimation, data interpretation, algebra, geometry and
problem solving were covered. A few items from the international ‘Trends in International Maths and Science Study (TIMSS)’
for class 4 and 8 were included in the papers to provide a relative understanding of the performance we find in our schools in
India.

Question Types: The questions in all papers included both multiple choice items and free response items. From an
objectivity, analysis and scoring point of view, multiple-choice questions offer many advantages. Our experience also shows
that urban students are generally familiar with multiple choice formats made popular in India through various game shows in
TV, etc. However, multiple choice items do not offer the scope to capture how the students respond independently when
asked to write a few sentences, complete a cloze passage or dialogue, or give a numerical response to a computation, etc.
Rural students especially at lower class levels also generally respond better to free response items due to familiarity with the
traditional format of questions used in the textbooks. Free response items were scored objectively using a well-defined
scoring rubric and well trained evaluators. The tests were competency-based in the sense that every question was linked to a
particular competency in the skill framework/test blueprint. Apart from the competency balance, the tests were also
designed to include ‘straightforward’ questions and ‘non-straightforward’ questions. A straightforward question is one which

4 The only exception was in Class 6 and 8 Language - in the skill “Expresses ideas coherently on a given topic by writing 4 sentences and completes description of an
incident/story using given word clues” which had only 2 questions each.
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has a ‘form’ as it appears in the textbook. A ‘non-straightforward’ question is not very different or challenging®, but provides
information on whether children are able to perform only textbook type problems or whether they are able to apply the
essential skills and competencies and use their understanding to write answers.

Types of Questions used in the Tests: The types of questions used in the tests are illustrated below:
A. Questions check for deeper understanding of concepts

Class 6 Language \

Which words below best describe the wolf?

A. greedy and clever
B. innocent and hungry
C. foolish and greedy
D. clever and hungry

Sample Question 1: This question checks whether students have understood the character described in the story and are able to evaluate the
kdiﬁerent descriptions to choose the one that fits the character.

Class 4 Maths Class 6 Maths \

Fill in the appropriate number in the box. In which of these numbers below does 3 have the greatest place
value?
3x[]=3+3+3+3 A. 136
B. 239
C. 301
D. 743
Sample Question 2: This question checks whether Sample Question 3: This question checks whether students have understood the
students have really understood the concept of concept of place-value. The options are constructed in a manner to capture what a
multiplication. The question tries to find out if student understands while reading such questions. For e.g. a student choosing option
children are able to find patterns between the D would seem not able to differentiate between the terms - greatest place value of a
k algorithm and its meaning. particular digit and the greatest number. /

B. Questions check for learning that is straightforward or text-bookish

It is sometimes argued that while students may not be learning with proper understanding, they can do extremely well on
question types they are familiar with. In order to check this, the test also contained some questions which can be best
described as ‘typical’, ‘text-bookish’ or ‘straightforward’. Here are two examples, one each from maths Class 4 and maths
Class 6.

Sample Question 4 and 5 below try to find how well are children able to perform on questions based on textbook. The
student response on these questions might give us the information if a child is able to perform the operations based on
the rules taught in class.

Class 4 Maths Class 6 Maths \

Write the answer. What is the perimeter of this shape?
®
39 ,\c} C.“\ (;})
- 6
—_— 20 cm
cm.
Sample Question 4: This question checks if students Sample Question 5: This question checks if student understand what perimeter is
are able to do subtraction of one digit number from and are able to calculate that from the given values.
K a 2 digit number without borrow. j

® For example, a question that asks what 4 tens and 3 ones is considered straightforward; whereas one that asks what is 5 ones and 4 tens — in which the order is
reversed and which tests whether the child has understood the meaning of ones and tens - is considered non-straightforward, though it cannot be considered

challenging.
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C. Questions check for application of concepts

The application-based questions are basically the ones in which a child is expected to apply different concepts to solve

problems based on what is taught in class.

Class 6 Maths

Look at this calendar.

March 2009

Sunday |1 8§15 22|29

Monday 2 9|16 |23 | 30
What day will 1%t April be? | Tuesday 8 /1017|243

Wednesday | 4 | 11 | 18 | 25

Thursday 5 (12|19 | 26

Friday 6 | 13|20 | 27

Saturday 7 142128

Class 6 \ET \

What do you have to do to each nhumber in Column
A to get the number next to it in Column B?

Column A || Column B
10 2
15 3
25 5
50 10

A. Add 8 to the number in Column A.

B. Subtract 8 from the number in Column A.
C. Multiply the number in Column A by 5.
D. Divide the number in Column A by 5.

Sample Question 6: In this question, the student needs to understand the
logic and design of a calendar. The calendar shown is for the month of
March, whereas the question is on the following month, requiring the
Qudent to extrapolate the information and apply it appropriately.

Sample Question 7: In this question, the student has to look for
relationship patterns between the numbers in column A and B. The
student needs to apply her understanding of whole number
operations in order to deduct the relationship. /

D. Questions check for reasoning ability

The following questions test the reasoning abilities along with basic understanding of other concepts also.

Class 6 Maths

Three boxes: 1, 2 and 3 are weighed as shown below.

e e SN

The heaviest box is
The lightest box is

Class 8 Language

~

Do you think the lion liked the hare? What happens
in the story that shows this?

Sample Question 8: The question tests if the child is able to
understand the concept of weights and then reason out based on the
\ information given.

Sample Question 9: In this question, the student has to reason and
support his argument with evidence from the story.

)

E. Passage questions

Most questions in the language papers are based on ‘unseen’ passages and authentic material seen in daily life such as tables,

labels, notices, etc.

Class 8 Language

What is the main message of this story?

A. Run away from trouble.

B. Check the facts before panicking.

C. Even lions that seem kind cannot be trusted.
D. Hares are fast animals.

Class 6 Language

~

The pickle should not be eaten after the month of

. (write the month and the year)

Sample Question 10: The question follows a passage about a Hare
who was scared of earthquakes and tests a student’s ability to gain
an overall understanding of the passage and determine its theme.

-

Sample Question 11: This question follows a passage displaying a label
from a pickle bottle. The label provides information on the ingredients of
the pickle, the cost, date of expiry, manufacturer details, etc. The student
has to infer that the pickle is not usable beyond the expiry date.

)
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F. Questions check for holistic language learning and basic writing ability
Cloze items are emerging as holistic test items to test language learning. The language papers used both restricted and open
cloze items. In addition to general reading and language skills, a cloze test requires the following abilities
e knowledge of vocabulary
e knowledge of collocation® and coIIigation7
e  attention to nearer and farther context
e flexibility as to word and context interchangeability
The test papers also asked students to write a few sentences on a given topic or picture.

 Class L Class 2@ A

Complete the passage using suitable words of your Write 3 sentences about this picture.
own.

Ganga makes and sells garlands. She buys the flowers
from the and she makes them into garlands. She
uses flowers of different . But she usually
makes garlands of small white flowers because they

the most. She sells to many people. She sells
all the garlands she makes for the day.

Sample Question 12: The question is a cloze item that checks for Sample Question 13: The question checks for student’s ability to write 3
student’s ability to complete the passage appropriately using words sentences that are meaningful and connected to the picture. The sentences
\ of her own. are also checked for grammatical correctness but not for spellings. /

G. International benchmarking questions

In order to be able to compare the students’ performance against international benchmarks of student learning, questions
were also taken from TIMSS and PIRLS studies. For instance, based on students’ performance on the sample question 4
below, it would be possible to compare the level of basic maths conceptual understanding of the Indian students under study
with internationally accepted standards.

L Clsse @ L Class4 @ R

One centimetre on the map represents 8 How does the story show you what the mice
kilometres on the land. About how far apart are thought was happening?
Town A and Town C on the land?

A. by telling you what Labon thought of the mice
B. by describing where the mice lived

C. by telling you what the mice said to one another
D. by describing what the mice were like

A. 4km
B. 16 km
C. 35km
D. 50 km
Sample Question 14: The question requires the student to estimate Sample Question 15: The question checks for student’s comprehension
visually the distance using the scale mentioned below in the map. and requires the student to explain based on the textual elements that
k indicate how the mice in the story were thinking. /

Finally, it should be mentioned that trick questions, as well as questions that sought to deliberately confuse or mislead students
were scrupulously avoided. To summarise, the questions aim to be relevant, to relate to the topics taught in school and to test
whether the student has truly understood the concept, or has only gained superficial knowledge.

& When words are used together regularly, rules are formed about their use not for grammatical reasons, but because of the association. 'Black and white' appear in
that order because of collocation; they are always in that order and to put them the other way around seems wrong. For the same reason we 'make a mistake' when
we 'do a test'. The reason for using these verbs with these is that we always do; this is collocation

" Colligation is a type of collocation, but where a lexical item is linked to a grammatical one. Surprising, amazing and astonishing are nearly synonymous. We can say it
is astonishing/surprising/ amazing, but we tend to say it is not surprising and not the others- surprising colligates with the negative
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1.6  Background Questionnaires

SLS study administered questionnaires to students and teachers in order to collect background information and measure
relationships and identify key factors associated with student learning. The data was collected on 76 variables that can be
broadly grouped into questions on school background, teacher background, teacher perception, head teacher background,
student background and student perception. The student questionnaire was administered in the classroom after the main
tests. The school, head teacher and teacher information were collected by the district coordinators through one-to-one
interviews in the school. The table in the page 49 gives the list of variables for which information was collected in the
questionnaires. The questionnaires are provided in Appendix U and V

1.7  Video Study

Following the assessment, student interviews were conducted in 36 classrooms across 3 states — Rajasthan, Gujarat and
Andhra Pradesh to understand why students answer certain questions in the ways they do. A total of 3 schools were
interviewed in each state in the districts of Tonk, Ahmedabad, Hyderabad and Mahabubnagar. In each state, | urban school
and 2 rural schools were sampled for the student interviews for each question. In each school, 6 questions were interviewed
and video recorded. The table below gives the details of the interviews carried out.

Table 1.3

Subject No of Questlons Number of Schools Per State | No of States | Medium of Instruction

Maths 3 Hindi, Gujarati, Telugu
8 Maths | 3 3 Hindi, Gujarati, Telugu
4 Language 3 3 Hindi, Gujarati, Telugu
8 Language 3 3 Hindi, Gujarati, Telugu

The questions for the interviews were selected on the basis of their performance in the tests, and where the student
responses clearly indicated presence of misconceptions. One question each in Maths 4 on measuring a pencil with a scale and
in Maths 8 on students understanding of place value of digits in a 3 digit number, were thus selected for the interviews. In
language, a passage was selected for reading in class 4 and similarly in class 8. The students were probed further with 2
questions —i) which checked if students are able to retrieve explicitly stated information and ii) which required the students to
make connections from ideas mentioned explicitly and implicitly in the passage. The interviews were carried out by trained El
education specialists who probed the students keeping in mind not to prompt or show approval or disapproval while exploring
the answers given by the students.

T

i 2 3 4 5 6 7 8 9 10
ool

The length of the line in the figure above is 4 cm.
How long is the pencil shown in the picture?
(Use the ruler shown in the picture.)

c.m.

ar—— —>

Lt
1 2 3 4 56 7 8 9 10

T

c.m.

A Class 4 student explaining how he understood the question.

cam.
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Chapter 2. OVERALL FINDINGS

2.1 Main Findings

1. In the lower classes, a fair amount of ‘rote-based’ or ‘procedural’ learning is evident in very basic numeracy
skills such as number sequencing, operations of whole numbers involving 1 or 2 digits; naming of numbers;
reading clock time, understanding currency, etc. Even in procedural learning, students are able to comparatively
handle questions that are very ‘straightforward’ and closer to what one would practise from a typical textbook
and not when they are slightly atypical. In higher classes, students are falling behind in all learning, even
procedural.

The term ‘rote-based’ learning is used here in a broad sense to indicate questions that are either typical, straight from the
textbook, or is a very familiar question type to the student in its form. Students who rote-learn may be able to handle these
questions but not when questions dig a bit more for understanding of the concepts.

Rote-based or Procedural questions can further be distinguished into ‘Straightforward’ and ‘Not-Straightforward’ questions.
‘Straightforward’ questions are those that are closer to what one would see in a typical textbook and hence the student is very
familiar with, while ‘Not-Straightforward’ questions are questions which have been tweaked slightly or have an atypical nature
to them.

The results from the different states show that in lower classes, the students are doing relatively well in very basic numeracy
skills such as number sequencing, operations of whole numbers involving lor 2 digits; naming of numbers; reading clock time,
understanding currency, etc if they are asked as straightforward procedural questions.

Class 4 Maths \

What time is this clock showing?

Sample Question 16: This is a straightforward
procedural question checking if students are able to read
clock time. 71.4% of students answered this correctly.

\——— /

While students are able to do rote-based questions that are straightforward, they falter when these questions are slightly
atypical. The use of zero in the questions below makes these questions unfamiliar and atypical compared to the usual multi-
digit subtraction or place value question they may practise in the classroom.

Class 4 Maths \

Sample Question 17: This is a ‘Not-Straightforward’
procedural question due to the presence of zero in the
minuend. 49.4% of students answered this question which

70 involves multi-digit subtraction with regrouping correctly.
- 43 The number of students getting this question correctly is
low considering these are class 4 students and subtraction
with regrouping is taught at class 2.

Write the answer.
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Class 6 Maths Sample Question 18: This is a ‘Not-Straightforward’

procedural question testing place value. 52.1% of students
at class 6 answered this question which involves
A 69=6+9 understanding the concept of place value. Place value is
taught from much lower classes, and the students also could

Which of the following is true?

B. 69=6+790 have used their understanding of addition to get this answer
C. 69=60+9 correct. The number of students getting this question correct
\ D. 69 =60+ 90 is low considering these are class 6 students. /

Similarly in language, students are decoding the print well to some extent, have basic vocabulary in place and are able to match
picture with simple sentences that describe what is in the picture, however, a large proportion of students are not able to use
simple interrogative words such as “What”, Where” etc appropriately if the question form is slightly atypical.

Class 4,6 Language N\

Kheer is to taste.

Sample Question 19: 77.4% of students answered this
A. bitter correctly in class 4, while 89.6% of class 6 could

B. sweet answer this correctly.

C. spicy
D. sour
\ J

)

Class 6 Language

Tick (¥) the picture that best matches the sentence.
A woman is going to the market with her children.

Sample Question 20: 61.7% of
students answered this correctly in
class 6.

\_

Class 6 Language A

Sample Question 21: Only 20.9% of students at class 6
answered this question correctly, which involves
understanding the usage of the interrogative that will
match the context given. The form in which the question
Question: ............... is the book? has been framed may be slightly atypical and the
Answer: It is on the table. number of students getting this question correct is low
considering that these are class 6 students.

- J

Fill the blank with an appropriate word.

As students are moving to higher classes, one finds that they are falling behind even in the procedural, straightforward
questions that are very familiar to them in a typical textbook. Students seem to have difficulty in almost all the topics such as
negative numbers, rational numbers, exponents, averages, ratio & proportion, area, perimeter, discount price, square

roots, measurement and algebra.

Class 8 Maths \

The ratio of boys to girls in a class is 2:3. If there are 12 girls, Sample Question 22: 16.0% of students
what is the number of boys’? answered this correctly in class 8.

The average mark of 3 children in a subject is 40. If 2 of those Sample Question 23: 15.4% of students
children got 41 marks, the 3rd child must have got answered this correctly in class 8.

Solve for x. Sample Question 24: 23.1% of students
K 3X = xX+6 answered this correctly in class 6. /
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2. Whatever little learning that is taking place is not ‘Learning with Understanding’ as students find it difficult to
answer questions that require a deeper understanding of the concepts.

What is ‘Learning with Understanding’? The answer when one ponders over this is not so obvious. Students can acquire
knowledge and recall reams of facts and demonstrate routine skills without understanding their basis or when to use them.
However, understanding seems to go beyond knowing something. Knowing and recalling draws largely on memory while
understanding seems to go deeper.

A student can be said to have learnt with understanding when she/he is able to apply what is learnt in a different situation in
real-life context; is able to solve real-life problems; is able to restate learning in own words; is able to integrate learning from
different sources/subjects as needed; and is able to answer questions phrased in a slightly different form.

Why is ‘Learning with Understanding’ important? In today’s world inventions, discoveries, way of carrying on day to day life,
gadgets people use, etc are changing at a tremendous pace each decade. Knowledge, as in information is available
instantaneously with the click of a button. In such a scenario, what is the use of possessing rote knowledge or routine skills
that one does not know where and when to actively use? The key differentiator man brings in is the higher order skills such as
critical thinking, creativity, learning to learn, etc. which can develop only when one learns with understanding.

The results of the ‘Student Learning Study’ show that whatever little learning that is taking place is clearly NOT one with
understanding. Students were finding it difficult to answer conceptual questions. For example, while 67.1% of students could
do a straightforward double digit versus single digit multiplication, only 30.4% of students could actually understand the
concept of multiplication as a repeated addition.

Write the answer.
43
x 2

~

Fill in the appropriate number in the box.

3x []=3+3+3+3

Sample Question 26: This is a conceptual question that checks
whether the student is able to link multiplication with repeated
addition of a number. 30.4% of students answered this
correctly.

Sample Question 25: This is a procedural question that checks
for the process of multiplication. 67.1% of students answered
this correctly.

\_ )

While students understand that half means ‘out of 2 parts’ and hence are able to divide by 2 to answer what is half of 10 kg,
students do not understand that in a fraction such as half, the two parts have to be equal.

Class 4 Maths

If a watermelon weighs 10 kg, how much

~

Which figure is %shaded? Tick (¥) the answer.

will half the watermelon weigh?
kg A
A B

C. D.

Sample Question 27: This is a procedural question that checks if
a student is able to recognise that a half is one out of two parts
kand hence divide by 2 774% of students answered this correctly.

Sample Question 28: This is a conceptual question that checks
whether the student recognises that option D is the fraction in which
both parts are equal. 41.1% of students answered this correctly.

In language, students could retrieve explicitly stated information if it is asked verbatim from the text they read. However, they
find it difficult to make straightforward inferences from explicit information, or interpret and integrate ideas and information
given in the passage/story.

Passages used to check comprehension were unseen passages that the students would not have had a chance to be familiar
with due to them being absent in the textbook. The passages were graded in terms of difficulty and included short stories,
short descriptive texts and authentic material such as understanding the information in a bottle label and a notice put up in
school. In class 4 and 6, 3 passages were used and in class 8, 4 passages were used. In all the classes, a PIRLS released passage
was included. In class 4, a passage was read out to the students to check comprehension.
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Knowledge versus Understanding

Knowing the facts and doing well on tests of knowledge do not mean that we understand. Bloom (1956) and his
collegues remind us to be specific about how undestanding differs from merely accurate knowledge when they
recount a famous John Dewey Story:

Almost everyone has had the experience of being unable to answer a question involving recall when the question is stated
in one form, and then having little difficulty ...when the question is stated in another form. This is well illustrated by John
Dewey’s story in which he asked a class, “What would you find if you dug a hole in the earth?” Getting no response, he
repeated the question; again he obtained nothing but silence. The teacher chided Dr.Dewey, “You're asking the wrong
question.” Turning to the class, she asked, “What is the state of the center of the earth?” The class replied in unison.
“igneous fusion”.

Dewey’s story also illustrates the rote recall nature of some knowledge learning. The emphasis on knowledge as
involving little more than remembering or recall distinguishes it from conceptions of knowledge that involve

understanding or insight, or that are phrased as “really know” or “true knowledge.”

Source: Wiggins .G, and McTighe. J, (1998), “Understanding by Design”, Page 39.

ANALYSIS OF STUDENT PERFORMANCE IN CLASS 6 QUESTION PAIRS TESTING
‘LEARNING WITH UNDERSTANDING’

Rote based /Procedural Questions % Understanding /Conceptual questions %
Correct Correct
Write the answer. 25 x 18 is more than 24 < 18. How
much more?
713
x 24 479% | A. | 21.3%
B. I8
C. 24
D. 25
What is the perimeter of this shape? A thin wire 20 centimetres long is
formed into a rectangle. If the width of
® this rectangle is 4 centimetres. What is
N «© >, its length?
47.9% 16.7%
20 cm A. 5 centimetres
B. 6 centimetres
cm. C. 12 centimetres
D. 16 centimetres
e G a7 (e 6 e The pickle should not pe eaten after the
69.3% | month of . (write the month and 26.7%
the year)
What made the whole earth shake?
Write two ways in which the lion tried
A.  anearthquake to make the hare feel better at the end
B.  anenormous fruit 51.4% | of the story. 13.6%
C. the fleeing hares
D. afalling tree
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At class 4 level, students performed slightly better overall in the passage that was read out compared to the one they had to
read for themselves. In the international passages, students performed much lower than the international average
performance.

In all the classes tested, while students were comfortable in retrieving stated information verbatim from a passage, they
showed difficulty in making straightforward inferences from stated information. They also could not interpret information
given and integrate ideas when information was not explicitly stated.

g Cisss 4 )

Passage Excerpt:
An old man who lived in the city had to put up with the nuisance of having boys play cricket in the streets
outside his house in the streetlights, at night.

One evening, when the boys were particularly noisy he could not sleep. So he went out to talk to them. He
explained that he was very happy whenever he could see or hear boys playing his favourite game, cricket. He
said he would give them 25 rupees each week to play in the street at night.

The boys were thrilled.

They were being paid to do something they enjoyed!

At the end of the first week ....he did so.

The second week .....away with only |5 rupees.

The third week ...... gave them only 10 rupees.

The .....fourth week .....would give them 5 rupees each week without fail.

.......... The boys then stormed away and never played on the street again.

How much money did he What did the old man really want from the boys?

promise to give the boys? A. He wanted them to play cricket on all the days of the week.
A. 25 rupees every week B. He wanted them to practice more and thus improve their game.
B. 15 rupees every week C. He wanted them to stop playing cricket near his house at night.

C. 10 rupees every week D. He wanted them to start earning while doing something they liked.

D. 5 rupees every week

Sample Question 29: 74.4% of students Sample Question 30: 45.7% could integrate the ideas from the information and
could retrieve the explicitly stated interpret the information that is not explicitly stated that the old mad really wanted the
information correctly boys to stop playing cricket

Students found filling given words to complete a letter easier than having to actively produce the words by understanding the
context in the cloze passage given.

Complete the passage using suitable words Complete the passage using suitable words of

from the given list. your own.
| come, take, grant , suffering, rest |

Ganga makes and sells garlands. She buys the

Madam, flowers from the and she makes them
Aslam _____ from fever, the doctor has advised into garlands. She uses flowers of different
meto _ . Please me leave for 2 days . But she usually makes garlands of
from today, the 17" of October. | will __ to small white flowers because they — the most.
school on 9™, She sells to many people. She sells all the
garlands she makes for the day.

Thank you.
Yours sincerely,
Sheela.

Sample Question 31: 71.0% of students could use the Sample Question 32: 38.8% could use appropriate words on

k words to complete the passage. their own to complete the passage. J
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RESTRICTED AND OPEN CLOZE* ITEMS

Sample A: Class 4 — Restricted Cloze Passage
(Overall % correct - 56.1%)

niﬁiﬁﬁmﬁﬁaﬁ#mwmnwnﬁwﬁu

Futeqm, srar,  wroe,  uEr, W

HETEAT,

TH T tvfm et d @ oy v A
e A ﬁi’rgﬁmﬁ HWEAT, 0 2 Taw & -;.—_r"- ) faer
9% e i oy o % &

L b It .

Wl ey

ln'?l:n

Complete the passage using suitable words from
the given list.

[present, have, rest, leave, not]

Madam,

As | have fever, the doctor has advised me to rest.
Please grant me leave for 2 days from today, the |7th
of October. | will be present in school on |9th.

Thank you.

Yours sincerely,

Sheela.

Sample B: Class 6 — Cloze Passage
(Overall % correct-38.8%)

B = fowit v afivr st s s &t i

i gt % g At o e foaw ow airae T # wfee A § s
e At &) o ek P e ST % e et &) A o
afirere wive gt & g A § W O e s T b T
s "t % T ) a7 i A R g g, A a3

Complete the passage using suitable words of
your own.

Ganga makes and sells garlands. She buys the flowers
from the market and she makes them into garlands.
She uses flowers of different Ganga for this. But she
usually makes garlands of small white flowers because
they are the most_sells. She sells___ to many people.
She sells all the garlands she makes for the day.

Sample C: Class 8 — Cloze Passage
(Overall % correct- 49.8%)

BBl = «fovt 5t st sfm it it g

fT T W T AT o et & wg g e & e A § i
T QI AT &) g T o wE U % A sEAre et ) A
ﬂaﬁmwﬁEWﬁﬁrmmgmﬁmmmﬂﬁ—alﬁ
——rer e v sy At §) g e R g g, e

Complete the passage using suitable words of
your own.

Ganga makes and sells garlands. She buys the flowers
from the garland and she makes them into garlands.
She uses flowers of different tree for this. But she
usually makes garlands of small white flowers because
they are the most_makes garland. She sells garland to
to many people. She sells all the garlands she makes for
the day.

Sample D: Class 6 - Cloze Passage

o iRt e e it T g

T ¥ g A o et §) Ay g oseT s ¥ e A § e
T E FATHT ) A T W ST e e wodt §) afer g
mmﬁﬂammgqum-w—m T
T EEr At At o e i R g 8, ¥ i

Complete the passage using suitable words of
your own.

Ganga makes and sells garlands. She buys the flowers
from the market and she makes them into garlands.
She uses flowers of different colours for this. But she
usually makes garlands of small white flowers because
they are the most beautiful. She sells them to many
people. She sells all the garlands she makes for the day.

Findings: Students do very well when they are asked to choose words from a list to fit into the context. At the same time,
they struggle when asked to write their own words even when the context is quite clear and the possibilities are limited. In
both class 6 & 8, the choice of words indicate that students are unable to come up with exact matches that are appropriate
to the context. The span or number of words that they can evaluate for context seems to be the crucial factor. In Sample C,
for instance, the student has associated the word garland with flowers and written that. The fact that you cannot buy flowers
from a garland is missed. The students who have done better seem to be able to evaluate the fitness of the word to a larger

set of words or context.

*A cloze test is an item consisting of a portion of text with certain words removed, where the participant is asked to replace the missing words. In what we

are calling the Restricted Cloze the deleted words are provided separately.
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3. Practical competencies such as measurement, problem solving, writing a few sentences that are meaningful
and grammatically correct are often among the most difficult questions.

Many competencies that are of practical importance in the real world, although in the curriculum are not acquired by the
students. These include understanding measurement, problem solving, writing a few correct sentences, etc.

Measurement of length is often reported in different El studies (Student Learning in Metros, 2006; Annual Status of Student
Learning in Bhutan, 2008) as something that students are finding difficult to acquire. This could be related to the way in which
measurement is taught in the Indian curriculum.

Students in the government schools in this study found the understanding of measurement units as well as carrying out
measurement of length, weight and volume difficult.

Class 4, 6, 8 ANIAES I

0.0

E 40.0
cm. |
1 2 3 4 56 7 8 9 10 &2 w004 Pt
T
§§ 200 | ’\'/
The length of the line in the figure above is 4 cm. ﬂ 10.0 |
How long is the pencil shown in the picture? (Use & - |

the ruler shown in the picture.) e e S
53 A55 d55

—$—5%cm —-EB—6cm

Class 4: 5 cm (23.0%), 6 cm (46.0%).
Class 6: 5 cm (22.1%), 6 cm (41.7%).
Class 8: 5 cm (34.7%), 6 cm (38.8%).

cm.

Sample Question 33: A large proportion of students gave the answer as 6 cms, which indicates that students are focussing on and reading

the value at the right end. Student interviews carried out in classrooms subsequently as a part of this study reveal that students tend to read

the value at the end point almost like reading temperature in a thermometer and do not focus on the starting point. Most students do not
Qonceptualise length as the distance to be read between two points.

While El studies in private schools (Student Learning in Metros, 2006; Video Misconception Series) have revealed that students
focus on starting and ending point but tend to read the points on the scale, rather than counting the distance between 2
points. In government schools students tend to read off the scale at the end point. The understanding of the process of
measurement of length may probably be confounded by the way in which measurement of other quantities are practised in
real life. For example, measurement of weight is read as indicated by a needle in a weighing scale, or how temperature is
measured by the reading to which the mercury has risen in a thermometer.

Class 4 Maths ¥" Class 6 Maths ¥ Class 8 Maths
How many millimetres are in A mango weighs ¥2 kg. How The number of 750 ml
a meter? many grams is that? bottles that can be filled
from 600 L of water is
rams
g A 8 B. 80
C. 800 D. 8000
Sample Question 34: 27.4% of students Sample Question 35: 42.1% of students Sample Question 36:
gave the correct answer as 1000 mm. gave the correct answer as 500, while % of students choosin
14.7% of students gave the answer as 100 17.9% did not attempt the question A B C D
mm, while 29.2% did not attempt this 195 | 234 | 291 | 144
question. This is a TIMSS question and The proportion of  students
internationally 49.0% of students answer choosing different options seems
this earrectly at class 4 level evenly distributed and indicates
that students are attempting a guess

k to answer this question. /
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Students are not able to tackle problem solving and demonstrate very low ability in such questions.

Class 4 ~ Maths Class 8 ~ Maths \

Rahul is older than Ramesh, and Ramesh is Two views of the same cube are shown here
older than Peter. Which statement must be @
true? Tick (v) the answer. hﬂ
) If the cube has different symbols on each face,
A. Rahulis older than Peter. what symbol will be there on the face opposite % ?
B. Rahul is younger than Peter.
C. Rahul is the same age as Peter. A+
D. We cannot tell who is oldest from the B
information )
c. %
D. Cannot be determined
Sample Question 37: 39.5% could answer this correctly Sample Question 38:
while internationally 63.0% of students could do so % of students choosing
A B C D
20.1 25.8 24.4 19.3
The proportion of students choosing different options seems
evenly distributed and indicates that students are attempting
k a guess to answer this question.

Writing seems to be the most difficult skill in language that is seen to be achieved only by the very high performers in the class.
Questions on writing ranged from checking skills as simple as spellings, reorganizing a jumbled sentence or sentences, writing a
single to a few meaningful sentences for a picture or a topic, completing a cloze passage, completing a dialogue between a
shopkeeper and a girl who goes there to buy pencils, and completing a miniature short story by adding 2 sentences from the
word clues given.

As explained in chapter 4, in detail, the scale anchoring process (which identifies what students at different ability levels know
and are able to do) points out that the key differentiating skill of students who are at the top of the class at 90th percentile and
at 75th percentile are those who are able to handle the questions that require writing as described above.

Class 4 i_anguage \

What could Kumar’s mother be telling him in the picture below? Sample Question 39: This is a

Write in a sentence question that only students in the 90"
) ' percentile of class 4 got correct.

Students in the 75™ percentile in class
6 and the 50" percentile in class 8
could get this correct.

\_

Class 6 Language

Complete the following conversation between Leela and the shopkeeper using your Sample Question 40: This

own words / sentences. is a question that only
students in the 90"

percentile of class 6 and
students in the 75"
percentile in class 8 got
correct.

J

Leela: Do you have pencils available in your shop?
Shopkeeper:

Leela: | want one pencil.
Shopkeeper:

Leela: How much does this pencil cost?
Shopkeeper:

Leela: Here, take 4 rupees.
Shopkeeper:

Leela: No, | do not want anything else.
Shopkeeper: Ok. Come whenever you need to buy pencils.
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Class 8 Language N\

Rearrange the words to construct a proper sentence. Sample Question 41: This
is a question that only

heavy rains / flooding / several / lashed / low-lying areas / the city / for 72 hours. students in  the 90"
percentile of class 8 got
correct. In class 6, even
90™ percentile students
could not do this question.

N )

4. Students are coping, as they are possibly learning from daily life experiences than through a formal education
in school.

Surprisingly while students could count fractional quantities given in real life situations, fewer could add two fractional
quantities in a straightforward addition problem. The straightforward computation of adding 2 mixed fractions can be obtained
only through formal education, while understanding 2" kg and 1" kg and adding the quantities in real life contexts can be got
by learning that need not happen in a school.

(TN A

Write the answer. Ravi bought 2% kg rice from one shop and
1Y kg rice from another shop and put it in his
I I bag. What is the total weight of rice he
25 + 15 P — bought?
Kg
Sample Question 42: 20.5% answered correctly the computation Sample Question 43: 34.6% answered correctly the
of mixed fractions. computation of mixed fractions by using the familiar contexts

given.

Similarly while students could identify the least priced shirt from among 2 digit and 3 digit values, they found ordering single
digit numbers difficult. This also shows that they are learning in real life contexts outside the school environment but not
necessarily connecting the same to the learning in the classroom.

Class 6 Maths Class 4 W \

In the list below, tick (¥v') the number that is Which of these shirts costs the least? Tick (v)
greater than 5 but less than 8. the answer.

[«] [ [s] [2]

Qample Question 44: 48.1% answered this question correctly Sample Question 45: 77.1% answered this question correctly /
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5. Kerala, Maharashtra, Orissa and Karnataka clearly show an overall better performance than the national
average. Jammu and Kashmir, Madhya Pradesh and Rajasthan were among the states that ranked among the
bottom three overall and also have more students not scoring in the tests, indicating that these students are
being left behind in these states.

Composite Performance Index of Indian States for all Classes and Subjects

Composite Performance Index
=1

States

Graph 2.1: Composite performance index of schools of different states

Based on the relative performance/rank of the states in different classes and subjects, an attempt has been made to
consolidate the performance of 17 states. The union territory of Chandigarh, although tested, has not been included in this
comparison. Delhi, though a state, is also not included in this comparison as only class 4 was tested here. A high correlation of
0.85 was observed in the performance across the classes and subjects tested in each state, which means if a state does well in
a class or subject then it more or less tends to do well in other classes and subjects too.

Extent of Zero Scorers Among the Indian States

Tamil Madu
Uttarakhand
Orissa
Andhra Pradosh
Chharttisgarh ]
|harkhand
Assam
Karnataka
Haryana :
Rajasthan I
Jarmmu and Kashmir
Madhya Pradesh

States

Graph 2.2: The total number of students scoring zero in the classes and subjects tested

Andhra Pradesh, Assam, Chhattisgarh and Jharkhand, although below the national average, have fewer students not scoring in
the test compared to better performing states such as Haryana and Karnataka, indicating that while the states’ efforts could be
addressing the lowest ability students, it does not provide adequate support for overall improvement in all students. While
Bihar performs closer to the national average, Gujarat is lower than the national average and also has more students not

@ © Educational Initiatives Pvt. Ltd.
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The performance of each state in the classes and subjects compared to the national average was further checked to identify
statistical significance using student’s t tests. It was felt that as the samples may show statistical significance due to their large
size. Hence, for a more robust interpretation, the relative magnitude /effect size of the observed differences were calculated
using Cohen’s d. In other words, Cohen’s d helps us determine if the differences observed were substantively meaningful.

Table 2.1

Substantive Meaning of the Observed Performance of the States for all Classes and Subjects

Language Class 4 Maths Class 4
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Statistically Significant and Large Effect Statistically Significant and Large Effect
Statistically Significant and Medium Effect Statistically Significant and Medium Effect
Statistically Significant and Small Effect Statistically Significant and Small Effect
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Kerala, Maharashtra, Orissa and Karnataka are clearly doing well in almost all classes and subjects tested. However,
Maharashtra has to focus on Language in class 8 and Karnataka has to do so in class 4.

Punjab starts to catch up from class 6 in language and needs attention in maths overall. Haryana starts to catch up in class 8 in
both language and maths but needs to focus on lower classes.

Although Uttarakhand is above the national average in most classes tested, the observed difference is practically not
substantive enough. Tamil Nadu does well in language in class 4, but starts performing lower than the national average in class
8. Similarly, Chhattisgarh is similar to national average in language in class 4, but is substantively lower than the national average
in all other classes and subjects.

Bihar and Jharkhand show a substantively low performance compared to national average in class 4 language and are below
national average in other classes and subjects. Gujarat is substantively low in maths in class 4 and 6.

Andhra Pradesh and Assam are below the national average in all classes and subjects with Andhra Pradesh substantively lower
from class 8 in language and class 6 in maths, while Assam is substantively lower in all classes except in class 8 language.
Rajasthan is substantively much lower in class 4 and 6 in language and maths, while Madhya Pradesh and Jammu Kashmir are
substantively low in all classes and subjects.

6. On common questions used from an extensive study for private schools in India catering to the elite and upper
middle class, students in government schools showed a much lower performance. The purpose of the comparison
was not to compare the 2 school systems but rather to identify what is the highest level of achievement that
students of that age group could potentially reach.

Class 8 Maths _ _ _ \
Which rational number does the pointer on
India - Public Schools vs Private Schools the number line show?
[ BO.D
E o
5 600 -
50.0
g§ 20 -2 -1 0
Eé 00
0.0 4
0.0 A - I 2
0.0 4
India Public India Private B. -0.4
B Maths 8 C 1.2
D. -0.8
Sample Question 46: 19.0% of students from Indian public schools answered this correctly while 73.5% answered correctly in Indian

private schools

A lot of opinion may exist on whether it is okay in the first place to do a comparison of the Public school students with the
private school students. It is well known that elite private schools in India cater to students who are better advantaged on a
number of input factors — socio-economic factors such as prevalence in urban areas, educated parents, aspiration levels and
school factors related to basic facilities and teacher factors related to accountability and ability.

When parents are possibly not first generation learners and are from an economically advantaged middle class, the importance
that could be accorded by the family to learning and the tendency of the parents to prime their wards towards better learning
is generally higher (Malcolm Gladwell, 2009). However, teachers have a higher impact on student learning as teachers in
private schools have lower teacher absence and higher levels of teaching activity and this produces higher test scores after
controlling for observable family and school characteristics (Karthik Muralidharan and Michael Kremer, 2006).

Overall, 4 questions in class 4, | in class 6 and 2 in class 4 were used from Educational Initiatives’ diagnostic test ASSET®. In
each of the common questions, the performance of students in public schools was much lower and did not exceed half the
performance exhibited by private school students. This indicates the presence of 2 disparate populations in public and private
schools and the extent to which we need to close the gap to make available quality learning to all children in India.

8 . . . ) ) . . ) .
ASSET is a diagnostic achievement test that is offered to private school students across India and internationally. 4 lakh students take ASSET year on year.
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Class 8 Maths \

The graph alongside shows the number of visits to a website Website visited during six months
during six months. Answer the question based on it. o
e
g o N
) e N
Which months recorded the minimum and maximum visits? g 3000 // L
2000
A. Minimum: March, Maximum: July 1000 1—
B. Minimum: March, Maximum: August R L P—,
C. Minimum: August, Maximum: July Manth 2006]
D. Minimum: April, Maximum: May
KSample Question 47: 48.1% answered this question correctly. j

7. The level of learning of Indian students in
government schools in class 4 and class 8
tested is much lower than the international
average as represented by studies like =
Trends in International Maths and Science
Study (TIMSS) and Progress in International
Reading and Literacy Study (PIRLS).

International Yersus Indian Public School Students

In order to obtain a comparative picture of how
our  students learn  vis-a-vis  students
internationally, a few questions were carefully
selected from the international tests and included
in the student learning study. The results show
that Indian students lag behind their international ), fritarvations] ety
counterparts in both language and maths.

Performance in Commen
Quastions

[
|
|
|
'l
l

Maths 4 Maths 8

Graph 2.3: The percentage of international and Indian public school students
scoring zero in the classes and subjects tested.

Class 4 ' Maths \

Sample Question 48:

Which of these has the same value as 342? Tick (v) the answer. Internationally 87.0%
of students answered

this correctly, while
A. 3000 + 400 +2 43.7% of students

B. 300+ 40+ 2 from Indian public

schools could get this
C. 30+4+2 correct

@. 3+4+2 /
Class 4 Language N\

Passage Excerpt: Why did Lakhan want to get rid of the mice?
When Lakhan discovered that he had mice in his
house, it did not bother him much at first. But the
mice multiplied. They began to bother him. They

A. He had always hated mice.
There were too many of them.

B.
kept on multiplying and finally there came a time g They laughed too loudly.

when even he could stand it no longer-. They ate all his cheese.

Question involves retrieving stated information in the text and making straight forward inferences from it.

Sample Question 49: Internationally, 79.0% of students answered this correctly, while 41.8% of students from Indian public schools could

ngt this correct. /

The same trend of performance lower than the international average is seen in all the Indian states that participated in the

study. This indicates that the prevalence of low learning levels compared to the international average remains consistent across
states in this category of schools. It is not that some states perform exceptionally low compared to others.
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Graph 2.4: The percentage of students answering the common questions from international tests correctly

8. A comparison of government schools in neighbouring Bhutan, relevant from the point of a school system facing
similar socio-economic, management and accountability factors reveals that the level of learning in the public
schools of India is slightly higher in language® at Class 4 level. This could possibly be due to the advantage of
learning in the mother tongue compared to all of Bhutan’s students who learn in English as the medium of
instruction from Class 1. However, any learning gains Indian students have due to learning in the mother tongue
seems to be lost as students move up to higher classes 6 and 8, with Bhutanese students doing better than their
Indian counterparts in both language and maths

This comparison facilitates us to look at other
educational systems from neighbouring countries
that are also beset by similar development/socio- oo
economic problems that may impact the learning
quality in government schools. The results show that
students in India do significantly better in language at
Class 4. Research in student learning indicates that
students come to classrooms equipped with a fairly
decent vocabulary in their home language and this
enables them to get a head start if the learning in
school is in the same language. Students in Indian
public schools have this advantage of learning in the
mother tongue compared to all of Bhutan’s students
where students learn in English as the medium of
instruction from Class |. As the students move up to higher classes, it does not seem to be important to have the mother
tongue as the medium of instruction as could be seen from the Annual Status of Student Learning study (ASSL 2008). SLS
reveals a similar pattern where at the Class 6 level Bhutanese students start doing significantly better in language although they
are learning in English which is not their mother tongue. In Maths 8, Indian students do not do as well as their Bhutanese
counterparts.

Class 6 Language \

Passage Excerpt: The lamb said that
The lamb said, “Please, please don’t eat me yet. My stomach is A. she had not eaten yet

Public Schools - India and Bhutan

Performance in Common
Questions
=]
=

Language 4 Language & Maths 8

® Bhutan B India

Graph 2.5: The performance in common questions

full of grass. If you wait a while, | will taste much better. B. her stomach was full of grass
The wolf sat down and waited. After a while, the lamb said, “If C. she was a fast dancer

you allow me to dance, the grass in my stomach will be digested D. the bell was very hard
faster.” Again the wolf agreed. While the lamb was dancing, she
said, “Please take the bell from around my neck. If you ring it as

hard as you can, | will be able to dance even faster.”

Sample Question 50: 76.4% of Bhutanese students answered this correctly, while 55.1% of students from Indian public schools could get

ths correct. j

° Language in Bhutan refers to testing in English proficiency and language in India refers to testing the regional language proficiency.
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2.2 Subject Wise Misconceptions and Common Errors

Misconceptions abound even in very basic concepts like the value of a digit in a number, the shapes of figures
such as a square and triangle, decimals, fractions and their representation, and much more...

Students develop a cognitive understanding of the world around them through interactions based on their daily experiences.
Teachers and schools help build this understanding. ‘Misconceptions’ are concepts that students acquire which are not in line
with or do not match the conventional expert view in that topic. These result in cognitive gaps in their understanding. Students
seem to fill these gaps by formulating their own notions, attributing meanings, and by drawing conclusions that might appear as
logical to them. The resulting misunderstandings or alternative concepts formulated by the students, if not challenged,
interfere with subsequent learning. As a consequence, students experience difficulty in understanding and internalising higher
concepts in that area. Generally, student misconceptions persist until students recognise that their understanding is flawed.

Identifying the exact nature of student misconceptions is difficult through regular classroom interactions. Any question in an
assessment test that attempts to identify the misconceptions of the students must force the students to actively use their
conceptual understanding. A detailed understanding of these misconceptions through large scale diagnostic assessments
provide the teacher with a starting point to explore these in the classroom and eventually help to build correct notions or
conceptual understanding.

Detailed analysis of the answers given by students in each question in both maths and language reveal that students’
understandings of the concepts are often faulty as they seem to harbour many mistaken notions. They also seem to commonly
make errors in answering some questions. For example, students harbour wrong notions such as:

e The length of an object is usually the unit on a scale where the measurement terminates. The starting point is not of
significance.

e The bigger the number, the higher the place value of all its digits too.

e The bigger number is the one with more digits and the decimal point is not of significance in deciding the same.

e The first day of each month starts on the same day.

e Atriangle is a figure with a vertex at the top.

e A square can be recognised as a square only in an upright orientation (with one side horizontal) and not when it is tilted.

and much more....

How to read the graph:

These are the item response curves for the question.

The X axis is the total score in the paper and the Y | y ‘m“

axis is the percentage of students.The graphs show an . H‘ #A 40
what percentage of students scoring different total 60 “,u‘\ * mE 11%
scores in each class, chose which answer options for a8 ot Wm“ c
the question. The legend box shows the total o

percentage of students who chose each option in the 20 "}:.'.‘m""‘ R ST D 28t
paper. In this graph, the percentage of students 4 BI :II.Z :II.E 2'0 2' 4 EIB_ 3'5"3';;:{; _4"4' ;28_'52
choosing option A increases as one moves from a

low total score to a high total score, while X

percentage of students choosing option D increases
upto a certain total score and then starts reducing.
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2.2.1 Math Misconception and Common errors

Question

42

r|I'II]I'IHI'II'ITIT1I L II'I‘IFI|HT|TF|I M IHTI'I'ITI'I[
2 345 7 8 9 10

The length of the I|ne in the flgure above is 4 cm.
How long is the pencil shown in the picture? (Use
the ruler shown in the picture.)

«er— >

o o
E= = =

|4

=

A 23%
mE d6i
L 3%

o [N
atpbatttt

4 & 12 16 20 24 25 32 36 40 44 45 52

X

A:5cm,B:6cm, C: 4 cm

46.0% of students think that the length of an object is usually the number on the scale corresponding to the end point of the
object irrespective of starting point of the object on the scale.

23

Which figure is ¥2 shaded? Tick (v) the answer.

al

C. D.

A o14E
mE 163
L 7

0 41

i B B s S p e —T 1
4 & 12 16 20 24 25 32 36 40 44 45 52

represented as '/ .

Students choosing option A (around 14%) do not understand that the figure should be equally divided into two parts then
only can it be /4 shaded. Students choosing option B (around 16%) do not understand that one out of two parts is /2 . They
seem to interpret the figure in option B as | part shaded and 2 parts not shaded and hence think that the shaded part can be

Which of these has the same value as 342? Tick (v')
the answer?

80} A 6%
4 26 A. 3000 + 400 + 2 so‘ "-__." :S zzz
B. 300 + 40 + 2 - e o 2t
C. 30+4+2 L T st
3 D. 3 + 4 + 2 4 7 12 16 20 24 23 32 36 40 44 48 52
Which of the following is true?
A 69=6+9 30} mm‘“‘“w +A 13
6 | 20 |B. 69=6+9% | o P
C. 69=60+9 Z°Mw o 52
D. 69 =60+ 90 4 8 1216 20 24 25 32 36 40 44 48 32 X

beads in a string.

23.8% of Class 4 students think that 342 = 3 + 4 + 2, while 13.7% of Class 6 students think that 69 = 6 + 9, indicating the
lack of understanding of place value of digits in a number. They seem to think of a number as digits joined together rather like

Which figure is divided into four EQUAL parts?
Tick (v') the answer.

&0 | 4R 5E
&0 | mE 7
1A BE |
20 D 48%
4 & 12 16 20 24 2§ 32 36 940 dd 48 92
A B C. D.
Only about 48.4% of the students could identify the shape divided into 4 equal parts among the given shapes. 18.3% of

students chose option C indicating that they are looking at equidistant lines and interpreting these as equal parts.

20

Which of these is a triangle? Tick (v') the answer.

Q2% A

A

y

oo

0
0
40

| i

+A 5%
mE oY
40 458

0 27

4 8 12 16 20 24 28 32 36 40 44 4B 52

X

a 4 sided figure.

Nearly |/4th of the class tested do not understand that a triangle is a figure with 3 straight sides. These students are probably
familiar only with an equilateral traingle in an upright orientation and hence get confused with option D, not realising that it is
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All of the pupils in a class cut out paper shapes.

The teacher picked one out and said, "This is a y o

triangle.” Which of these statements MUST be aoI w,..w““ * +A 452

correct? | ! G 102
6 6 45 a0 st C 13

A. The shape has three sides. | ot

. 20| pemtietg i D7
B. The shape has a right angle. R R T
C. The Shape has equal Sides. 4 8§ 12 16 20 24 25 32 36 40 44 45 52

D. The shape has equal angles.

A little less than '/ (48.2%) of the class 6 students answered correctly and demonstrate the understanding that a triangle is a
shape having 3 sides. 10.7% and 13.1% of students respectively think that all the triangles need to have a right angle and all
triangle have equal sides.

The area of which of these is different from the
other three?

y 80 I A 112
n 60 | mE 367
-
- 40 ‘wnte C zg
7| 6 | 33 - | - 0
L1 1] |t -'--"”“‘“‘““““‘”Muwu:-w

T 4 & 1216 20 24 28 32 36 40 44 48 B2 X
1]
A. B. C. D.

—

Only 28.8% chose the correct option C. About 36.1% of class 6 students chose option B probably because it has a different
shape than the rest, showing that they do not have an understanding of the concept of area.

In which of these numbers below does 3 have the
greatest place value? y 80| YT
8 6 g A. 136 60| =B 6l
40 C 354
B. 239 2] 0 372
g 734(')3| d 8 12 16 20 24 25 32 36 40 44 :8_5|2 X

About 35.8% of the students think that greater the number, the greater is the place value of all its digits. Some students may
also have chosen option C because in the number 301, 3 is the greatest digit.

Which tree is tallest? "
A. Height of tree (1) : 7 metres y SOI ww“““‘ a0t
B. Height of tree (2) : 4.2 metres 60| W mE 102
9 6 32 . 40 w“ C oS0
C. Height of tree (3) : 3.25 metres 20! e o
- . ﬂ-%n——--...,,,,,r“
D. Height of tree (4) : 2 metres T m i kb e, X

About 40.4% of the students understand the ordering of positive decimal numbers up to 2 decimal places. About 30.8% of
students think that 3.25 is greater than 7 and have answered C. They may be having the wrong notion that more the number
of digits after a decimal point, larger is the number. It is quite possible that they may have ignored the decimal point and
applied the ordering of whole numbers to answer wrongly as C.

Which shape is this?
Y| | ot
* A 407
8o | o’o“
10 6 25 A. asquare | - mE 11
. Y ol [ 74
B. atriangle “ ot
. 20 g s . o 28y
C. a Clrcle L — ,- ,-'_TI':',"-",‘—'",“;',‘_"_',;::}1—| X
D a Cube 4 8§ 12 16 20 24 28 32 36 40 44 43 52

About 40.9% of the students could identify the shape correctly as square. About 28% of students think that a tilted square is
a cube.

Look at this calendar.

March 2009 apphpertets
Y| | st

Sunday 1 8|15 |22 | 29 80| M‘“ #A 508
Monday | 2 | 9| 16 | 23 | 30 50 Wt mE 163

I 6 27 Tuesday | 3 | 10 | 17 | 24 | 31 40| “‘v

Wh will 1%t April 7 | Wednesday | 4 | 11| 18 | 25 | 4
at day P be Thursday 5 1219 | 26 20

Frid 6 | 13 | 20 | 27 S e e e e e o I R e L |
s:mar‘;ay 7 198 | 21 | 28 | 4 8 12 16 20 24 25 32 36 40 44 48 52

A: Wednesday, B: Sunday

Only 50.5% of the students could correctly reason out that if 3 st March falls on Tuesday, Ist of April would be Wednesday.
About 15.2% of students wrote Sunday, they either do not understand that the calender is for March or they think that all
months start on a Sunday.
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5+44x3+2 N
=5+12+2 y SOI “‘“‘ +h 147
— o L 3
S - w0
12| 8 g |=1! o Chd

—'.__

Whatis20-8 =4+ 7? 48i21'sz'02'42'sa'23'srio444aszx
A: 25 B:10

Only about 14.7% could apply BODMAS/PEDMAS rule correctly though it was illustrated in the question by an example.
13.7% of students chose 10 as the answer, indicating that while they may know whole number operations, they do not know
the order in which they have to do them in a situation like this.

Which rational humber does the pointer on the
number line show?
y I +A 0¥
| sttty e 7
13| 8 | 18 -2 - 0 0| gt G, i
l’*:"‘""‘"‘ 0O 19%
A. —|2 4 8 12 1620242832 3640 d4d 45 52X
B. -04
C. 1.2
D. -0.8

Only about 19.0% of the students chose the correct option D (-0.8). About 40.8% of the students chose -1.2. This suggests
that they either do not understand the direction in which the negative numbers increase in a number line, or may not
understand that for negative numbers, the number with a smaller value is a bigger number and hence -1 should be to the

right of -1.2.

Which of the following gives the largest quotient? -
4, 4
A. 478 + 5 y 8°| e e
14 8 6 B. 478 + 9 | o mE 5
C. 478 = 7 4 | “‘.‘ C7E
20 I --"\M’,‘“. D 38%
D. 478 + 12 e Sl RS X
4 8 12 16 20 24 28 32 36 40 44 43 52

About 38.6% of the students have the wrong notion that the larger the divisor, the larger the quotient when a number is
divided. Only about 35.4% of the students chose the correct option A.

Which of these expressions is equivalent to y*?
A y+y+y y3°| -.-""'-.-._ﬁ 162
B Xy X 60 mE 43}
5| 8 | 36 yxyxy ol - c 150
C. 3y | W
D y2 + y » I»‘:SI“ : “m‘.“m“‘u\.«.\_n ............ 0wt
4 8 12 16 20 24 28 32 36 40 44 48 52

About 43.5% of the s
students think that y*

is equal to 3 times y (y* =3y).

tudents could understand the exponent notation and choose the correct option B. About 19.6% of the

the angle marked ' ?' y
) | +A GE
16 8 21 A. 30° sol -s z:;
B. 80° 80°\ ol D et
C. 70° 30° q lﬁmhw X
D. Iloo 4 5 12 16 20 24 25 32 36 40 44 48 52

In the following figure, what will be the measure of

About 27.3% of the students chose the wrong option C. They have incorrectly applied the angle sum property which states
that the sum of the three interior angles of a triangle is always 180 degrees, in which they have ignored that the angle whose
degree is asked is not an interior angle of a triangle. About 49.8% of the students seem to have understood the exterior
angle property and chosen the correct answer D.
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2.2.2 Language Common Errors and Limitations

S.No. | Class | Q.No. | Question

Read the sentences below and tick (¥v') the
answer to the question.

Radha: Every day | get up at 5 o’clock in thg y

morning' g0 I +A 41¥

Priya: | am still having dreams at that time. | s mE s
[ 4 9 [|Neela: Oh! By that time I finish my prayers! :z| o “ Eiiz

PV N

Who gets up first? I 4 8 12 16 20 24 28 EZ":?E 40 44 48 52 X

A. Radha

B. Priya

C. Neela

D. They all get up at the same time.
41.5% of students chose Radha as the person getting up first. This could be because Radha explicitly mentions the time she
wakes up. They could also be judging that 5 o’ clock in the morning is quite early based on their every day experience and
hence fail to take cognisance of the information subsequently provided by Neela that she finishes her prayers by that time.
This could also mean that the students are failing to connect ideas that are implicit, for example, if Neela has to finish her
prayers by 5 o’ clock in the morning, then she has to wake up much earlier than that.

Question: tore this paper?

Answer: Srikant tore it. 30| +8 102

A. How y sol b 167
2 4 6 |5 Why 40| epT

C. Who 20 | R e 0

D. How many 4 8 1216 20 24 28 32 36 40 44 48 52 X

About 40.1% of students could match the correct interrogative word that will elicit the answer provided in the dialogue. In
vernacular form, the word “why” may also fit in as a standalone question sentence as in “Why was this paper torn?” However,
such a ‘why’ question will not obviously elicit the response that has been provided. Students choosing the wrong options are
not connecting the ideas from the information while they read.

Passage excerpt:

..... But the babies cannot dig their way out of the sand
above them. They peep out and make some sound while

hatching out of their shells. At that time, the mother, -

who has been guarding them hears them. She then digs | Y 30| .“” 402

them free. & I o mE 13
3 4 13 . . ) 40 | . ”‘u‘” a9y

Why does the mother crocodile dig her babies out of | |z | n'““""’ﬂ"-""-m. D4z

the sand? EEE YT YL

A. The babies cannot come out by themselves.
B. She is playing a game with them.

C. She is saving them from enemies.

D. The babies start fighting with each other.

In the passage, the reason as to why the mother crocodile dig the babies out of the sand precedes the action of the mother
crocodile digging them out. There is also an intervening sentence between the sentences giving the reason and the actual
action. This could also have made it difficult for the students to connect the two pieces of information. However, about 40%
of the students have managed to do this.

Passage excerpt:

... Read the information in this wrapper (label) of Star
Pickles and answer questions

... Please keep in a cool and dry place... Y e I - e

. . - 5
4 6 28 | Which of these would be a suitable place to keep| " | - o
the pickle bottle? 2| Lty T

A. Outside in the open courtyard A e X
. 4 5 12 16 20 24 25 32 36 40 44 48 52

B. In the storeroom in the corner

C. Next to the stove in the kitchen

D. In a shelf in the bathroom.

The passage states that a cool, dry storage place is required. Nearly 3/4™ of the students tested have chosen evenly among all

options other than option 4. This indicates that they are guessing and the only option they have been able to rule out is on the

basis that a food item would not be stored in a bathroom.
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23

Passage excerpt:
.. A wolf attacked the lamb. The lamb said, “..... don’t

eat me yet. ..... If you wait a while, | will taste much
better.”
...The wolf ... waited. ...., the lamb said, “If you allow

’

me to dance, ...”.....wolf agreed. While the lamb was
dancing, she said, “... take the bell ... ring it as hard
The wolf ....rang it as hard ..... The shepherd heard the
bell ringing .... sent his dogs ...... saved the lamb’s life.

Which words below best describe the wolf?
A. greedy and clever

B. innocent and hungry

C. foolish and greedy

D. clever and hungry

A 17
mE 143
C 34%
O 14%

About 34.3% of students are able to read a story and analyse the behaviour of one of the main characters portrayed in it and
evaluate it as ‘foolish and greedy’ based on the unfolding of events described.
and are not able to differentiate the actions of a clever person vis-a-vis a foolish person. About 30% of students are influenced
by the fact that the wolf wants to eat the lamb and hence identify the option with the description ‘hungry’ in it.

17.5% of students chose ‘greedy and clever’

21

The lamb asked the wolf to wait because she

A. wanted to taste better for the wolf
B. wanted to dance for the wolf

C. wanted the wolf to get hungry

D. wanted time to plan her escape

y

a0 I +A Z4%
50 | mE 113
40 bt Coaf
2 _L;’" P M"""-r-:::,:‘:“u DXS?z

63.0% of students chose the options A, B and C. This suggests that they are going by what the lamb stated to the wolf and are
not able to analyse the situation to get to the real intention behind the lamb’s action. These students thus have read the story
superficially and do not comprehend enough to come to right conclusions.

23

Passage Excerpt:

An old man who lived in the city had to put up with the
nuisance of having boys play cricket in the streets
outside his house in the streetlights, at night.

One evening, when the boys were particularly noisy he
could not sleep. So he went out to talk to them. He
explained that he was very happy whenever he could
see or hear boys playing his favourite game, cricket. He
said he would give them 25 rupees each week to play in
the street at night.

The boys were thrilled.

They were being paid to do something they enjoyed!

At the end of the first week ....he did so.

The second week .....away with only |5 rupees.

The third week ...... gave them only 10 rupees.

The .....fourth week .....would give them 5 rupees each
week without fail.

.......... The boys then stormed away and never played
on the street again.

What did the old man really want from the boys?

A. He wanted them to play cricket on all the days of the
week.

B. He wanted them to practise more and thus improve
their game.

C. He wanted them to stop playing cricket near his house
at night.

D. He wanted them to start earning while doing something
they liked.

a8 241

mE 173

™ © 4t

~M Maay,, D 102
T

T T T T T T T T =Er—
4 8 12 16 20 24 28 32 36 40 44 48 52

About 45.7% of students could look past the stated facts to understand the real intention behind the old man’s action. The
remaining students are not able to use the information provided to analyse the character’s actions and arrive at the right

conclusion.
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Passage Excerpt:
The world's highest mountains are the 14 mountains in
Central Asia that rise higher than 8,000 meters above Yle I
sea level. The highest of them all is Mt. Everest which |
reaches 8,848 metres. The mountain, which is a part of 5 1 “.;;'.m::q...w___. Dzl
the great Himalayan range is located on the Tibet and S 12 ts 3o M 2‘;“;2 3:5 40*4‘;‘;‘8—'52 X
8 8 25 Nepal border.

A 128
mE 174
C 32%

Mount Everest is famous because

A. it is a very beautiful mountain

B. itis in the great Himalayan range

C. itis the highest mountain above sea level
D. itis on the Tibet and Nepal border

Students find it difficult to answer questions that require understanding something that is implicit in the passage. E.g. the word
“famous” is not used with respect to Mt. Everest. But its important features are mentioned. Students have to choose which of
these features makes it famous. Additionally, the fact that Mt. Everest is the “highest mountain above sea level” is not stated
verbatim in the passage.

Less than a third of the students (32.3%) have been able to answer this question. The most common wrong answer shows
another tendency of the students — they choose facts stated verbatim in the passage (D) even when they do not answer the
question asked.

Given below are 4 sentences. Choose the right

sequence in which these sentences have to be

arranged to read meaningfully. y SOI A 142

1. One day, he was immersed in deep meditation :Zl '3 Zﬁz
and was unaware of his surroundings. 20 Mﬂ‘;‘gg‘m ,  Loe

2. They hurriedly stole the belongings in the 3 8 lods 202425 26 do e dn g X

hermitage and started running.

? 8 14 3. At this time, some robbers reached there.
4. Sage Mandavya was a great sage who lived
many years ago.
A 1-2-3-4
B. 1-4-3-2
C.4-1-3-2
D.4-3-1-2

This question asks the students to order a set of sentences describing a very short story. All sentences have clear cues that

” » <

provide guidance to their position in the story sequence. These cues refer to time such as “one day”, “at this time”, “many
years ago” and some are pronouns like “he” and “they”. Only 38.1% use these to get the sequence correct

2.3 Learning across Classes

A few questions were used commonly across classes to check if there are learning gains across classes on the same topics. It
seems logical and rather obvious that performance would improve as one moves to higher classes on the same topic and reach
the peak and then level off. However, does the data also show that? Is the increase substantial and reaching the peak as
expected? Are there topics in which students do not do well in higher classes as well?

Table 2.2

Number of Common Questions Across Classes
anguage 4 | Language 6 | Language 8
6 6 12 12

15 15 I I
3 3
4 4 4 3 3 3

The number of questions that were common among the papers in the study is given above. Analysis of these common
questions across classes tries to find the answers to the questions stated above.
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I. Student performance clearly increases in the common questions as students move from class 4 to 6 to 8 across
language and maths. However, as can be seen from the graph below, the extent of improvement is often slightly

incremental and not a large jump as one would expect.

Performance in Commeon Questions Across Classes
80.0
70.0
60.0
g 500 - =
3 400 - —
2 300 -~ —
20.0 - —
10.0 - —
0.0 -
Language Language Language Maths Maths Maths Maths
4,6 6,8 4,6,8 4,6 6,8 4.8 4,6,8
» Class 4 51.2 51.2 46.0 48.0 36.1
B Class 6 &4.0 43.0 53.5 553 36.6 41.7
Class 8 56.9 56.9 46.6 70.6 52.6
Graph 2.6: Student across class 4,6 and 8 answering common questions correctly
Class 6,8 4 Language
. . 100
Complete the passage using suitable words of your y
own. o
60
Ganga makes and sells garlands. She buys the flowers 40 W ——A
from the and she makes them into garlands. She 20
uses flowers of different But she usually 0 ‘
makes garlands of small white flowers because they 4 & 8
the most. She sells to many
X

people. She sells all the garlands she makes for the day.

A: Full Credit(code 01) + Partial Credit (codes |1 +21+31)
Code Description
01 - All four words written correctly
First blank — market/bazaar/ Other correct variation.
Second blank — kinds/types/colours/ Other correct
variation.
Third blank — sell/ Other correct variation.
Fourth blank —garlands/ Other correct variation.
11 - Three words written correctly in correct place
21 - Two words written correctly in correct place
31 - One word written correctly in correct place

Sample Question 51: This is a cloze test in which students have to complete the passage by using words appropriate to the context.

\x —classes tested; y — percentage of students who answered correctly.

J

It is also seen that the nature of increase is different for different types of questions. For example in sample question 51, which
is a cloze item that the student is expected to fill using appropriate words from his own vocabulary, there is a surprising jump
with scores almost doubling between class 6 and 8. Similarly, in sample question 52, there is a fair amount of increase in scores
between classes 4 to 8. However, questions where large increases in scores are observed are few, and with most of the

common questions the increase in slightly incremental with not much change in scores between classes 4, 6 and 8
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Class 4,6,8

Write the appropriate number in the empty box. y

19 + =32

A 13(Correct Answer)

Sample Question 52: This question checks the concept of addition where the sum of 2 numbers is equal to a third number. However to get the question
correct, the student needs to subtract from the sum, the number that is known, to arrive at the unknown number.

\x —classes tested; y — percentage of students who answered correctly. /

Il. Concepts which should be learnt in lower classes are being understood much later, and even then most of the
students are still not acquiring these lower class competencies.

One would expect a class 3 concept to be understood by many students in class 4 and, progressively, for all students to get it
right by class 6. If this is the case, there should be a sharp increase in scores between class 4 and 6 while between class 6 and 8
there should not be any marked increase in scores. However, in practise this does not happen.

For example, in the sample question 53 below, the increase from class 4 to class 6 and then class 6 to class 8 is comparable
and in sample question 54 which is a class 3 concept asked in class 6 and 8, the increase from class 6 to class 8 is only slightly
incremental. These suggest that the performance in the lowest class in which the question is asked is low and not many more
students acquire these in higher classes. Even in class 8, the number of students acquiring lower class competencies is low,
with most students not acquiring these. For example, in sample question 53, 55.2% of students getting it correct still shows
low performance for class 8.

™

Fill in a suitable word to complete the sentence. y

Usually, | remember to bring my lunch box to school.

Whenever | to bring my lunch box | have to go hungry. 20 —t—A
10
0 : .
4 & 8
X

A. Forget (Correct Answer)

Sample Question 53: This question checks for usage of opposite words appropriate to a context.

Kx —classes tested; y — percentage of students who answered correctly. /

[1l. Many misconceptions that students have in lower classes still continue in higher classes and in some cases even
become stronger.

Often, logically one would expect that misconceptions are cleared when students learn advanced concepts in the same topics
as they progress to higher classes. However, the results suggest that most students who hold a certain type of misconception
continue to hold the same or a variant of it as they move to higher classes.

When we analyse the percentage of students choosing the most common wrong answer (which indicates a strong
misconception among students), one finds that this percentage is fairly consistent as students move to higher classes. For
example, in sample question 55 below, the percentage of students choosing B remains around 16% in all the 3 classes tested.
This shows that the number of students who interpret the figure in option B as | part shaded and 2 parts not shaded and
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hence think that the shaded part can be represented as !/ probably continue to hold the same misconception as they move to
higher classes.

Class 4,6,8 g8
Maths y[ N\
Which figure is ¥2 shaded? 50 —
40 ﬁ ——
0 —=— B
20 = c
10 2 =D
A B. C. D.
o
4 & 8
X
Sample Question 54: This is a question that checks for the concept of %2. To get this correct, student needs to understand equality of parts in a given
shape.

kx —classes tested; y — percentage of students who answered correctly. /

Similarly, in sample question 55, about 36-38% of students chose option B in classes 6 and 8, probably because it has a
different shape than the rest and hence its area is different from the other three. In sample question 56, the number of
students who recognise a tilted square as a cube actually increases from class 6 to 8. This is probably because they may not be
identifying a square based on its properties and hence, are not able to identify one in a different orientation. They also could
be working more with 3D shapes such as cubes in higher classes and hence may be confusing a tilted square with a 2D
representation of one face of a cube.

R
The area of which of these is different from the other y z
three?
VW Fp—— - A
] 0 - =8
— 20 E
11 10 — — =D
| o H—K. .
L] 6 8
A B. C. D. X

Sample Question 55: This is a question that tests understanding of the concept of area.

Kx —classes tested; y — percentage of students who answered correctly.

N

Class 6,8 Maths

J

Which shape is this? y |
50

N T - B

0 C
A. asquare 10 4- e - D
B. atriangle 0 .
C. acircle 6 8
D. acube X
Sample Question 56: This is a question that involves recognition of basic shapes.
Kx —classes tested; y — percentage of students who answered correctly. /
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Analysis of the item response curves of questions reveal that specific patterns of learning exist with groups of students holding
on to certain misconceptions at different age levels and ability levels. These can also be seen from the fact that the number of
students choosing different options is fairly consistent and are mostly found to vary by 3-4% in different classes.

Class 4 Class 6 Class 8
a0 | +A 14 a0 | A 13% a0 | A 13%
50 | mE 16% 50 | mE 167 60 | mE 16%
40| C 7 40| C 4% 40| C 62
20 | et D 41% 20 | |
o T, |

D 493 20 m WWM D 50%
Wﬂm”n It e T

— T T T T T T T T T T - et N S B B B =
4 8§ 12 16 20 24 25 32 36 40 44 45 52 4 & 12 16 20 24 25 32 36 40 44 48 52 4 8§ 12 16 20 24 25 32 35 40 44 45 52

Graph 2.7: The Item response curves for sample question 54

Graph shown above: These are the item response curves for the sample question 54 that checks for the understanding of the
concept of ‘half. The graphs show the percentage of students choosing different answer options and their total scores in the
paper. The X axis is the total score in the paper and the Y axis is the percentage of students. The legend shows the total
percentage of students who chose each option.

2.4 Free Response Items that required Writing

Question items that required the students to respond in writing were often found to be the most difficult items in the language
papers. Further, the scale anchoring analysis which identifies what students at different ability levels know and are able to do
identified that the key differentiating skill of students who are high performers in a class are those who are able to handle the
questions that require writing.

Based on this, and in order to find out the actual errors and limitations the students face while responding to writing items, a
qualitative analysis of answer papers was carried out in Hindi and a team of language experts went through these responses.
30 answer papers for analysis were chosen randomly from each of the 4 districts of 3 Hindi speaking states for classes 4, 6 and
8. A total of 90 answer scripts were analysed in this manner.

2.4.1 Types of questions that required writing

Questions on writing ranged from checking for correct spellings, reorganizing a jumbled sentence or sentences, writing a
single to a few meaningful sentences for a picture or a topic, punctuating a sentence, completing a cloze passage where words
had to be filled in, completing a dialogue between a shopkeeper and a girl who goes there to buy pencils, and completing a
miniature short story by adding 2 sentences from the word clues given.

2.4.2 Key Insights

I. Students are learning language less as a means of natural communication that is used in real life and probably more
as a subject. Their writing does not express thoughts beyond the most basic, tried and tested formulaic sentences they
probably trained for while in their lower classes.

In the writing tasks, in general, students display a tendency to stick to responses that they have been trained or conditioned to
give. When formulating answers, they tend to repeat part of the question stem and not use sentences which are more natural.
This comes out even more clearly when we look at responses that required completing a dialogue where half the conversation
is already provided. Some of the students have answered using response appropriate to the written form rather than using
responses appropriate to a conversation. For example, for the question, “What is the price of this pencil?” the response is,
“The price of this pencil is Rs. 4.” Rather than only “Rs. 4”, as is natural in spoken language.
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Class 6, 8 4 Language
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Leela: kya aapkii dukaan par pencillen
millengii? (Do you have pencils available in
your shop?)

Shopkeeper: jii haan merii dukaan par
pencillen millthii hai. (Yes, ma’am. | have
pencils in my shop)

Leela: mujhe ek pencil chahiye. (I want one
pencil.)

Shopkeeper: dukaandaar ne ek pencil dii
(The shopkeeper gave her a pencil)

Leela: is pencil kaa muulya kitnaa hai?
(How much does this pencil cost?)

Shopkeeper: is pencil kaa muulya chaar

o I
THAAE G o T 500 of |

rupya hai. (This pencil costs four rupees.)

K Sample E: This question asks for the completion of a dialogue between a girl who wants to buy pencils and the shopkeeper.

J

This is also evident in questions which provide adequate scope to students to express their thoughts, for instance, when
writing on familiar topics like “Myself” or “My Favourite Game”. Students often do not explore or express thoughts beyond
the most basic, tried and tested formulaic sentences they probably trained for in their lower classes. For example, a short
paragraph of 3 sentences on “Myself” by class 6 students often are sentences that contain information about their names, age,
the class they study in, etc. as in “My name is X. My father’s name is Y. | live in Z” etc. At class 8 level, a similar question on
“My Favourite Game” often brings out responses like “X is my favourite game. | love playing X. | play X everyday.”

Class 6 Language Question: apne bare men tiin vaakya Iikho\
m s a3 e fnn (Write three sentences about yourself).
s ] mera naam suraj kumar he.(My name is
T FTVEL arlm ot O I | . -
A . S o Suraj Kumar.) mera pitaajii ka naam shri
HERE U T aTaT o) < B B 2 ) rambabu singh he. (My father’s name is
TR T Rambabu Singh.) mein chandaa gaanv me
rahta huun (I live in Chanda village.)

\ Sample F: This question checks for the ability to write 3 meaningful and grammatically correct sentences about a given context.

Class 8 7Language

s Ty i 3 A 3 3 A )

)

Question: apne priya khel ke bare men
tiin vaakya likho (Write three sentences
about your favourite game).

mera priya khel kho he (My favourite game
is Kho.) mein prati din kho khelti huun (I
play Kho everyday.) mujhe kho bahut
achchhi lagti he (I like Kho very much.)

S =
FH WT IG5 oAl 3

e :
s T 3 T R E TR T B

K Sample G: This question checks for ability to write 3 meaningful and grammatically correct sentence about a given context.

J

I1. Students face difficulty in expressing their thoughts in their own words.

Most students find it difficult to perform well on tasks where they are given the freedom to express their thoughts using their
own words and expressions. They require a lot of guidance in terms of context and sentence structure to do well in a writing
task. The words and expressions used are very simple and common. This is shown using the two samples below.
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Class 8 Language
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Question: niche diye gaye shabdon kii sahaayataa se
apne 2 waakya banaakar is kahaani ko puraa Karen

| bhaunka/badaa/kuttaa/saanp/duur/bhagaayaa|

kadii dhuup thii. Ek aadmi ped kii chhaanv men baitha kitaab
padh rahaa thaa. uskaa kuttaa, uske pairon ke paas baitha so
rahaa thaa. achaanak ....

kadii dhuup thii. Ek aadmi ped kii chhaanv men baitha kitaab
padh rahaa thaa. uske kuttaa pairon ke paas baitha kuttaa
baitha so rahaa thaa. achaanak use ek saanp aakar usne dur
bhagaaya kuttaa bhaunkaa badaa dur bhagaakar kuttaa
achaanak so gayaa thaa

Question: Complete the story by adding 2 sentences
on your own using the hints given.
| bark, big, dog, snake ,away, chased |

It was a sunny day. A man was sitting under the shade of a
tree reading a book. His dog was sleeping near his feet.
Suddenly....

It was a sunny day. A man was sitting under the shade of a
tree reading a book. His dog was sleeping near his feet.
Suddenly, a snake came there (and)... he chases it away
dog barked chased it far dog had slept suddenly.

K Sample H: This question requires students to understand the given leads for the story and complete it.

)

Class 8 Language
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Question: niche diye gaye shabdon kﬁ
sahaayataa se apne 2 waakya banaakar is

kahaani ko puraa Karen

bhaunka/badaa/kuttaa/saanp/duur/ hagaayaa |

kadii dhuup thii. Ek aadmi ped kii chhaanv men
baitha kitaab padh rahaa thaa. uskaa kuttaa, uske
pairon ke paas baitha so rahaa thaa. achaanak ...

wahaan ek badaa saanp aayaa aur kutte ke sharer
par chadhne lagaa tab kutta jagaa aur thoda aur

ui

aﬁi_ﬁm_&ﬁg,m_mﬂﬁam_\_ﬁa; TS

Ow
';ﬂta::} ey o dF Ok ‘?—-IH.JL:]‘ P <

bhaunkne lagaa tab woh woh aadmii us saap ko
bhaagaa diyaa

<Ay ﬂa‘l‘ Lo (&30

Question: Complete the story by adding 2
sentences on your own using the hints

given.

| bark, big, dog, snake ,away, chased

It was a sunny day. A man was sitting under the
shade of a tree reading a book. His dog was
sleeping near his feet. Suddenly....

A big snake came there and started climbing onto
the dog’s body then the dog woke up and ran a
little and started barking then that man drove

that snake away.

o

Sample I: This question requires students to understand the given leads for the story and complete it

J
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I11. Punctuation marks are conspicuous by their absence in the writing of most students.

Students are not using even basic punctuation marks like commas and full stops. This results in long sentences that are difficult
for a reader to follow (as can be seen in sample | above). Similarly, the responses on questions that required students to
punctuate individual sentences also revealed that students do not understand and follow the rules of punctuation.

m Question: kahaani ke ant men kin\

do tariikon se sher ne khargosh ko
achchha mahsuus karaane Kii
ﬂr—ﬂ% aﬁrﬁﬁﬁla"rﬂflﬁﬁ h%wﬁwﬁaﬁmwﬁﬁﬁﬁﬁmﬁ? koshish kii (Write two ways in which
the lion tried to make the hare feel
better at the end of the story.)

sher ne khargosh ko daraane ke liiye
giiraya aur bhukamp (To scare the
rabbit the lion dropped and
earthquake.)

4 \
@F{M eqvhﬂi'm‘\ :Hw P 1 O e T Heni

Sample J: This question requires students to understand the passage and answer in their own words. The student has not comprehended the
passage well and is also not using any rules of punctuation in the response.

IV. Students commit a number of errors in spelling and grammar.

Table 2.3

Snapshot of errors in spelling and grammar in Hindi

Common errors in spelling mistakes Sentence structure errors

The wrong maatra is used or it is displaced Incomplete sentences
E.g. 'geer' instead of 'gir' kumar ke maa ne bole, kumar thum neeche uthar jao thum
‘kii’ instead of ‘ki’ geer
‘gaarii’ instead of 'gir' Kumar’s mother said Kumar you get down you fall
Maatra is missing or added Disjoint sentences
E.g. ‘jaayega’ instead of ‘jaayeaga’ uthar peid par maths chad, necha uthar jaa
‘utaar’ instead of ‘utar’ get down don’t climb on the tree, get down

‘aadam’ instead of ‘aadmii’
‘taab’ instead of ‘tab’

‘r’ and ‘d’ used for the other Run on sentences
E.g. ‘char’ instead of ‘chad’ wahaan ek badaa saanp aayaa aur kutte kii shariir par chadne
‘pad’ instead of ‘par’ lagaa tab kuttaa jagaa aur ...

A snake came there and started climbing onto the dog’s
body then the dog woke up and ...

2.4.3 Recommendations

e Students may need to be made to understand vowel signs (maatras) through various activities right from Class 2
onwards; these could involve simple transcription exercises as well as correct pronunciation so it is completely
internalized early in the child’s educational programme.

e [t is important that language learners get to express themselves. A correct answer provided by the teacher that the
students learn by rote does not help. They must be encouraged to write new, different sentences using their own
words and expressions.

e  Students should be given a lot of practise with writing exercises. They can be provided with various stimulus including
visuals. These can consist of pictures related to familiar situations. This is essential to the development of a well
rounded language user who is able to communicate clearly and fluently.

e These along with constant and positive feedback are important to encourage the learner to learn effectively.
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2.5 Language Oral Reading Test

The Language Oral Reading Test was done with a fewer sub sample of students on a one-on-one basis at class 4 level in all the
schools tested. About 8 students in each class tested were administered the test. The students were selected in multiples of 3
or 5 by skip counting from the attendance list. Each student was administered the individual oral test alone. The test had a
total of 8 questions. The first 3 questions had 9 words each of carefully calibrated difficulty based on word length, familiarity,
graphemes (eg, conjunct letters) etc. The 4™ and 5" questions had 3 sentences each. The sentences in question 3 were short
and simple compared to the sentences in question 4 that were of medium length and had more difficult graphemes in it. The
students were asked to read aloud the words and sentences that were pointed out to them by the evaluator. The students
also had to read a short passage in question 6. Questions 7 and 8 were comprehension questions based on information stated
explicitly and implicitly in the passage respectively. This was done to gain insights into whether the students could decode and
comprehend basic information from what they read.

The performance showed that about 60 or more percent of students were able to do all the questions in the test in Delhi,
Orissa, Tamil Nadu and Punjab. In all the states tested fewer students comprehended what they were reading. For e.g., in
Gujarat while more than 87.1% of students could read a simple word, only 40.3% could read a short passage and only 22.6%
could comprehend the information implicit in the passage they read. The scores got by each state in each of the 8 questions
are given in Appendix J.

Language Oral Reading Test Performance
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Graph 2.8: The performance of students in Language Oral Reading Test
2.6 Background Factors

This section describes the background questionnaires that were used to collect information related to the student, head-
teacher, teacher and school. In particular, it will describe the variables on which the information was collected and their
analysis to yield insights on relationships, if any, between these variables and student performance. For purposes of this report,
the analysis included students from classes 4, 6 and 8 but for language and maths separately.

2.6.1 Instruments

The instruments are included in Appendix U and V. Table 2.4 below provides a snapshot of the variables on which information
were collected.

Table 2.4
Item Context Variable Description
School
Type of school School Head

Characteristics

Infrastructure School 101-111

@ © Educational Initiatives Pvt. Ltd.




Hours per year Documents -—--

Head-teacher Gender Head-teacher 402
background

Academic qualification Head-teacher

Years of experience Head-teacher 406-408

TTEREED Gender Teacher 503
Background

Academic qualification Teacher

Years of teaching experience Teacher

Perception on discipline Teacher 517-522

Student

Parental occupation Student

Student Perception Perception about school Student

Use of school library Student

Perception about their own academic performance Student

2.6.2 Analysis Methods

Each student was linked to a teacher and school data based on the combination of school identification and subject and grade
taught by the teacher. Thus for comparisons, means were calculated for each category and then t-tests and ANOVA test were
conducted to analyze significance of differences.

For regression analysis a sub-sample of the teacher data was used for which student test scores and background data were
also available. Since all the analyses were conducted separately for the mathematics and language tests, two separate datasets
were created for language and mathematics.

For the student test-scores on mathematics and language, two separate linear regression models were estimated controlling
for the student, school, head-teacher and teacher level variables. So the multiple linear regression equation was,

Y; = «, +«,SchoolVar; +a,Headteache rVar ; +a,TeacherVar ; + a,StudentVar; + «StudentPer ; +e;

Where:

Yij is the dependent variable, language or maths score. School characteristics (‘SchoolVar’) included infrastructure, learning
resources, presence of mid-day meals, type of school and multi-grade classes. Head-teacher variables (‘HeadteacherVar’)
comprised age, sex, type of service, educational qualification and years of experience. Teacher background (‘TecherVar’)
included age, sex, type of service, educational qualification, years of experience and beliefs about discipline. Student
background (‘StudentVar’) incorporated sex, age, socioeconomic background, occupation of parents and presence of tuition
for subjects. Student perception and habits (‘StudentPer’) included preferred subject, perception about school, perception
about their own performance, daily time spent on readings and use of library school: “e” represented the error term and o
the coefficient vectors of the model. Finally, these regression equations were also analyzed separately for different classes to

verify certain findings by subgroups.
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2.6.3 Analysis of the student background and their perceptions

In addition to gender and age, ten questions about student background and their perceptions were included in the student
questionnaire administered at the end of the tests. Further analysis was carried out on the dataset of language and
mathematics students separately.

1. Gender: While there are no differences between the average scores of boys (51.9) and girls (51.9) for language; the
average score of boys is significantly higher (46.0) than the average score of girls (42.7) for maths.

2. Age: There is a negative correlation between age and maths scores. It means that the higher the age, the lower the score.
Further detailed analysis by class indicates that this is due to the presence of students of higher ages than would be expected
as appropriate to the class. As could be expected, students who do not progress normally as per age to higher classes might be
low performing students.
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45.0 471.2
il 43.6 43.8 a5
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Graph 2.9: Means of students’ scores in language and maths crossed with variables in Student Questionnaire

3. Parental occupation: For maths and language respectively, children whose parents were involved in business (54.6 and
46.6) performed better than children of government servants (52.0 and 45.0); and government servants’ children were seen to
perform statistically better than the children of farmers (51.1 and 43.8). Particularly for language, children of farmers scored
higher than children of parents from the national work force (49.8). In maths, there were no differences between these two
groups in statistical terms.

4. Student’s opinion about learning: As can be seen in the graph above, students who think school is not useful obtain
lower scores in both subjects (40.6 and 38.3). In contrast, students who perceive school as fun and useful reached higher
scores. The percentage of students who consider coming to school as useless is around 16%.

5. Student’s perception of their own performance: Students who see themselves as being bad at studying show the
lowest average score for language (42.5) and maths (39.2). In contrast, students who perceive themselves to be among the top
5 in the class achieved the highest average scores (55.9 and 47.2).

6. Student’s liking for the subject: Students who did not like any subject reported significant lower scores in both language
and maths. At the same time, students who liked maths more reported significant higher scores in that subject. Students who
liked language more achieved higher scores in that subject, but their score was not significantly different from students liking
maths.
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7. Students’ reading habits: Students who reported not to have the habit of reading material other than textbooks achieved
significantly the lowest scores for both language (49.1) and maths (43.8). Additionally, reading more than 60 minutes does not
show additional improvements in the student performance.

8. Students taking tuitions: Students who did not take tuitions reported significantly better performance (56.4) than
students taking tuitions (49.3 in maths, 49.1 in language and 54.3 in both subjects). A hypothesis to explain this result is that
students take tuitions because they needed complementary support due to deficient performance. The percentage of students
who did not take tuitions was 30.7 while 17.6% of students affirmed that they take tuitions for maths; 14.5% for language and

37.2% take for both subjects.

9. Socioeconomic background: There is a modest relationship between socioeconomic background'® and student
performance for language. The higher the socioeconomic background, the higher the language scores as can be seen in the
graph below. The relationship between the maths score and socioeconomic background was weak.

Graph 2.10 Graph 2.11
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10. Number of academic hours per year: Increasing the number of academic hours per year does not guarantee better
student performance. As can be seen from graph 2.11, the relationship between the number of working hours and student
performance is indirect. It means, for instance, that schools that invested around 1300 hours per year developed lower
average score for language and maths than schools that invest around 800 hours.

2.6.4 Analysis of the school background

How much do the infrastructure and the learning resources matter for the student performance? To answer this enquiry, 12
dichotomous questions regarding infrastructure and 14 questions on materials and equipment were collected. Based on simple
additive scores, two scales — one for infrastructure and another for material and equipment — were computed to establish the
relationship between infrastructure, learning resources and student performance. Average scores for language and maths by

each question are shown in Appendix I.
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1%Socioeconomic background for this report is measured by an additive scale of three variables based on possession of belongings such as cycle, scooter, radio,
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11. Infrastructure: Although the relationship is positive, the relationship between infrastructure and student score is weak.
Correlations indicate that schools that have basic infrastructure and services such water, electricity and toilets do not
necessarily ensure better performance.

12. Learning resources: The data reveals that the presence of material and equipment has a modest relevance for increasing the
achievement of students in language. In maths, the relationship between learning resources and learning scores is low. For language,
the presence — in that order — of books, functional computers, available computers for students and blackboards would
contribute towards obtaining better scores. For maths, blackboards are the most important facility to improve student
learning.

13. Mid-day meals: For language and maths, students whose schools provided mid-day meals performed significantly better
(51.8 and 44.8) than those whose schools did not provide daily meals (49.1 and 39.4). Note that 89% of the students received
daily meals.

14. Type of school: Although the difference is not very large, students from girls’ schools performed significantly lower than
students from boys’ and co-educational schools for both subjects.

15. Multigrade classes: Students from multigrade schools achieved higher average scores (50.9 and 44.0) than students from
monograde schools in language and maths respectively (49.4 and 42.0).

Graph 2.14: Percentage of Infrastructure Characteristics of Schools
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2.6.5 Analysis of the head-teacher background
Information regarding the head-teachers was analysed to understand their role in student performance.

16. Gender: Analysis shows that students in schools managed by a woman achieved significantly higher average language and
maths scores (55.3 and 47.2) than students in schools managed by a man (49.8 and 42.8).

17. Type of Service: Students from schools that had head-teachers appointed on a contract-basis perform statistically better
than students from schools with regular head-teachers in language, while there are no such differences in maths.

18. Academic Qualification: When student scores are compared by highest degree of the head-teacher, it is seen that students
of head-teachers with higher academic qualification perform significantly lower. Students whose head-teacher had a master’s
degree scored (40.4) lower than students whose head-teacher had a bachelor’s degree (43.7), who in turn performed lower
than students whose head-teachers did not have any degree (53.9).

19. Teacher Training Qualification: Students whose head-teachers did not have teacher training qualifications achieved
significantly lower scores in language (46.9) than students whose head-teachers have a bachelor’s degree (51.0), diploma
(49.9) or master’s degree in education (49.5). For maths, students whose head-teachers had a master’s degree in education
achieved the lowest performance (40.6).

20. Experience and Age: There are no significant relationships between experience as head-master or age of the
headmaster and the performance of the students in language and maths.

2.6.6 Analysis of the teacher background

21. Gender: Students of female teachers performed significantly better in language (53.3) than students of male teachers
(48.7).

22. Type of Service: The data reveals that contracted teachers’ students perform statistically better (51.2) than regular
teachers’ (45.9)

23. Academic Qualification: Students of teachers without a degree score higher than students of teachers with bachelor’s
or master’s degrees for language and maths. In language, students of teachers without a degree, with a bachelor’s degree and
with a master’s degree achieved 52.4, 50.4 and 49.4 respectively. Similarly for maths, students of teachers without a degree,
with a bachelor’s degree and with a master’s degree achieved 51.9, 42.5 and 40.5 respectively.

24. Teacher Training Qualification: Students of teachers without teacher training achieved 45.2 in language while students
of teachers with diploma in teacher training, bachelor’s in Education and master’s in Education scored 50.2, 49.2 and 49.0
respectively. For maths, students of teachers who do not have teacher training achieved 37.0 while students of teachers with
a diploma in teacher training, bachelor’s in Education and master’s in Education scored 46.6, 40.6 and 41 .| respectively.

25. Teacher Experience and Age: There is no correlation between years of teaching experience or age and performance of
their students.

2.6.7 Interaction of background variables: Regression analysis

Further investigations were carried out to check if any of the student, school, head-teacher or teacher factors could be used
to predict the performance of students. This was done by carrying out multiple linear regression analysis. Methodological
aspects and tables are detailed in Appendix I.

As could be seen from the regression analysis, the most relevant factors to influence student learning were:

I. Students perceiving themselves as good is among the top 5 influences on student achievement by 9.1 and 5.2 points for
language and maths respectively, compared to students who feel that they are not good at studies.
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Perception of the school by student — compared to students who perceive the school boring and not useful, students who
perceive it as fun and useful to learn new things or to find a job in the future influences student achievement by 8.8 and
9.2 respectively in language and 5.8 and 6.3 in maths.

Studying at a girl-only school negatively influences student achievement by 10.8 (language) and 9.3 (maths) points if
compared to co-educational schools.

Teachers with a master’s degree negatively influence student achievement by 8.5 points for language and 3.2 points for
maths when compared to teachers without a degree.

Teachers with a diploma in teacher training positively influence maths learning by 7.0 points while those with bachelor’s in
Education and master’s in Education influence by 4.2 and 6.2 points respectively.

Head-teachers with an academic degree negatively influence students learning in language and maths when compared to

head-teachers without a degree.
Table 2.5

Independent Variable

1. School characteristics

Infrastructure -0.04* 0.04*
Material and equipment 0.24%** 0.06%**
Mid-day meals -2.64* -0.64
Academic hours per year -0.05%** -0.05%**
Type of school'

Boys school 0.25 -0.25

Girls school -10.77%%* -9.34%**
Monograde school® -0.72 -0.02
2. Head-Teacher Background
Age of teacher -0. | 8*** -0. [ 7%%*
Headmistress® -0.26 -0.11
Type of service*

Permanent -2.06* -7.25%%%
Educational qualification’

Bachelor -3.62%* -10.44%**

Master -3.56** -12.54%%*
Teacher training qualification®

Bachelor in Education 0.33 -3.78%**

Diploma in Education -3.16%* -4.6 | ***

Master in Education -2.93* -4.28%**
Training in the last year 0.68 0.64
Years of Experience as a teacher 0. 8*** 0.20%**
Years of Experience as head-teacher 0.03 -0.37%**
Years of Experience as head-teacher at this school 0.15 -0.08
3. Teacher Background
Age of teacher 0.00 0.09
Female teachers’ 2.94%#* 2.53%kx
Type of service*

Regular -0.52 2.12%*
Educational qualification®

Bachelor -5.93%#* -2.84%*

Master -8. | 5¥H* -3.33%k*
Teacher training qualification®

Bachelor’s in Education -1.50 4.22%%*

Diploma in Education -1 11 6.95%**

Master’s in Education -2.39 6.18%**

Training in the last year 2.82%** 0.62
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Years of experience 0.03 -0. | 9¥***

Handling multigrade classroom -1.10% 3.26%**
Perception about discipline 0.60** -0.22
4. Student Background
Male student'® -0.88 3.03%**
Age -0.69%** -2.33%%*
Socioeconomic background 0.05%** 0.05%#*
Parents’ occupation®
Farmers 1.07* 0.17
Government servants -0.48 [.31
Business people or private workers 2.32% 2.2 %*
Tuition for subject’
Maths only -4.36%** -5.77%**
English only -5.78%** -4.97%**
Maths and English -2.57%%* -2.86%**

5. Student perceptions and habits

Perception about school'

Fun and helps to learn new things 8.88*#* 5.80%**
Fun and help to find a job when growing up 9.23%** 6.34%**
Fun, but not useful -1.15 -0.22
Preferred subject
English 2.79%* 0.72
Maths 261* 2.63%*
Another subject 2.08* -1.17
Spend time daily on reading material other than textbooks'?
more than | hour 0.44 0.40
30 minutes to | hour 1.86* 2.53%**
less than 30 minutes 2.36%* 2.]2%*
Use of school library'
Library doesn’t give books -3.55%#* -1.67*
Don’t take books -0.82 0.73
Take books 3.76%** 2.40%**
Perception about their performance'
Among the top 5 in the class 9.1 3%** 5.20%#*
Among the top 10 6.38%** 4.53%**
Above average 7.34%** 4.29%**
TOTAL 7290 7715
R? 29.2 30.1
Note:
a. " =p=<.00l,"=p=<.005, "= p=<.0l, "= p=<.05
b. References categories: | = Coeducational school, 2=Multigrade schools, 3= Headmaster, 4=Contract, 5=
No degree, 6= No teacher training, 7=Male teachers, 8= Army, navy or air force, 9= No tuitions, |0= Boring
and not useful, |1 1= Don'’t like any subject, |2=Don’t read at all, 13=School without library, 4= Not good at

studies, |5 = Female Students.
2.6.7 Discussion

Providing students with solid knowledge and cognitive skills as well as democratic and moral values are often the goals of
public school systems. Particularly in India, the Government of India's flagship programme Sarva Shiksha Abhiyan (SSA) has
taken on the challenge of providing universal and quality education at elementary level. Among others, the programme seeks
to strengthen existing school infrastructure through provision of additional class rooms, toilets, drinking water, maintenance
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grant and school improvement grants, while the capacity of existing teachers is being strengthened by extensive training and
grants for developing teaching-learning materials (SSA, 2009). However, conclusive and consistent evidence on factors that
determine student outcomes is scarce in developing countries such as India. Any analysis for predicting outcomes based on
observed background variables suffer limitations in terms of not including, in the questionnaire, variables that are not logically
apparent as ones that could have possible relationship with student learning.

The factors included in this research indicate that the percentage of score variance explained by the regression model was
29.2% for language and 30.1% for maths. As was observed in Bhutan (Educational Initiatives, 2009), student perception about
themselves and on the school are good factors to predict the student performance.

However, in terms of policy it is important to understand what is necessary to do at the school level. Among them, teacher
and teacher quality has been identified as the most important factors associated with student achievement (UNESCO, 2004).
Because teacher quality is difficult to define, teaching qualification is used as a proxy indicator. The Mckinsey Report (2008) on
the best performing school systems mentions that the quality of an education system cannot exceed the quality of its teachers
and the only way to improve outcomes is to enable teachers to become effective instructors.

The comparison of means of student scores indicated that teacher training is important for maths and language. However,
after controlling for the effect of other associated factors, regression analysis revealed that the effect of teacher training is
specifically relevant to achieve maths learning. Comparison of means of student scores and regression analysis showed that
students of teachers with an academic degree achieved lower scores in language and maths. These suggest that the
recruitment and the training system for teachers have to be reviewed in order to improve the quality of instruction in these
schools.

Research also suggests that quality goals need to be set along with quantity goals. Effectively, India has shown consistent
progress towards universal primary education, but the quality of learning is a pending agenda (PRATHAM, 2005, 2006, 2007,
2008). For example, although many states spend more than 1000 hours of schooling per year as per World Bank estimates
(The World Bank, 2004), the increase in the number of hours does not guarantee the progress of quality learning. Moreover,
this research found that special interest must be given to girl schools whose students reached lower scores than other
students.

Findings reveal the importance of the presence of school libraries and its use by the students for improving student
performance. Nevertheless, around 30% of the schools affirmed that they did not have a library. Additionally, analysis shows
the relevance of reading habits to be inculcated in students. Spending 30 minutes or less each day to read material other than
textbooks is enough to achieve an increase in student learning. Research indicates that if students had more than 100 books in
their home, their average achievement would be higher than those who had less than 10 books (Mullis, Martin, Kennedy, &
Pierre, 2007). Methodologically, further analysis could include multilevel analysis to discriminate residual effects of student,
school and state.
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Chapter 3. COMPARATIVE FINDINGS

3.1 Performance of Different States

The data generated based on the tests was analysed to get a comparative picture of the learning levels of students across all 18
states and | union territory of India. The analysis is a rich source of information about which states are doing better in terms of
overall student achievement than others.

3.1.1 Overall Performance

It must be noted that the performance of the states varies across classes and subjects. We shall therefore take only one subject
and class into consideration for interpretation here (language Class 6). The table below gives the number of students in each
state and the respective averages with the standard deviation. For similar tables for language and maths of all classes tested,
refer to Appendix D.

Table 3.1

Class 6 Language

Standard Cohen S Effect Size -
States Significance
Error Interpretation

O 00 N O 1 A W NN —

YES
YES
YES
YES
YES
YES
YES

[.117
0.547
0.435
0.428
0.321
0.301
0.123
0.079

Large
Medium
Medium
Medium

Small

Small

12
13
14
15
16
17
18
19

Kerala 1536 72.9 18.6 0.475
Maharashtra 3943 60.5 16.7 0.265
Chandigarh * 760 58.0 13.8 0.500
Punjab 1351 57.8 16.8 0.457
Orissa 1281 55.5 22.7 0.634
Karnataka 2047 55.1 18.5 0.408
Tamil Nadu 3203 51.2 19.8 0.350
Uttarakhand 1257 50.2 19.0 0.535
Haryana 1431 49.4 19.9 0.526
Gujarat 1641 47.6 20.7 0.511
Bihar 2734 46.8 21.7 0.415
Jharkhand 1269 46.0 19.7 0.552
Andhra Pradesh 3789 45.7 18.8 0.305
Chhattisgarh 1788 42.6 19.4 0.458
Assam 1060 41.5 20.7 0.636
Madhya Pradesh 3294 374 21.6 0.376
Rajasthan 2618 35.9 19.0 0.372
Jammu and Kashmir 943 14.4 8.4 0.274

YES
YES
YES
YES
YES
YES
YES
YES

0.077
0.114
0.127
0.270
0.319
0.506
0.576
1.557

Small
Small
Medium
Medium

Large

N - Number of students; AVG — Average Score; SD — Standard deviation; Statistical Significance at 95%; Cohen’s d —Large: >0.8, Medium:>0.5, Small >0.2
* - Union Territory

Based on the table above, we can say that students from, say, Kerala, Maharashtra, Chandigarh and Punjab, on the whole are
clearly performing better than the national average in class 6 language. Jammu and Kashmir, Rajasthan and Madhya Pradesh,

were among the states that ranked among the bottom in the language class 6.

Tamil Nadu, Uttarakhand, Haryana, Gujarat, Bihar, Jharkhand and Andhra Pradesh are not meaningfully different from national

average.
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The SD/Standard deviation of Jammu and Kashmir is noticeably very low showing that the students here are performing very
similarly. This when read with the low average score shows that the students from this state are displaying uniformly low
performance.

3.1.2 Multiple Comparisons of Performance of Different States

The comparative picture of the performance of different states in Class 6 language and the significance of the difference in
performance is represented below. Similar comparison for other classes and subjects are available in Appendix E.
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£l 5| E o |£E|E a =
Language AL 25l =sl=lg s |E]|°
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= = = - L o = E
ELEC_EEEEE“.EN'E-::.: gl | &
sl =215 % = a |l Sl a = & |=|E
<|Z|0|2|o|2|f|3|Z|o|a|=|<|0]|2|=|2|=
Kerala A*|A*| AN A |A*| AKX AFT|ANX | AF| AKX AN |AK|AX|AK| AT A*|A*
Maharashtra y* A A*|A*|IA* AN | AF| AT AT AX| AT A* AT AX AT ALY AK
Chandigarh * vl w Al A la*la*|la*la*xla*la*la*la*la*xla*xlax|larlax
Punjab vk|lwx| ¥ A lax|la*la*la*la*la*x|la*xla*|la*xla*|la*|lax|lax
Orissa vRlvx| Vv | V¥ A |JAF|AFIAF|AF|AFIAK|AFIAF AT AT AT ALK
Karnataka vklwk|wk|lwk| W AFx|AF|IA*|AF| AT AKX AT AT Ax| AT Ax]|AF
Tamil Nadu wk|wk|wk|wk|wk|w* Al A |a*|a*|Aax|A*|A*|Ax|A*|A*|A*
Uttarakhand Wh|Wh|Wh|wh|Th|TE| ¥ A A*|A*| AKX | A*|A*| A*X|AF|A*|AF
Haryana vxlwvx|wx|lwx|lwvx|lvx| Vv | V¥ A la*|a*|a*|ax|la*|a*|ar|a*
Guijarat Thigk|yh|yhk|yhk|yk|wh|yE| ¥ A | A | A |AF|A*X|AT|A*|AF
Bihar Vh|wk|wk|wk|whk|wk|ygk|yk|yE| ¥ A | A |AF|ATIAT AR LK
Jharkhand vx|lwx|wx|lwx|lwx|wx|lvx|lvxlvx| v | ¥ reareircircareire:
Andhra Pradesh Th|Wk|Fh|TE| T FE|TE|THTVE V|V | T AF AT AT ALK AF
Chhattisgarh wkhlwk|ywk|lwk|lwk|wk|wk|wk|lwk|wk|lwx|wi|wr A lax|la*|la*x
Assam bbb adbh adbh il b idbidbhidbhidbhidbid b hid bhid B A |A*|AF
Madhya Pradesh L EN EAN RN EIR EAR AR EAR £ A £ £ EAR ER AR &5 A |A*
Rajasthan bbb b Edh s b Edb adbh EdbhadbhEd b i EdhEdbhidbhidh i B i h*
Jammu and Kashmir |w*|w*|wx|wx|wx|wx|wx|wr|wx|vr|vr|wr|ws|rvr|vr|vx|v*

* The mean difference is significant at the .05 level.
Legend:

A * - Average achievement of State in column 1 is significantly higher than comparison State.

V * - Average achievement of State in column 1 is significantly lower than comparison State.

A - Average achievement of State in column 1 is higher than comparison State, but not significant.
V- Average achievement of State in column 1 is lower than comparison State, but not significant.

The chart above shows that the average achievement of schools of Kerala is significantly higher than those of all other states,
while the average achievement of schools of Jammu and Kashmir is significantly lower than those of all other states. The
schools of Gujarat are performing significantly higher than schools of Chhattisgarh, Assam, Madhya Pradesh, Rajasthan and
Jammu & Kashmir. Gujarat is performing better but not significantly better than Bihar, Jharkhand and Andhra Pradesh. In
Punjab, schools are performing significantly lower than schools of Kerala and Maharashtra. Schools in Punjab are performing
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lower, but not significantly so, than schools of Chandigarh. Similar explanations can be derived by reading the table above for
other states with the help of the legend given below the table.

3.2 Comparative Performance of Boys and Girls

Over 51,500 girls and 49,000 boys participated in the study and an analysis was done to find out if there was a noticeable
difference between the average performance of the boys and girls in the study. The table below indicates the mean difference
in the performance according to gender:

Table 3.2
Subject Num_ber Number i:/zl)s I?c%s Sertesnes Cohen's | Effect Size_ -
of Girls of Boys correct | correct d Interpretation
4 Language 14859 14719 55.1 54.6 0.053 0.022 -
6 Language 18553 17392 48.6 48.4 0.301 0.009 -
8 Language 18586 17534 53.1 53.8 0.000* -0.037 -
4 Maths 14827 14686 55.5 57.6 0.000* -0.096 -
6 Maths 18371 17233 424 46.4 0.000* -0.182 -
8 Maths 18543 17424 33.7 37.1 0.000* -0.219 Small

N - Number of students; AVG — Average Score; SD — Standard deviation; Statistical Significance at 95%; Cohen’s d —Large: >0.8, Medium:>0.5, Small >0.2

Statistical analysis indicated that in language, boys are performing significantly better than girls in Class 8 language and maths 4,
6 and 8. However, as the number of students tested is very large and may by itself influence the statistical significance, Cohen’s
d was carried out further to check for the meaningfulness of the differences observed. It can be seen that in Maths 8, boys
are doing significantly better than girls, and the magnitude of the difference is meaningful. The pictorial
representation explains this below.

‘ Class 4 | Class 6 ‘ Class 8
Language
: : ! = . -
Maths / A q w
Girl: Boy:

The comparative performance of boys and girls is similar to many international studies — boys seem to do better
in Maths, although the SLS study reveals that it is a meaningful difference/a difference that matters in class 8.

It should be stressed that this is probably due to cultural reasons and the findings do not suggest that boys are inherently more
capable of doing Maths. The differences in performance indicate, if anything, the cultural and social differences in the
upbringing of boys and girls in terms of encouraging boys to study Maths and discouraging girls from doing so. This disparity
can be corrected if the government, teachers and schools take steps to encourage girls who are interested in taking up Maths.
Moreover, the society’s role in the development of both the genders should be recognised in order to root out its negative
influences and encourage its potential positive impacts.

3.3 Comparison Across Urban and Rural India

The table below gives the number of students in each category and the respective averages with the standard deviation for
classes 4, 6 and 8 for language and maths.

The school enrolment data collected for districts of Chandigarh (class 4, 6 and 8) and Surendranagar (for class 8) did not
distinguish the schools as urban or rural and hence are excluded from the above analysis.
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Table 3.3

: Urban Rural Cohen s | Effect Slze -
Subject Slgnlflcance

L4 7212 58.9 21.3 21635 53.3 23.5 0.000* 0.242 Small
Lé 7144 52.6 20.2 28041 47.2 223 0.000* 0.247 Small
L8 7983 55.5 17.8 26256 52.5 19.4 0.000* 0.157
M4 7184 584 19.8 21598 55.9 22.6 0.000* 0.114
Mé 7049 47.2 20.8 27795 43.5 224 0.000* 0.168
M8 7959 353 14.7 26127 354 15.8 0.777 -0.006

N - Number of students; AVG — Average Score; SD — Standard deviation; Statistical Significance at 95%; Cohen’s d —Large: =>0.8, Medium:>0.5, Small >0.2

As could be seen from the table above, except for Maths 8, the differences between urban and rural students are statistically
significantly in all classes and subjects tested. However, as could be seen from the Cohen’s d, the difference is
meaningful only in language 4 and 6, with urban students performing better than their rural counterparts.

3.3.1 State-wise Urban and Rural Performance

The table below shows the performance of urban and rural schools in each state for language class 4. In most of the states
urban schools are performing better than rural schools except the states of Jharkhand, Chhattisgarh and Maharashtra. In the
states of Bihar, Gujarat, Jammu and Kashmir, and Uttarakhand the difference between the performance of urban schools and
rural schools is not statistically significant. The analysis for other class and subjects is given in the Appendix F

Table 3.4
v State Rural Significance | Cohen's D 2L Slze
I Andhra Pradesh 746 54.7 18.9 1619 50.9 21.2 0.000* 0.184
2 Assam 9l 55.7 21.2 496 45.5 23.5 0.000* 0.436 Small
3  Bihar 580 49.6 253 1969 49.5 23.6 0.900
4  Chhattisgarh 229 46.9 20.8 1175 51.7 20.0 0.001* -0.238 Small
5  Delhi 823 74.6 15.9 112 66.8 20.2 0.000* 0.470 Small
6  Gujarat 484 50.5 21.8 1206 51.0 23.1 0.649
7  Haryana 121 61.2 19.9 1064 49.3 253 0.000* 0.474 Small
8  Jammu and Kashmir 58 19.4 10.2 396 18.9 13.3 0.728
9  Jharkhand 117 42.8 20.9 888 48.9 224 0.004* -0.274 Small
10 Karnataka 1053 60.9 17.1 824 554 20.8 0.000* 0.289 Small
Il Kerala 164 72.9 17.9 1029 69.5 20.1 0.030* 0.171
12 Madhya Pradesh 503 54.0 223 1555 379 26.4 0.000* 0.610 Medium
I3 Maharashtra 527 54.0 18.2 3454 64.5 17.3 0.000* -0.590 Medium
14 Orissa 220 67.1 19.9 555 62.9 233 0.013* 0.187
5 Punjab 147 64.0 18.2 924 56.3 18.6 0.000* 0410 Small
16 Rajasthan 162 50.4 21.0 1404 39.8 229 0.000* 0.461 Small
7  Tamil Nadu 1054 64.6 17.2 2116 59.5 19.3 0.000* 0.271 Small
I8 Uttarakhand 133 60.8 21.5 849 57.6 20.7 0.113

3.4 Comparison With National and International Performance

Among the questions used in the SLS 2009 there were a few carefully selected items from international tests — questions on
which the performance of students in different parts of the world was already known. The table below shows the number of
such questions in different papers. Questions were taken from tests that have been done on over 10,000 students each in
private schools of India, government schools of Bhutan and International students. The international tests from which the
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questions were taken are the Trends in International Maths and Science Study (TIMSS) and the Progress in Reading Literacy
Study (PIRLS) (please refer Chapter 1 for details.)

The table 3.5 below gives the questions that were commonly used from the other studies as anchor items

Table 3.5
Anchor Items Chosen From Language 4 | Language 6 | Language 8
Benchm.arklng' Studies for Private 0 0 0 0 0 4
Schools in India
International Tests (TIMSS &
PIRLS) 5 6 6 7 0 7
Benchmarking Studies for 5 8 0 0 0 4

Government Schools in Bhutan

3.4.1 Benchmarking Performance with Private Schools in India

The performance of government school students in the study was compared with private school students in class 8 maths. A
total of 4 questions were used for the comparison. The private school students outperformed the students of government
schools in each of the 4 questions. The gap is wide between the 2 school systems in all the questions shown, with the
maximum gap observed in question 18, where Indian private school students have performed at 73.5% and Indian
government school students have performed at 19% only.

Comparative Performance of Indian Government School
Students with Private School Students in India

90.0
BO.O

0.0
&0.0
0.0
40.0 1
30.0 1
0.0 1
10,0 1
0.0 <
1 18 16 41

Question Mumber

Percentage Correct

B Pvt. S5chools (India) B Govt. Schools (India)

Graph 3.1: The performance of students on common questions

Class 8 \WENS h
Which rational number does the pointer on the Correct Answer: D
number line show? Performance of Class 8 Students
0,

-2 = 0 Group %
A -12 correct
B. -04 Pvt. Schools (India) 73.5
C. 12 Govt. School (India) 19.0
D. -0.8

Sample Question 57 Only about 19.0% of the students chose the correct option D (-0.8). The most common wrong answers selected are option A
(40.8%) and option C (22.9%). This shows that students are finding it difficult to understand the sequencing of numbers on a number line. However a

\_ different trend is observed in private schools 73.5% of students are able to answer this question correctly. J

3.4.2 Benchmarking Performance with Students in Other Countries
The common questions used to benchmark the performance with international students were taken from the TIMSS — an

international research project of high repute. These tests are conducted every 4 years, and some of the questions are publicly
released along with their performance data. About 11,000 students from over 40 countries have taken these tests. These
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questions were mostly used with no modification, except that |. names were changed to Indian names and 2. from some
questions that had 5 options, the least probable option was removed to make them fit the format of the questions of this
study. Similarly, the PIRLS is an international test on language and literacy skills. TIMSS items were used in grades 4 and 8, and
PIRLS items in grade 4. PIRLS class 4 items were also used in Class 6 and 8 papers to see how students in higher classes in
India are able to perform in comparison to international class 4 students.

In class 4 and 8 maths papers that were benchmarked, the performance of Indian students is below the TIMSS students, in
ALL the questions commonly used from TIMSS. The example item for maths class 8 is shown below.

Class 8 Maths Questionwise Comparison with

Class 4 Maths Questionwise Comparison with
International (TIMS5) Students

International (TIMS5) Students

100.0 'xg

§ 200 % 800
£ 800 - E .
'j 0.0 4 lﬂ ?I:H:'
g 95 00
3 ig:u g 40.0

g i.g.g ] £ 300
: 0.0
- £ oo

: 00 -

26 7 8 29 30 Nl 2

Question Number Question Mumber

B TIMSS B Govt. Schools (India)

B TIMS5S

B Gove. Schools (India)

Graph 3.2: The performance of Class 4 students on common questions

Graph 3.3: The performance of Class 8 students on common questions

Class 8 \WENS )
Correct Answer: C

Subtract: Performance of Class 8 Students

6000

-2369 %"

_ Group 0 t

A, 4369 correc

B. 3742 India 59.1

C. 363l International students (TIMSS) 88.0

D. 3531

Sample Question 58: As per national curriculum framework the concept of 4 digit subtraction with borrowing is introduced at class 5 level. When a

\ question based on this concept was asked in Class 8, Indian students performed lower than international students. /

Graph 3.4: The performance of class 4 and 6 students on PIRLS questions

In language, a PIRLS Class 4 passage was
asked in SLS 2009 in Class 6 and 8. The
passage had 6 questions in total, but
international PIRLS performance data was
available only for 4 questions. So, a
comparison was done for these four
questions only. The usual expectation in
such cases is that, lower class
passage/question is asked in a higher class,
then student performance would be at least
same or higher than the lower Cclass.
However, it was found that both class 6 and
8 students have performed lower than the
PIRLS class 4 students. Although the performance slightly increased from class 6 to class 8, the class 8 students were much
lower than the international average. This shows that students are not catching up or improving much to the
expected level as they move to higher classes.

Class 4 International (PIRLS) Students Vs Class 6, 8 Indian Students

100 4

if a

%%
ocB8E858383
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Graph
Q.No

Table 3.6

Students Answering
Correctly (%)

51.4

12.1

18.6

HAlw (N

13.6

In language class 4, five passage questions were commonly
asked from PIRLS class 4. In all the 5 questions, Indian students

performed much below the international average.

The sample question 60 on the next page is from a passage on
how an old man gets rid of mice in his house. The chart on the
next page shows the position of Indian students vis-a-vis other

nations on the same question.

Class 4

Language Comparati
Students with International (PIRLS)Students

ve Performance of Indian

0

k1| 1
Quastion Number

B Govt. Schools (India)

3 4

Graph 3.5: The performance of Class 4 students on PIRLS questions

Benchmarking Performance with Government Schools in Bhutan

The performance of Indian students was compared with Bhutanese students in 3 papers — language class 4 and class 6 and
maths class 8. This was done to get an idea of student performance in similar school systems in the neighbouring country of
Bhutan. In language class 4, Bhutan students are performing better than Indian students in 3 questions but overall performance
of Indian students is better. In class 6 Language the Bhutanese students are overall performing better than Indian students.
Bhutanese students perform better than Indian students in maths in almost all the questions.

Graph 3.6: The performance of students from India and Bhutan on common questions

Class 4 Language Questionwise Comparison of
Govt. Schools (Bhutan) and Gevt. Schools (India)
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Chapter 4. SLS 2009 BENCHMARKS

4.1 What are Benchmarks?

In an approach that moves away from focusing only on the overall achievement scores, this chapter attempts to explain the
performances in terms of what students know and are able to do at each of the SLS 2009 national benchmarks of
achievement — top 10%, upper quarter, median, and lower quarter. As per global practices, the scale anchoring methodology
has been followed for this purpose. Items anchoring at each anchor level have been further analysed in order to summarise the
knowledge and ability of students on the achievement scale in language and maths.

4.1.1 What is so special about Scale Anchoring?

Classroom experiences, as well as assessment results, clearly show that students perform at different levels of achievement.
Students can even be grouped based on their levels of performance. Neither of these, however, provides us concrete steps on
what can be done to help students performing at lower levels. If we could know firstly, whether there are specific topics or
concepts which students at lower levels of learning are systematically answering incorrectly, and if so, what they are, then
remediation could focus on those topics. That is what Scale Anchoring provides, in an extremely scientific manner. The results
clearly show which concepts or topics are understood only by students performing at higher levels and which topics are
understood by other students also. Certain topics are said to ‘anchor’ at certain percentile levels of performance. Insights
provided by the Scale Anchoring process can help us understand the way children learn and plan scientific remediation.

4.1.2 Methodology of Scale Anchoring

Scale anchoring method has been used to summarize and describe student achievement at each of the SLS 2009 national
benchmarks'' — top 10%, upper quarter, median, and lower quarter. This meant that several points along a scale were
selected as anchor points. The items that students scoring at each anchor point could answer correctly (with a specified
probability) were then identified and grouped together. Subject-matter experts reviewed the items that “anchored” at each
point and delineated the content knowledge and conceptual understandings each item represented. The item descriptions
were then summarized to yield descriptions of what students scoring at the anchor points are likely to know and be able to
do.

Scale anchoring is a two-part process. First, the achievement data is analysed for each scale to identify items that students
scoring at each anchor point answer correctly. Second, subject matter experts examine the knowledge shown by correct
responses to the anchor items, summarise student’s understandings for each anchor point, and select example items to
support the descriptions.

An important feature of the scale anchoring method is that it yields descriptions of the knowledge and skills of students
reaching certain performance levels on a scale, and that these descriptions reflect demonstrably different accomplishments
from point to point. The process entails the delineation of sets of items that students at each anchor point are very likely to
answer correctly and that discriminate between performance levels. Criteria are applied to identify the items that are
answered correctly by most of the students at the anchor point, but by fewer students at the next lower point.

-‘Describing International Benchmarks’ -TIMSS technical report 1999, page 267

Scale anchoring descriptions in this chapter are based on the national benchmarks, the 90", 75%, 50" and 25" percentile. The
national benchmarks have been computed using the combined data from the schools that participated in the study from all the
states. The purpose of scale anchoring was to describe the language and maths that students know and can do at the four
national benchmarks.

11515 2009 benchmark refers to the benchmark computed using the combined data from the 18 States and 1UT that participated in the study.
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Median PIRLS International Benchmark — Example Item

4™ Grade
I SC PIRLS 2001

Purpose: Literary Experience

1 Point: Full Credit Sample Response and Results
13.  Which words best describe this story?

serious and sad
scary and exciting

O funny and clever

@ thrilling and mysterious

Percentage of Students Obtaining Full Credit

Country Average Significantly Higher
than International Average

2a

Greece
Cyprus
Netherlands
Hungary
Swede
Norway
United States
Lithuania
Singapore
Czech Republic
Germany
New Zealand

Slovak Republic

*2a Epgland

2a

Iceland
Italy
Canada (O,Q)

Bulgaria

Russian Federation

Ontario (Canada)

90 (1.5)
87 (1.2)
87 (1.6)
83 (1.3)
82 (1.1)
81 (1.6)
81 (1.6)
80 (1.9)
80 (1.5)
80 (1.7)
79 (1.6)
77 (2.3)
77 (1.7)
77 (1.5)
76 (1.5)
76 (1.7)
74 (1.2)
72 (1.8)

72 (1.7)

80 (1.6)

No Statistically Significant

Difference Between Country
Average and International Average

Latvia 71 (2.4)
* Scotland 71 (1.9)
Hong Kong SAR 70 (1.7)
Romania 64 (2.3)

India would
be here

Source: PIRLS, International Report, Chapter 3, Page No. 27

Country Average Significantly Lower
than International Average

France 63 (2.0)
2 Israel 61 (1.8)
Macedonia, Rep. of 58 (2.1)
Slovenia 57 (2.1)
Moldova, Rep. of 54 (2.5)
Colombia 52 (2.1)
Turkey 47 (2.1)
¥ Morocco 46 (2.4)
Argentina 45 (2.2)
Belize 38 (1.8)

Iran, Islamic Rep. of 35 (1.6)

Kuwait 31 (1.9)

*  Quebec (Canada) 64 (2.1)

Sample Question 60: For many questions used in the PIRLS test, detailed information is released in the format shown above. This question
taken from the PIRLS test was answered correctly by 34.9% of the children in India - this allows us to place the performance of Indian children
(in this question) among that of students from other countries.
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In order to conduct the data analysis for the scale anchoring, the following steps were used:

I.  Anchor points were selected as the 25%, 50®, 75", 90* percentiles.

2. Group of examinees at each anchor point was formed. For each group, students whose total scores were in between
a range of 5 percentile on either side of the target percentile were selected. For example, for the lower quartile group,
students who were between the 23rd and 27th percentiles were selected. Similarly, the 4 percentile groups were formed.

3. The proportion of students at each anchor points answering the items correctly was calculated.
4. Three criteria were used to identify items for the scale anchoring:

5. A question was said to have “anchored” in a specific percentile group if the students at that level got it right with a
high rate (i.e., if 65% of students got it correct) and the students at the immediate lower percentile group level got it
correct at a comparatively lower rate (i.e., less than 50% students got it correct). For the 25" percentile, as this is the

lowest point, items were checked for 65% of students answering the item correctly.

6. A question was said to have “almost anchored” in a specific percentile group if the students at that level got it right
with a high rate (i.e., if 60% of students got it correct) and the students at the immediate lower percentile group level
got it correct at a comparatively lower rate (i.e., less than 50% students got it correct). For the 25" percentile, as this

is the lowest point, items were checked for 60% of students answering the item correctly.

7. A question was said to have “met 60% criteria” in a specific percentile group if the students at that level got it right

with a high rate (i.e., if 60% of students got it correct).

8. The three categories of “anchored”, “almost anchored” and “met 60% criteria” were mutually exclusive and ensured

that sufficient pool of items were available at each benchmark.

9. However, in every paper, there are questions which have not anchored in any of the percentile groups. It may be
because none of the groups have conclusively got the question correct, i.e. none of the groups have 60% of the

students who got that question correct.

0. The questions which anchor at the 25th percentile are the questions which even the weakest students
got correct. Questions which anchor at the 50th percentile are difficult for the weaker students but are
grasped by the students slightly better. Questions that anchor at the 75" percentile are got correct by
students who have comparatively better ability and questions that anchor at 90" percentile are got
correct only by the best students.

4.1.3 Number of Items Anchoring at Each Anchor Level

Table 4.1
Low Intermediate High Advanced Total Number of
Paper Benchmark Benchmark Benchmark Benchmark Anchored Items in the

25" Percentile | 50™ Percentile | 75™ Percentile | 90™ Percentile Items Paper

Language 4 17 I 2 12
Language 6 5 9 14 3
Language 8 7 14 10 7
Maths 4 14 7 8 8
Maths 6 2 8 I5 12
Maths 8 4 3 6 8

4.2 Benchmark Descriptions

What students know and are able to do at the 4 national benchmarks in Maths class 4 is described below. The benchmarks for
maths 6, 8 and language 4, 6 and 8 are provided in Appendix C
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4.2.1 Maths Class 4 Benchmarks

Advanced Benchmark (students reaching 90" percentile)

90" Percentile IRT Scaled Score: 626
Students understand the concept of place value and know that a 3 digit number can be represented in expanded notation as a

sum of the number of hundreds, tens and ones in it. Students understand the concept of multiplication as repeated addition
and are able to equate multiplication of 2 numbers as the number of times another number is added. Students know how to
form groups of equal numbers out of a given set of an object. Students understand half represented as a fraction and know
that it as one out of 2 equal parts and are able to identify the correctly shaded figure based on this. Students can visually
identify simple geometrical shapes such as triangles, in a tilted orientation based on their understanding that it is a shape
enclosed by 3 straight lines. Students are able to perform conversions between simple units of measurement such as
millimetres and metres. Students are able to evaluate and choose the correct mathematical operation to be applied to solve a
word problem which requires multiplication of 2 single digit numbers.

High Benchmark (students reaching 75" percentile)

75" Percentile IRT Scaled Score: 568
Students are able to write the number names for 2 digit numbers when their numeral forms are given. Students know the

value of single digit whole numbers and are able to identify the greater and lesser numbers. Students are able to identify and
count different objects separately and can compare their quantity. Students can perform subtraction of a smaller 2 digit whole
number from a larger 2 digit whole number that ends in zero, placed vertically and involving borrowing. Students are able to
identify a 3 digit number that is less than another 3 digit number when the difference is given. Students know the arithmetic
operation of division and are able to perform simple division of a two digit number that ends in a zero, by a | digit number.
Students understand parts of a whole and can visually identify equal parts. Students understand the sign of equality and the
concept of equations. They are also able to apply simple arithmetic operations in solving equations.

Intermediate Benchmark (students reaching 50" percentile )

50" Percentile IRT Scaled Score: 504
Students are able to write the numeral form of 3 digit numbers when their number names are given. Students can recognise
missing numbers in an ascending sequence of 2 digit numbers greater than 20. Students can perform multiplication of a 2 digit
number with a | digit number, not involving carry over. Students understand the concept of half as a number divided by 2, for
example they know that in a group of same objects, 3 out of 6 is half the number of that object. Students are able to recognize
patterns in sequences involving shapes. Students are able to apply subtraction operations appropriately and successively in
word problems. They are able to represent 'nothing' that remains after the subtractions as a 'zero'. Students are able to apply
the appropriate mathematical operation in word problems involving day-to-day life situations such as finding the age of a
person from that of another person when the difference is known.

Low Benchmark (students reaching 25" percentile)

25" Percentile IRT Scaled Score: 439
Students write the numeral form of 2 digit numbers when their number names are given. Students know 2 digit numbers less

than 20 and can identify a number that is missing from a sequence of consecutive numbers. Students complete the missing
numbers in a descending sequence of 2 digit numbers less than 20. Students know the arithmetic operations of addition and
subtraction and are able to carry them out for | digit numbers, placed vertically. Students do addition of two 2 digit numbers,
placed vertically and involving carry over. Students do subtraction of | digit numbers from 2 digit numbers, placed vertically
and not involving borrowing. Students know the arithmetic operation of multiplication and are able to perform the same for |
digit numbers, placed horizontally. Students identify similarities and differences visually, between different 2D shapes. Students
understand fractional quantities such as half written in a word form as one out of 2 parts and apply them practically in their
daily context. Students read time from a traditional analog clock. Students are familiar with the traditional currency
denominations and can perform simple addition of the same. Students can read the price tags of objects whose values are
represented by 3 digit numbers, to find the one which costs the least. Students understand word problems based on counting
the number of objects present in loose and in bundles of ten.
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4.3 How Different States achieve the Benchmarks

The graph below describes how different states are reaching the different benchmarks in Class 4 Maths. Similar benchmark
graphs for maths 6, 8 and language 4, 6 and 8 are provided in Appendix C

The states are sorted/arranged in the order based on the number of students scoring at or above 25" percentile (low
benchmark) nationally. The section of each bar that is coloured black indicates the number of students who fail to reach even

the low benchmark.

Percentage of Students Reaching SLS 2009 4"
Maths Class

MNational Benchmarks of Maths Achievement

State Percentages of Students Reaching National Benchmarks am‘:n?::ﬂ ";mﬂmm""":;‘ mmr.:m S
Delhi ' 51.7 80.8 5.3 Pttt tecronsolt
Maharashtra : 54.0 76.5 92,1 s
Karnataka | 39.0 64,1 88.2 '“:':U_F;rm’
Kerala 41.4 674 B8.0
Orissa l 48.4 &67.7 B5.9
Tamil Madu 218 5319 B4.8
Chandigarh™ 9.9 24.6 55.3 81.8
Uttarakhand 1.1 26.7 55.6 78.9
Mational 12.0 27.0 52.0 77.0
Andhra Pradesh  |mimm— 4. 15.6 43.0 6.1
Punjab | — | 49 17.7 43.8 75.3
Haryana 6.7 0.2 46.4 74.5
Bihar 6.9 21.1 47.2 73.2
Chhattisgarh | — 4.0 14.6 419 7.7
Jharkhand _l 6.4 20.0 42.6 71.0
Gujarat — l 1.6 12.8 19.8 67.5
Assam _ l 7.7 16.3 37.2 63.7
Rajasthan | - l 6.1 14.6 332 57.0
Madhya Pradesh  |sm—" | 4.6 14.3 32.4 56.5
Jammu and I{ashmbr L1 2.0 6.8 24.1
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1] Percentage of students at or above Advanced Banchmark

o+l Percentage of studens at or above High Benchmark

=+E+ Percentage of students at or above Intermediate Benchmark.

B+E+ "+ Percentage ol students at or above Low Benchmark.

[ ] Percentage of students below Low Benchmark:

Jammu and Kashmir, Madhya Pradesh and Rajasthan have the maximum number of students who fail to reach the low
benchmark, as could be seen from the extent of the black coloured section of their bars.

Maharashtra has the maximum number of students (29.6%) reaching the Advanced Benchmark (90" percentile nationally);
Jammu and Kashmir, Gujarat, Chhattisgarh and Andhra Pradesh have a negligible number of students (1.1%, 3.6%, 4.0% and
4.1% respectively) in the Advanced Benchmark.

At the national level 33.0% of students do not reach the low benchmark and about 12.0% of students reach the advanced
benchmark.
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4.3.1 How is this information useful?

Benchmark information can be used in a variety of ways
At the policy level

At the level of curriculum and pedagogy to determine patterns and in-explicables
- At the school level

I. At the Policy Level: Educational reform is a complex process and requires focussed and consistent approach to bring
about a change. Often the various stakeholders are at a loss where to prioritise their time and resources for lack of availability
of data. For example, a policy maker deciding about the training required for teacher education, may need
information on which subjects and concepts need the most attention. The policy maker would like to know if training
needs to be provided for all concepts or is there a way in which the concepts requiring the most attention for a state/district
can be identified and targeted. Let us see a few cases of how the information can be used.

CASE [|: Benchmarking determines what students know and are able to do at different quartiles of the population.
Benchmarking also makes it possible to get this type of specific and accurate information about the different segments of
student population. For example, in the graph above, Let us take the case of Madhya Pradesh. In Madhya Pradesh while
56.5% reach the low benchmark the remaining 43.5% are not acquiring the knowledge and skills specified by the low
benchmark. For instance, these 43.5% students in Madhya Pradesh in class 4 are NOT able to do the question below which a
student reaching the low benchmark can do.

An Example of What Students Reaching Low Benchmark In Maths Class 4 Knows and Are Able To Do

" Class 4 Maths 2

] Students’ reaching the low benchmark knows
Write the number that comes between: 2 digit numbers less than 20 and are able to

identify a number that is missing from a
8,20 sequence of consecutive numbers.

Sample Question 59 Majority (86.9%) students are able to give the correct answer. A big number of students are able to answer this question as it is
\_ anchored at low benchmark (students reaching 25th percentile). (Ref: Annexure C) )

Madhya Pradesh has also only 4.6% of students reaching the advance benchmark. For instance, only 4.6% of students in
Madhya Pradesh can DO the below question.

An Example of What a Student Reaching Advanced Benchmark In Maths Class 4 Knows and Are Able

To Do

" Class 4 Maths I

Distribute the bananas below into groups of four. A student reaching the advanced benchmark

How many groups will be formed? Tick (v) the knows how to form groups of equal numbers
answer.

out of a given set of an object. This is not
known to the students reaching the high

Sosos
b}\x_.JL % enchmark.
> ‘Q:;\_;“KHJ benchmark

Cow»
w h O —

Sample Question 60 A big percentage of students (37.9%) are choosing option A. It seems these students are simply counting the number of bananas
\ instead of grouping them. The ability to group objects in equal numbers from a given set is acquired by higher ability students. j

While this information is alarming, it DOES assist a policy maker to take data driven decisions. The policy maker in this case is
confronted with the issues that at the lower end of ability, there are many (43.5%) who are not reaching the most basic
education, while at the higher end, there is a paucity (4.6%), with students not reaching their full potential. The policy maker
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can decide to prioritise on the lower end or the higher end. If the State decides to focus its attention on improving the
43.5% of students below the low benchmarks — then most of the efforts of the state, say remedial education,
teacher training, textbook reform/assistance, etc for this class and subject should focus on the knowledge and
skills that the low benchmark students achieve, rather than trying to improve ALL of the system in one go. This
way one can assist the students below low benchmark first to acquire the knowledge and skills that are needed to
reach the low benchmark; then students achieving low benchmark to acquire the knowledge and skills defined by
the intermediate benchmark and so on.

CASE 2: Similarly, using the graph above, Tamil Nadu may find that in comparison with Orissa it has almost similar number of
students who have crossed the low benchmark (Orissa — 85.9%, Tamil Nadu — 84.8%), however, it has a low number of
students in the Advanced Benchmark in comparison to Orissa (Orissa — 27.7%, Tamil Nadu — 8.8%). Tamil Nadu may then
decide to target improving the number of students reaching the advanced benchmark. The state education officers as a result
may focus their efforts on bringing the ‘High’ benchmark students (students not reaching the advanced benchmark) to the
advanced benchmark level by providing additional learning support for the concepts that form the advanced benchmarks.

Thus at the policy level, knowing the benchmarks and what percentage of students reach these benchmarks allows a decision
maker to set their goals and focus on specific target areas rather than widely spread their attention, thereby spreading
themselves thin.

Il. At the level of curriculum and pedagogy to determine patterns: The curriculum and pedagogy efforts can easily
provide remedy for what is not known or understood by the different ability groups by observing the benchmark patterns
across classes.

CASE |: The same concept asked in different levels of depth through different questions, often, through scale anchoring provides
information on how students at different ability levels are able to achieve them. For example, all the questions below that
anchored at the different ability levels of Class 4 — Advanced, High, Intermediate and Low explore the concept of a fraction as
understood by students.

Class-4 Maths

Concept of a Fraction
If a watermelon weighs 10 kg, how much will half the | Students understand fractional
watermelon weigh? quantities such as half written in
a word form as one out of 2
parts and apply them
practically in their daily context.

Low Benchmark
(25" Percentile)

In which figure are one-half of the dots black? Tick (v) the answer. Students understand the

concept of half as a number

Intermediate

Benchmark ® O O} J© O @ o o @) divided by 2, for example, in a
f same objects, the
th : O 0O o group o jects, Y
(07 Percentle) 00 c e know that 3 out of 6 is half the
A. B. C. D. number of that object.
Which figure is divided into four EQUAL parts? Tick (v) the

answer.

High Students understand parts of a

Benchmark whole and can visually identify
(75" Percentile) l / equal parts.
A. B.

C. D.

Which figure is % shaded? Tick (v') the answer. Students understand half

represented as a fraction and
Advanced P

Benchmark m understands it as one out of 2
(90" Percentile) A equal parts and are able to

U identify the correctly shaded
figure based on this.
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It is interesting to note that while the low scoring students (25™ and 50" percentile ) are able to understand a
fractional half as one out of two OR its equivalents (3 out of 6), they have difficulty in understanding equality of
parts and does not know that all the parts have to be equal.

CASE 2: Benchmarking reveals that some concepts although expected to be achieved in class 4, are achieved only by the brightest
students in class 8. For example, the question below on measurement was asked in the class 4, 6 as well as class 8 Maths
paper, but was achieved only by students reaching the advanced benchmark in class 8.

Class 8 Maths

T I|||| T

1 2 3 4 5 6 7 8 9 10
[m[[h d"] Students understand information
R TR

presented visually and are able to
The length of the line in the figure above is 4 cm. How long is

calculate distance by observing
) ) ) .~ | the starting and the ending points
the pencil shown in the picture below? (Use the ruler shown in
the picture.)

Advanced
Benchmark

and calculating the units of
distance travelled between the 2

(90" Percentile) PE points.

Students can apply their

T knowledge of measurement to
“My 2 3 "l]_ 5 6 7 8 9 10 find out thehlength of:penlcil's
image using the image of a scale.
T
cm.

CASE 3: Benchmarking reveals that certain concepts which are difficult and not achievable except by the brightest students in a
lower class continue to remain difficult in the higher classes t0o. It is natural to expect that while a concept is difficult for a class 4
student, it will become comparatively easy to a class 6 student and much easier to a class 8 student. In such cases, one would
see a question repeated across classes to anchor say at 90" percentile in class 4, then at 75" percentile at class 6 and at 50
percentile in class 8. However, benchmarking reveals that certain concepts which are difficult and not achievable except by the
brightest students in a lower class continue to remain difficult in the higher classes too, indicating that these will largely remain
in the future adult population too unless remedied. For example, the concept of multiplication below remain achievable only
by the students at the 90" percentile in both classes 4 and 6, revealing that the concept has not become easier at class 6 as one
would expect.

Class 4, 6 Maths

Concept of Multiplication

Students understand the concept

Advanced Fill in the appropriate number in the box. of multiplication as repeated
Benchmark addition and are able to equate
(90" Percentile) 3 X =3+3+3+3 multiplication of 2 numbers as

the number of times another
number is added.

Similarly in language, writing a few meaningful sentences correctly seems to be the most difficult and is achieved only by the
students who reach the high or advanced benchmark. The questions below, asked in class 6 and 8 to write 3 sentences about
the given context, show that this remained difficult. They were only answered by achieved by only students in High
benchmark in both class 6 and class 8 and had not become easier in class 8.
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Class 6, 8 Language

High Write 3 sentences about yourself. .
Benchmark Students are able to write 3
(75" Percentile) meaningful sentences
(Class 6 Question) appropriate to the context.
- - - Students are able to
High Write 3 sentences about your favourite game.
Benchmark (75 construct these sentences
P il g applying rules of grammar
ercentile
correctly.
(Class 8 Question) v

Ill. At the school level: A teacher can administer or include the sample questions that are released for the different
benchmarks in her class tests. This will enable the teacher to check if the students in her class are reaching that benchmark or
not. The sample items and the questions that anchor at different levels in language and maths for classes 4, 6 and 8 are given in

Appendix C. An example is shown below.
SLS 2009 4”'
Language Class

SLS 2009 High National Benchmark (582)

of Language Achievement - Example Item
An Item That Students Reaching the High National Benchmark Are Likely to Answer Correctly®

Competency: Reads short text of 5-6 sentences that describes %
daily activity, routine context, simple description, simple story
: Correct
independently and comprehends stated facts
Description: Understanding stories that are read out and | | Delhi 75.2 A
answering  questions that require drawing straight forward Kerala 71.8 A
inferences from explicit information Maharashtra 70.2 A
To answer this item correctly, students need to connect the two Orissa 69.2 A
events the laying of eggs and the baby crocodiles coming out of Karnataka 66.2 A
the eggs. While three months are explicity mentioned, in | | Tamil Nadu 62.5 A
connection with hatching, it is only implicitly connected to the Chandigarh * 58.2 A
laying of eggs. Punjab 57.5 A
Uttarakhand 57.2 A
National 56.6
Bihar 55.0 v
Andhra Pradesh 51.9 v
Assam 51.3 v
Chhattisgarh 49.8 v
Gujarat 48.2 v
Jharkhand 47.5 v
Haryana 46.9 v
Rajasthan 4].1 v
Madhya Pradesh 385 v
Jammu and Kashmir 21.8 v
A State average higher than national average. 'V State average lower than national average.
EXCERPT A
Crocodiles lay their eggs and cover them with sand. After three months the baby crocodiles are ready to
come out of the eggs. )
When do the baby crocodiles come out of the eggs?
A. one months after the eggs are laid
B. two months after the eggs are laid
C. three months after the eggs are laid v
D. four months after the eggs are laid
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Chapter 5. RECOMMENDATIONS

5.1 Overall Recommendations and Policy Suggestions

It is worthwhile to review the main findings briefly here and then discuss what they suggest about the current educational
scenario in the public schools in the country. The main findings of the study are:

[.  Learning levels are extremely low. In the lower classes, a fair amount of ‘rote-based’ or ‘procedural’ learning is evident in
very basic numeracy skills such as number sequencing, operations of whole numbers involving | or 2 digits; naming of
numbers; reading clock time, understanding currency, etc. Even among procedural questions; students are able to
comparatively handle only ‘straightforward’ questions that are closer to what one would practise from a typical textbook
and not when they are slightly atypical. In higher classes, students are falling behind in all learning, even procedural.
Responses to some questions suggest that students are probably coping through learning happening outside the class. For
example, in class 4, while more students could add the fractions 22 and | 2 in a word problem using a real life context,
fewer of them could add the same when asked as a straightforward addition question as 2'2 +1 A= .

2. Learning taking place is not ‘Learning with understanding’ and a number of misconceptions exist among students on the
concepts learnt. The learning that is happening seems to be procedural or rote-based and not one of ‘Learning with
Understanding’ as students find it difficult to answer questions that require a deeper understanding of the concept.

3. Learning gains seen across classes is slightly incremental and not a large jump. Student performance in common questions
that were used to check learning gains across classes showed that performance increased as students move from class 4
to 6 to 8 in both language and maths. However, the extent of improvement was often slightly incremental and not a large
jump as one would expect. In most cases, nearly 40% of students in class 8 do not seem to have acquired class 4
competencies. Many misconceptions that students have in lower classes still continue in higher classes and in some cases
were found to even become stronger.

4.  Students find it difficult to express their thoughts in their own words in writing. Their writing does not go beyond the
most basic, tried and tested formulaic sentences they probably trained for while in their lower classes. Their writing
shows that they are learning language more as a subject and less as a means of natural communication. The writing has a
number of errors in spelling and grammar, and punctuation marks are conspicuous by their absence.

5. In all the states tested, fewer students were found to comprehend what they read. For e.g., in the oral reading test, more
than 87.1% of students in Gujarat could read a simple word, but only 40.3% could read a short passage and only 22.6%
could comprehend the information implicit in the passage they read.

6.  There are significant state-wise differences in student performance. Based on the relative performance/rank of the states
in different classes and subjects, an attempt has been made to consolidate the performance of |7 states. Kerala,
Maharashtra, Orissa and Karnataka are clearly performing overall better than the national average. Jammu and Kashmir,
Madhya Pradesh and Rajasthan were among the states that ranked among the bottom three overall. Bihar performed the
same as national average.

7.  Extent of students scoring zero and the overall performance of a state showed differences. Andhra Pradesh, Assam,
Chhattisgarh and Jharkhand, although below the national average, have fewer students not scoring in the test compared
to better performing states such as Haryana and Karnataka, indicating that while the states’ efforts could be addressing
the lowest ability students, it does not provide adequate support for overall improvement of all students. Jammu and
Kashmir, Madhya Pradesh and Rajasthan which ranked among the bottom 3 in overall performance also had the highest
number of students scoring zero indicating that these students are being left behind in these states.

8. The levels of learning of Indian students in government schools in class 4 and class 8 tested is much lower than the
international average as represented by studies like Trends in International Maths and Science Study (TIMSS) and
Progress in International Reading and Literacy Study (PIRLS). Similarly, on common questions used from an extensive
study for private schools™ in India catering to the elite and upper middle class, students in government schools showed a
much lower performance.

9. The comparative performance of boys and girls is similar to many international studies — boys seem to do better in
maths, although the SLS study reveals that it is a meaningful difference that matters in class 8 only.

12 Questions were taken from ASSET, a diagnostic assessment test by El, in which more than 4 lakh students participate from all states of India
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0. Analysis of Background factors showed that when students perceive themselves as being good at studies and think of
school as a place of fun and learning, they show good performance. The analysis also reveals the importance of
inculcating reading habits in student, for spending 30 minutes each day to read material other than textbooks brings
about higher achievement. Teacher training is important especially for mathematics teachers for better achievement of
students in the subject. Unexpectedly, analysis shows that students whose teachers have an academic degree developed
lower scores in both language and mathematics than those who did not have these.

5.1.1 Discussion on the Findings

The study emphasizes that the levels of learning in our Indian public schools is low. The problem appears to be two fold — very
basic or rote learning in the lower classes and not much progress even in rote learning in higher classes. Students in higher
classes are also not improving in their lower class competencies, as is seen from questions that were used commonly across
classes to check for progression in learning. The state policies of promoting students, irrespective of their academic
performance may be moving them up in class level but are not doing so in actual learning.

In the last decade, while there has been considerable progress in enroliment to achieve near 100% enrollment of 6-14 year
olds, this is only the first step. The children must also complete eight years of useful and relevant school education (I ™
document, GOI, 2006). In the 21* century we need students who are learning the portable skills — of critical thinking,
creativity, learning to learn and adapt to new ways as the world changes. While providing access and inclusive education to all
is important, it is critical that steps are taken to ensure that this education is one that is equipping the student with the needed

plan

skills and competencies.

Unless educational systems have been inherently focussed on students’ learning with understanding, it should not be surprising
that a critical comparison usually discovers that student learning levels are low. This has been the experience the world over -
and historically, educational systems were not focussed on student learning. Reforms and changes have mostly been initiated in
the last 20 years, with some nations (like Finland and Singapore) showing significant success. India can, and should, aspire to be
performing at the levels of those countries within a period of 5-10 years. The key requirement to achieve this is political will
and a shared understanding of the goal and what is needed to achieve this goal.

If the goal is to improve the quality of an educational system, we need to define quality clearly and how we would know if it is
achieved. Early definitions of quality focussed on the physical infrastructure and teacher qualifications. Later the quality of
classroom processes was considered a measure. However, from the viewpoint of outcome-focus and objectivity, it is widely
agreed these days that measuring student learning levels is the most effective way to judging the overall quality of the school
education system. This does not mean that factors like physical resources and classroom processes are not important, rather
those are factors that determine quality. However, to know that these factors are serving the goal well, the focus needs to be
on the outcome ‘how well are students learning? which needs to be regularly monitored. Scientifically collected data on student
learning outcomes and the existing gaps, then, enables the stakeholders in the system to address the gaps to attain the quality
goal.

5.1.2 Strengths and Weaknesses of the Existing System
Looking at the system holistically, we feel the strengths and weaknesses of the public education system are as follows:

Strengths:

I. Fairly Qualified Teachers: Overall teachers in government schools are more likely to be trained, have greater
experience and a higher salary than teachers in private schools. Regular teachers are also more educated than
teachers in the private sector (Sangeeta Goyal and Priyanka Pandey, 2009). We also found that teachers in the
government schools tested were fairly well qualified. (For example, out of the 2399 schools tested in the study — 75.0 %
of teachers have an academic degree or more and only 4.2% of teachers reported not having any teacher training)

2. Education is valued in the society: All sectors of the society especially the middle class and the lower class value
education as a gateway for a better life. The success of the ordinary citizens to become wealthy in sectors like IT also
serves as an inspiration for the lower classes to send their children to school. The right to education act also shows a
society that values education as a fundamental right. (All this is reflected in the opinion of students too, only 16.0% of
students tested said that they considered coming to school as useless).

© Educational Initiatives Pvt. Ltd.



What are Learning Outcomes?

Learning outcomes are statements of what a learner is expected to know, understand and be able to demonstrate after
completion of learning. They are essentially student centred or learner centred. They seek to describe the student’s
learning progress in terms of the knowledge acquired, the comprehension of that knowledge, the capacity to apply it,
the capacity to analyse, synthesise and evaluate. Learning outcomes guide the selection and coordination of appropriate
content, learning activities, and assessment strategies that promote the overall learning process. Quality of student
learning can be monitored against the expected performance for these learning outcomes.

An example of a Learning Outcome in Reading: Students’ listen to or read the various types of texts for
information, comprehension, and literary appreciation.

In Classes K-4, students should know and be able to do the following:

e Listening to /and reading a variety of Indian and non-Indian literary (class-appropriate fiction, folktales, fables,
funny stories, rhymes, plays, diaries, etc.) and non-literary text (simple informational text, text books of other
subjects, picture books, simple descriptive/ narrative text, children’s encyclopaedia, instructions from science
experiments, factual recounts (news stories), lists, etc.

- From ‘Learning Standards’ by Educational Initiatives

How can one check for the quality of attainment in this reading outcome?

These are described in the 4 performance levels — Basic, Partially Proficient, Proficient, Advanced.

Basic Level
This requires students to receive or recite facts or to use simple skills or abilities. Oral reading that does not include
analysis of the text, as well as basic comprehension of a text, is included. Items require only a shallow understanding of
the text presented and often consist of verbatim recall from text, slight paraphrasing of specific details from the text, or
simple understanding of a single word or phrase. Some examples that represent, but do not constitute all of, Basic Level
performance are:

* Support ideas by reference to verbatim or only slightly paraphrased details from the text.

¢ Use a dictionary to find the meanings of words.

Partially Proficient Level
This level includes the engagement of some mental processing beyond recalling or reproducing a response; it requires
both comprehension and subsequent processing of text or portions of text. Inter-sentence analysis of inference is
required. Standards and items at this level may include words such as summarize, interpret, infer, classify, organize,
collect, display, compare, and determine whether fact or opinion. Literal main ideas are stressed. Items require closer
understanding of text, possibly through the item’s paraphrasing of both the question and the answer. Some examples
that represent, but do not constitute all of, Partially Proficient Level performance are:

* Use context cues to identify the meaning of unfamiliar words, phrases, and expressions that could otherwise have

multiple meanings.
* Predict a logical outcome based on information in a reading selection.
* Identify and summarize the major events in a narrative.

Proficient Level
At this level, students are encouraged to go beyond the text; however, they are still required to show understanding of
the ideas in the text. Students may be encouraged to explain, generalize, or connect ideas. ltems may involve abstract
theme identification, inference across an entire passage, or students’ application of prior knowledge. Items may also
involve more superficial connections between texts. Some examples that represent, but do not constitute all of,
Proficient Level performance are:

* Explain or recognize how the author’s purpose affects the interpretation of a reading selection.

* Analyze and describe the characteristics of various types of literature

Advanced Level
Higher-order thinking is central and knowledge is deep at this level. Students take information from at least one passage
of a text and are asked to apply this information to a new task. They may also be asked to develop hypotheses and
perform complex analyses of the connections among texts. Some examples that represent, but do not constitute all of,
performance at advanced level are:

* Analyze and synthesize information from multiple sources.

* Examine and explain alternative perspectives across a variety of sources.

* Describe and illustrate how common themes are found across texts from different cultures.

- Dept of Education, Colorado
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3. Learning in mother tongue: A number of research articles point out that learning in mother tongue is beneficial in
the initial years of schooling. The government school system is the largest and often probably the only school system
in the different states of India that offers education with the mother tongue being a medium of instruction.

4. Ability of the State to handle large programs: The state has the machinery well entrenched to handle large
programs, the scale of which cannot be compared to any other sector. (For example, the midday meals program is the
largest school lunch programme in the world and caters to about 120 million students). This is important as any state
program that is adequately planned and meaningfully designed can be implemented and bring about a larger change
more easily compared to any other sector-.

Weaknesses:

I.  Focus on rote learning: The study reveals that whatever learning taking place is extremely rote-based, focussing on
the most basic facts, recall and procedures and less on thinking, understanding and helping students express their own
thoughts.

2. Students lagging much behind in higher classes: The study also shows that as students are moving up the
classes, there is a fall in their performance in all learning including rote. This means that students may move up the
classes based on social promotion. Their physical presence in schools in these classes is not guaranteeing learning.

3. Focus on ‘inputs’ rather than ‘outcomes’: While there has been a number of steps taken to provide inputs such
as physical infrastructure, classroom processes, etc the system so far has not much focussed on outcomes — ‘are
children learning? — focus on outcomes maximises efficiencies in any system. When outcomes are kept as the goal,
the monitoring and providing of inputs is well integrated to achieve the goal.

4. No empirical research to drive system shift: There is paucity of empirical research to establish the needs of the
system in terms of student learning, teaching learning process, etc. The decision makers often have to base the
decisions on ad-hoc compulsions as data that provides evidence and is collected scientifically to provide insights is
often not available.

5. Too much diversity/ tiers of schools: Government schools are run usually for the very poor, the poor go to low-
cost private schools, the urban middle class to private schools, while the very rich go to exclusive elite schools.
There is no positive public pressure on the schools, especially the ones that cater to the very poor to perform.

6. Accountability/Motivation: Teacher absenteeism study done by Harvard (Kremer et al, 2004) showed that nearly
25% of teachers were absent from school, and only about half were teaching, during unannounced visits to a
nationally representative sample of government primary schools in India. The current system does not have a clear
performance metric to differentiate a teacher who is performing and one who does not.

Based on this analysis of strengths and weaknesses, we make the following recommendations. Some of these can be affected
through policy changes. Others however, need building public opinion which is a gradual process and some are about setting in
motion certain regular practices that will help in this movement.

5.1.3 Recommendations

1. Orienting policies to focus on learning outcomes: While the Central Government initiated Sarva Shiksha Abhiyan
(SSA) in 2002 and set the targets of universal primary education in 2007 and Universal Elementary Education (UEE) by
2010 respectively, it has not set itself a target based on quality of student learning outcomes. Hence the expected 85%
transition rate from Class VIl to IX", as revealed by the study may well be students who are ill equipped with the
knowledge and skills expected for that class. While a debate may rage on “what is quality education? and on the
importance of imparting moral values, student attitudes and other co-curricular activities, one cannot deny that basic
education needs to ensure that the key concepts and skills are attained through formal schooling. The deficiencies in the
other non cognitive areas can be adequately compensated even by society, but school is the main centre where the
student will have access to develop the competencies and skills expected of his educational level. It is important that all
policies are build with a focus on the learning outcomes, for, if students are not learning, then this defeats the purpose
even if all other goals are met.

2. Making Low Stakes Diagnostic Assessments — a regular feature of the state programs: The assessments should
not be done with a view to penalising or punishing low-performing students, teachers or schools. Many systems, including
the well-known US No Child Left Behind policy, penalise low performing schools or teachers or de-recognise them. Such
measures create fear in the system and lead to manipulations including outright cheating. They can seriously undermine

13 Report of the CABE committee on “Universalisation of Secondary Education”, GOI, 2005
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the original objective of trying to improve the system. Assessments tend to work well when they are low-stake. Their
purpose is to inform students, teachers, schools and even the larger society where schools stand. Without
official pressure, the purpose of the assessment is two-fold: to provide support and information, and this itself leads to
the creation of a positive peer and/or self pressure. Teachers are forced to ask themselves why their students in class 6
(say) are not learning well when other children in another part of the district or state are. Punitive action — if at all —
should remain a last and rare option.

It is sometimes felt that tests developed and administered by the class teachers themselves can be used. But such tests
and processes contain conscious and unconscious biases. The tests must be created by a body or organisation that is truly
independent and is not in way responsible for providing quality education. It should have a standing in the research
community and must have an established research track record (including benchmark data) to develop credible
assessments. Low stakes assessments thus developed should be diagnostic and check for understanding and not simply
rote or recall.

3. Extensively use Benchmark data from the study to build reform: A powerful goal of these assessments is to obtain
a clear picture on where students and teachers stand with respect to peers in the state, peers in the rest of the country
and peers internationally. These are not just numbers but detailed statements of strengths and weaknesses which can lead
to specific action points. This is one important and powerful positive consequence of tests such as SLS. A second is simply
the motivational value — to know that others are doing something better provides a challenge and a certain amount of
pressure which can be a powerful motivator. (Point 2 above emphasises that additional pressure should not be applied).
Note that benchmarking also reveals one’s strengths, not just weaknesses and this can be a positive motivator.

Benchmarking can and often does reveal overall weaknesses and that the state of affairs is not as rosy as it was believed.
Elements like the media and others would try and exploit this, and that is one reason governments are often sensitive
about such results (this is true across the world). However, the courage to openly accept that there are weaknesses that
need to be improved and to face the criticism may be an important step towards focussing on the problems and solving
them.

This is an excerpt'* from a press note released after Dubai’s results in an international benchmarking test (which were not
very good) were revealed: “The head of Dubai’s Knowledge and Human Development Authority said: ‘You cannot improve your
education system overnight. Neither can we wait 12 years to improve our system, since that is the school life of a child and their
education is too important to us ....\We want to share information with the public so that everyone is working with us as we go
forward with our job of developing the human potential needed for Dubai’s continuing success. We need all of our human
resources to collaborate on improving education.... Although Dubai’s results have placed us first in the Arab world, we do not
intend to compare ourselves with countries in the region. Our commitment is to found an education system of international
standing.” The CEO of Dubai Schools Agency, added: ‘Now we can move on, taking our teachers with us. We have all had to
confront the disruption and anxiety that assessments can bring. We know that good education is all about good teachers, and
we can now analyse and develop data which will help us in supporting our teachers. For example, perhaps teachers spend too
much time on certain subjects and not enough on others. We have real evidence now and we can use it to make adjustments if
they are necessary.’

4. Student Progress Tracking System: Using data to make informed decision-making at every level changes how
institutions have to function and it requires changing expectations, changing the thinking of management at the leadership
level, developing assessments that accurately measure learning gains, developing information technology systems that can
make this data available accurately and in a timely way, and building capacity at every level of schooling to use data well.

We have reached a stage in our development where accuracy of available data alone can make a significant difference to
our development. This brings to the fore the need for computer-based systems like Student Progress Tracking System in
helping to achieving universal primary education nationally. Student Progress Tracking System is a computerised system
with unique student identification and aids in tracking student learning / progress on both scholastic and non-scholastic
domains. The system would be a comprehensive database of students, teachers, schools and is ideally accessible at the
school as well as at a central level. Such a system will allow drilling down of information to the level of the individual
student and teacher and enable targeting the remediation.

% http:/;ww.khda.gov.ae/CMS/WebParts/TextEditor/Documents/TIMSS%20English%20Press%20Release.pdf;

© Educational Initiatives Pvt. Ltd.



5. Large Scale Awareness campaign to redefine attitudes towards learning - a movement against rote learning
and for Learning with Understanding: Rote learning can deceptively look like learning and be mistaken for it. A
consensus needs to be gradually built that rote learning is not learning at all. Further, our entire education system is geared
to measure rote and this is well entrenched in the exams at the school and board level. It can be argued that ‘reports of
low student learning levels are alarmist, as students are scoring well in board exams and securing college admissions, and
so, outside comparisons are unfair because the ground realities in our country are unique’. Such an argument misses the
point that the world of tomorrow needs people who may need to learn new skills every few years, and rote learning will
not serve them well. Much debate and differences about education quality stem from whether the goal being sought is
rote learning, or learning with understanding. A consensus needs to be gradually built that rote learning is not learning at all.

A long term public education campaign should also be instituted with the idea of discussing and disseminating these views.
Discussions and campaigns should be arranged around issues like “What is learning?”, “What is good education for our
children?”, “What is a good school and how can | help improve my child’s school?”, etc.

This recommendation sounds general and possibly a little vague, but is an important one. Teachers and parents need to
know what success will look like — a rote learning system says success means high marks in the board exams — a system
based on learning with understanding says success means students pursuing careers of interest with passion, a culture of
entrepreneurship and an education system that genuinely engages learners. These two goals are very different, and
through discussions and debate, one of them has to be agreed upon, and then pursued with full vigour-.

6. Widely disseminating the findings of this report among teachers and others: We recommend that each state
make a systemic and detailed plan to disseminate this report, giving every teacher an opportunity to see it, understand and
even question and discuss it. We recommend that a series of workshops be held at the district level in each state to share
the findings with teachers, and other teachers be provided simplified copies of this report. The purpose of all this is two-
fold: I. initiate the rote versus learning with understanding debate in the country; and 2. get teachers to start thinking
about ‘what are children learning and not learning’ rather than just focussing on ‘what are we teaching or what to teach’.

7. Providing effective teacher support based on the feedback from the assessment: Targeted capacity building in
teachers is often enabled by detailed diagnostic assessments such as the SLS, which reveal absolute performance and
trends showing weaknesses in groups of students, schools and sometimes even a region or in the entire state. The
background factor analysis in the study reveals that teachers with academic degree were ineffective in achieving high
scores for their students in language and maths while teachers with teacher training qualification were effective in
achieving higher scores for their students in maths. This is an indication for reviewing the teacher recruitment and training
system.

- The key goal of teacher training has to address teacher attitudes towards learning, specifically on rote learning versus
learning with understanding

- Student interviews'” should become a standard part of pre-service teacher training, and also an activity that practising
teachers should be encouraged to do. Practices like Japan’s ‘Lesson Study’ which make a teacher more reflective and
research-oriented, even in a classroom context, should be analysed and adopted.

5.2 Limitations

The issue of student seriousness: The reliability of data collected in tests like these is sometimes objected to on the
grounds that students may not be performing to the best of their abilities in low-stake tests like these. According to this
argument, it is only when students recognise that the cost of not performing ‘well’ is high, that they do their best. Hence, if
this is true, the results may be lower than what students are really capable of. However, the relative performance will still be
comparable with international and Indian students as the same argument holds true for all low-stakes tests.

Testing limited to language and maths: One may argue that concluding about educational quality on the basis of
performance in language and maths alone is one dimensional, while quality education is much more and includes the non-
cognitive — moral and social aspects too. However for the purpose of measurement, it has been generally accepted through
research that acquisition of cognitive skills is a reliable indicator of attainment in non-cognitive areas too (Govinda and
Varghese, 1993, Hanushek, 2007).

1 Why could 61% of the students in class 8 not identify the number among the given numbers in which 3 had the greatest place value? Why could students not

measure the length of a pencil even at class 8 level? These answers can be obtained through a structured process of speaking to students and carefully listening to
their answers. This process can be video-recorded and used in teacher training to help teachers understand how students think and what misconceptions they
have. The skill of actually conducting these ‘student interviews’ trains teachers to listen to students - something that usually gets missed in the rush to ‘complete
the syllabus’.
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States Selected For the Study

Percentage of total

population

Sate'UT Name | Seloctod Mot Solecrod Participated

Population (March 2001 |

consus)

] Urtar Pradesh 166,197 921 16% Selected Mo
1 IMaharashira 96,878,627 105 Selected Yes
E] Madiya Pradesh 60,348,023 % Saolected ot
4 West Bangal BO, 1 76,197 B% Salected Mo
5 Andhra Pradesh 76,210,007 % Selected es
& Tamil Madu 61405679 &% Selected Yes
7 Fajasthan 56,507, 188 % Selected Yes
B Behar B2,998,509 % Selected Yes
9 Farnatako 52,850,562 5% Salected o1
(1] Gujarat 50,671,017 5% Saleoted Yes
1 Chhattisgarh 10,833,603 9% Solected Yes
12 Orissa 36,804,560 k] Salected ‘fas
13 Karaiy 31,841,374 1% Salncted Yos
14 Jharkahand 16,545,829 9% Selected Yes
15 Aszam 25,655,528 % Selected Yes
16 Punfab 14 358,999 9% Selected ez
17 Diedhi 13,850,507 196 Selected Yes
8 Haryana 21,144 564 % Selected Yas
19 Jarrimu & Kashmir 10,143,700 19% Salected Yes
0 Uttarakhand 8,489,349 1% Selected fes
21 Himachal Pradesh 6,077.900 1% Salected Mo
i Tripura 3.199.203 0% Mot Salectad
13 Magaland 1. 990,036 0% Mot Selected
4 Manipur 1.166,T88 (i ] Mot Selected
235 | Meghalia 2318872 0% Not Selected
16 Arunachal Pradesh 1.097 968 % Mot Selected
77 | Maoram B33 573 0% Not Selected
18 Silckien 540,851 o2 Mot Salected
3 | G 1,347 668 0% Nat Selected
1,025,939,852 100%:
Mote! Chandigarh |s the capital of the states of Purdab and Haryana, and is a Uinion Territory, separate from the two states and wat included in the study.
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A total of 4 districts were selected for Madhya Pradesh, one from each High Tail, Above Median,

Below Median and Low Tails of HDI ranking
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Chapter 6. SAMPLE DESIGN

6.1 Purpose

Representative and appropriate sample selection and implementation of the same in all states was crucial to achieve the
purpose of the project, which was to understand in detail, with respect to specific competencies and in a comparative sense
across |8 states, how children in government urban and rural schools are learning in classes 4, 6 and 8. More specifically, the
sample design had to be able to:

e  Objectively measure the learning levels in the schools across the 18 states.

e  Facilitate interstate comparison of student achievement.

6.2 Steps Followed for Finalising the Sample Design

The sample design that was followed is one that is used in large scale educational surveys such as TIMSS. EI’s earlier MSB study
also followed a similar design. The challenges in SLS for sampling were in deciding the methodology for selection of the
districts and in providing representation for the urban and rural schools and appropriate stratification among the primary,
upper primary and high schools that had the classes 4, 6 and 8. Educational Initiatives partnered with professors from Indian
Statistical Institute, Kolkata to finalise the sampling design. Presentations were also made in National Centre for Educational
Statistics (NCES) in Washington, USA for inputs from international sampling experts based on their experience in NAEP and
TIMSS. The final sampling plan was also presented to the Ministry of Human Resource, India and suggestions were taken from
MHRD, NCERT and EdCIL that enabled finetuning the final sample design.

6.3 Collection of Enrolment Data

Enrolment data from DISE was collected from National University of Educational Planning and Administration (NUEPA). This
data was supplemented with the enrolment lists from state governments wherever necessary, for example, all schools in
Chandigarh, and class 8 in Surendranagar in Gujarat.

6.4 Methods and Details of Sample Design

Population: Students studying in classes 4, 6 and 8 in government (DOE and Local Body) schools in urban and rural areas in the
18 states and | union territory participated in the study.

Selection of States: States that have more than 1% of the country’s population were selected for participation in the study.
The final states tested represented 74% of the Indian population.

Selection of Districts: The Human Development Index (HDI) is an index combining normalized measures of health, literacy,
educational attainment, and GDP per capita. It is used as a standard means of measuring human development as per United
Nations Development Program (UNDP). In districts where HDI was unavailable, the literacy rate that was published by the
census was available. These were recommended by Indian Statistical Institute as a more robust measure to select the sample
districts for indicating overall learning in the state than an approach based on geographical—cultural division which was felt to
have a higher possibility of misrepresentation of the state’s achievement. For e.g., both Hyderabad and Mahbubnagar fall in a
Telengana region of Andhra Pradesh and are culturally and geographically alike but very different from each other in terms of
development. The criteria that was thus proposed was to select the districts as below:
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e Human Development Index/Literacy Rate as the indicator of the district’s development to rank the districts and group
them into 4 or 2 bins depending on the sample size required per state as High Tail, Above Median, Below Median and
Low Tail.

e  The final districts for a state were randomly selected from each such group.

However, based on recommendations from GOI, EdCIL and NCERT a composite approach for district selection using
HDI/Literacy rate and geographical-cultural representation was attempted to the extent possible. It was also ensured that the
final district selection is closer to the proportional distribution of the overall population of the country in the urban and rural
areas.

Sampling Plan: It was essential that the sampling plan be kept simple and easy to implement while yielding accurate and
efficient samples for both schools and students. The sampling plan proposed a two stage stratified cluster sampling design.
In stratified sampling the study population is divided into non-overlapping strata and samples are selected independently from
each stratum. Selecting whole group of participants i.e. in this case, intact classrooms is known as ‘clustering’ which serves to
increase the statistical efficiency of the sample. Stratification is the grouping of sampling units (for e.g., schools) in the sampling
frame according to some attribute of variable prior to drawing the sample (fore.g., urban and rural schools, category of
schools as primary, upper primary schools, high schools etc). Stratification ensures adequate representativeness of the sample
and improves the efficiency of the sample, thereby making survey results more reliable. Prior to sampling, schools in the
sampling frame can be assigned to a predetermined number of stratifications. Combining stratification and clustering
approaches allows the study to minimize the overall sample size without compromising its quality.

Sample Size: For a two stage cluster sample, there is no simple equation to calculate sample size as cluster sampling is subject
to ‘Design Effect’ i.e., the variability of sample estimates will be higher than that of simple random sampling, depending on
how the clusters differ between themselves, as compared with the within-cluster variation. Different combinations of the
number of clusters and number of units selected per cluster will yield different levels of precision. If we assume the variability
from the cluster sample to be twice that of a simple random sample, the overall sample size from the simple random sample
would need to be doubled to obtain the same level of precision as from a cluster sample. Based on these, testing covered
1.5 lakh students across the 18 states and 1 union territory to provide score estimates at 95% confidence limit for
means + 0.1s /Percentages + 5.0.

Sampling Technigue: The sample selection method used for this study was systematic probability-proportional-to-size (PPS)
technique. PPS is a sampling technique in which probability that a sampling unit will be selected in the sample is proportional
to some known variable (for e.g. in a population survey, the population size of the sampling unit, in this case, sampling unit is
the school). PPS sampling is used:

e when the populations of the sampling units vary, and

e to ensure that every element in the target population has an equal chance of being included in the sample.

This technique, while making the chance unequal for any sampling unit to be chosen, addresses population size. Where the
populations of sampling units vary in size and the sampling units are selected with equal probability, the likelihood of elements
from a sampling unit with a large population being selected for the survey is less than the likelihood of elements from a
sampling unit with a small population being selected. Reducing standard error and bias are two reasons to use PPS. In addition,
although weighting can also reduce standard error and bias, PPS sampling is self-weighting and, therefore, simplifies
calculations. So another reason to use PPS sampling was to avoid weighting.

Subsequent to stratification and selection of schools, the school enrolment was verified by field personnel prior to testing for
participation; else replacement schools selected by PPS were tested appropriately.
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Chapter 7. TEST DEVELOPMENT

This chapter describes the process and the steps that formed the basis for the test design and the test development process
followed in the Students Learning Study.

7.1 Built on the Earlier Municipal School Benchmarking (MSB) Study

In 2007, Educational Initiatives carried out the MSB study to assess the learning levels of students studying in local body schools
in 30 urban towns of the states of Andhra Pradesh, Gujarat, Chhattisgarh, Rajasthan and Uttarakhand. This study tested 26400
students in Language, Maths and EVS in classes 2, 4 and 6.

Table 7.1
Year 2006-2007 2008-2009
School system Government schools and similar private schools Government schools
Area 30 towns in 5 states of India 48 districts in |8 states and | union territory
Schools Urban Urban and rural
Classes 2,4and 6 4,6 and 8
Subjects Language, Maths and EVS Language and Maths
Languages 3 Languages I3 Languages
Test Components Written, Group Oral, Individual Oral Written, Group Oral, Individual Oral

The Student Learning Study (SLS) and the MSB study had a number of similarities and it was logical to build on the work
already done in MSB in terms of test design and test development. The steps used in Test Design and Test construction in
MSB are as follows:

I. A detailed textbook analysis of the participating states was done to find out: what the student is expected to know and
could do by the end of classes 1, 2, 3, 4, 5, 6 (that she/he could not before that class) and the common minimum
curriculum that is followed in each state, in other words, the difference in the curricula across these states class-wise.

2. The National Curriculum Framework, the focus group documents, the minimum levels of learning (MLLs) and
existing research on student learning and pedagogy in India were systematically studied.

3. National level workshops were carried out with subject experts and assessment experts to finalise the competencies
and development of items.

4. Some changes to the main tests’ design were also done based on a detailed workshop done with experts from
different educational organisations such as Vidya Bhawan, Digantar, Homi Bhabha Centre for Science Education,
Eklavya, National Institute for Advanced Study and experienced retired experts from NCERT. Feedback was taken
on the papers and test design from other organisations such as Centre for Learning Resources, Pune and Azim Premiji
Foundation.

5. 3 sets of papers were developed for each paper and adapted in 3 languages for the pilot tests to provide adequate
pool of items for selection in the main tests. Experts from organisations such as Central Institute of Indian Languages
(CIIL) guided the translation, Adaptation and Harmonisation of the versions across the languages.

6. Pilots were done in 3 states and feedback was taken from school teachers. The papers were also analysed for test
and item characteristics and fine tuned further.

7. The tests were finally carried out in 30 towns assessing 24600 students.

This rich past experience of the earlier MSB study guided the test development in SLS study in a systematic and successful
manner.
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7.2 Textbook Analysis

The textbooks of any state are the most important (and often the only) teaching and learning material in schools in a class for a
subject. They are a good source of information regarding the curriculum that the children are expected to learn in that
academic year. Analyses of textbooks carried out during MSB and other projects by El helped to map the competencies and
skills underlying the curriculum and textbooks of the various State Boards. The test developers studied the analysis to
understand what children knew in each class in every state and designed questions appropriately. The textbook analyses also
serve as a source on appropriateness of test items and words on cultural and linguistic contexts. The process of analysis
entailed:

20

21

2.
3.
4

o U

Reading through each chapter/lesson in the textbook

Listing down the skills and competencies in every chapter in the textbook

Listing down the types of exercises/questions at the end of each chapter/lesson

Documenting information such as the degree of match between the MLLs, if stated in the textbook and the content
and exercises of the textbook

Developing a comparison matrix to identify common content and skill areas between states

Creating a comprehensive list of skills and competencies for each class

Noting disparities in the curriculum that will need to be known for developing the papers for different states. For
example, numerals followed by different states in different classes determine the numerals that will be used in the
different version of papers. The table 17 below gives what form of numerals are used by different states in different
classes.

Table 7.2

Maths Numerals used in Different Classes in the Participating States

State Language

Andhra Pradesh Telugu English English English English English English English English
Assam Assamese  Assamese  Assamese Assamese  Assamese English English English English
Bihar Hindi English English English English English English English English
Chbhattisgarh Hindi English English English English English English English English
Delhi Hindi English English English English English English English English
Gujarat Guijarati Gujarati Guijarati Guijarati English English English English English
Haryana Hindi English English English English English English English English
Himachal Pradesh Hindi English English English English English English English English
Jammu & Kashmir English English English English English English English English English
Jharkhand Hindi English English English English English English English English
Karnataka Kannada English English English English English English English English
Kerala Malayalam English English English English English English English English
Madhya Pradesh Hindi English English English English English English English English
Maharashtra Marathi Marathi Marathi Marathi English English English English English
Orissa Oriya Oriya Oriya Oriya Oriya Oriya English English English
Punjab Punjabi English English English English English English English English
Rajasthan Hindi English English English English English English English English
Tamil Nadu Tamil English English English English English English English English
Uttar Pradesh Hindi Hindi Hindi Hindi Hindi Hindi Hindi Hindi Hindi
Uttarakhand Hindi English English English English English English English English

West Bengal Bengali Bengali Bengali Bengali Bengali English English English English
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7.3 Basis for Test Design

As mentioned before the basis for test-design was competency framework which was designed after analysing the following

e  The Minimum Levels of Learning (MLLs).

e The competencies and skills underlying the curriculum and textbooks prescribed by the government of the participating
states.

e The learning objectives as stated by the NCERT National Focus Group (2006) position papers in language and
maths.Other important skills and competencies identified, based on international best practices.

e Understanding competencies and formats used in other tests across India.

India does not have clearly defined learning standards and as a country the most common curriculum India has are ‘Minimum
Levels of Learning’ (MLL’s). However, a criticism that is also levelled against the MLLs is that they tend to be more mechanistic
in nature, as they mention in great specificity competencies that must be learnt, while often not mentioning at all the
underlying understanding desired. In this context, mapping the curriculum of the states from the state prescribed textbooks
assumed greater importance in order to make the tests valid across the different participating states. The National Focus
Group position papers released by NCERT in 2006 had explicitly mentioned broad learning outcomes as desired for India in
each academic subject which was also used as a guideline while framing the competency matrix for the study. The El team also
reviewed the curriculum of several countries (not as a part of this project) and curriculum frameworks of other international
studies such as Third International Mathematics and Science Survey (TIMSS), the Programme for International Student
Assessment (PISA), the Progress in International Reading Literacy (PIRLS), etc. Based on all these above, a skill framework was
prepared and the specifications for the tests were based on these frameworks. The subject content formed one dimension of
the specifications and skills / competencies the other. Details of the test paper design is given in chapter 1.5.

7.4 Process of Test Development

The test development process followed an internationally accepted methodology for finalising the test instruments. This
included broadly 3 stages:.

Phase | consisted of generating necessary information that The Test Development Stages

will form the groundwork for developing the tests. This Defining the Focus Group to be Tested
included the analysis of textbooks and syllabi, understanding Phase I: Information Detailed Study of Textbook/Syllabi
other tests and surveys on student learning and developing Generation basedon B dh oF Bt Moriie B St

. apriori hypothesis
the test items. Comparative Study of Other Curricula & Tests

Item Genzration and Development
Phase Il consisted of pretesting the developed items to

understand the functioning of how well each item traps Phase II: Item Ordering, Pre-test.Instrummt Development
student understanding of the concept. During pre-tests, Paper Development, Fistestin
cognitive debriefing was achieved through face-to-face
interviews with students and teachers for obtaining feedback
on the papers. Based on all these inputs the test design and
blueprint was fine-tuned. Pilot = Field Tests

Phase III: Final Instrament Statistical and Qualitative Analysis

Phase Il included the pilot field tests (given below in detail) || Development & Finetuni‘ng P‘apersl, Sqorecards, e
that were done on a large scale in 3 states. During the pilot Psychometric Validation Ems!a?onl: &Valll:latlmns e
field tests, the tests were carried out in 'as similar' a Fi:ir&:;m;::::m“mn PSS
condition in which the main tests were planned to be carried

out.

Pretesting for Face Tast Design & Paper Revisian

(Companents, DIty fevel, Testable
Vaiid]w and Cognitive L et LR s Tt
Debriefing Length)

The papers, scorecards, evaluator manuals, evaluator trainings, standardised test administrations were carried out to ensure
appropriate field conditions. The results were further statistically analysed on several psychometric measures. These were
done to fine tune the test papers. At each of the stages — during pre-tests, pilot field tests and final paper development,
translations, validations and harmonisation of the papers cross languages were done to ensure the comparability of papers.
The instruments finalised thus were then used for final testing.
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7.4.1 Developing Equivalent Language Versions of All the Tools: The test adaptations and translations follow a rigorous
process for compliance with the international test commission (ITC) guidelines. The maths papers were developed in English
and are translated into the regional languages based on the guidelines specified for translation which ensures that the original
meaning of the question, the reading level of the text, the difficulty level of the item does not change and the likelihood of
another possible correct answer for the test item does not arise. Reliability was ensured by further checking the translated
papers with language experts and reverse translation into English and synchronisation. This process was iterated for a few
times till the standardisation was achieved. An outline of the language test papers was developed in English. Based on this
outline, language teams developed the papers in Hindi, Gujarati and Telugu. Subsequently, the Hindi version has been treated
as the master and iterative changes are being made in all papers for harmonisation and comparability. A number of critical
issues related both to translation validity and appropriateness of certain questions came up at the time of translation, hence
the development of papers in multiple regional languages was an iterative process. This process also ensured that cultural
adaptations were documented and the test items were acceptable to all of the dialects of the language in which the test is to
be administered. Usually the translators were permitted to adapt the text as necessary to make unfamiliar contextual terms
culturally appropriate. These rigorous procedures for translation, cultural adaptations, and verification at every stage provided
for comparable test items across each participating state. The team involved in this stage of test development comprised
Language experts from organizations such as the Central Institute of Indian Languages (CIIL) and translators from the different
states. Sample assignments were given to translators and based on the quality of the completed assighments; the selection was
carried out to put together the multiple language teams who will work on translation and adaptation of the tool in the different
languages.

7.4.2 Pilot Testing and Item Analysis: The purpose of the pilot was to gather information on the functioning of the new
items in the tools, feedback for the test administration process and learnings for the field team in aspects related to
standardisation of testing procedures. Pilot tests were conducted in 3 languages (Hindi, Telugu and Gujarati). The districts of
Medak in Andhra Pradesh, Vadodara in Gujarat and Ghaziabad in Uttar Pradesh were selected for the pilot and permissions
were sought from the government departments at the district level. 16 schools (6 urban and 10 rural) were selected in each
district with an average class size of 40 students each in classes 4, 6 and 8. The evaluators were college students recruited
locally from in each district and trained for conducting the tests. The tests were conducted successfully from the second to
fourth week of September 2008 in all the districts. The papers were finetuned and the final test items for the main study were
selected on the basis of analysis of pilot test results.
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Chapter 8. TEST ADMINISTRATION

Any large scale assessment requires a systematic approach in all its stages i.e., sampling, test design, test development, test
administration, test evaluation, data entry, analysis and dissemination. The rigour with which each of these stages is carried out
ensures the success of an assessment program. The test administration in the student learning study was a complex exercise.
In order to administer the tests across states, a number of processes such as getting permissions from the different state
governments, collection of enrolment data, identification of physical location of schools to be tested, verification of attendance
data from teacher records, etc were needed to be carried out prior to final test planning, evaluator recruitment, training and
testing logistics. This chapter describes in detail the steps involved in implementing and carrying out the study in a standardised
manner across all participating states.

8.1 Permissions

As the study was targeting assessment of students in the schools run by the respective State Governments, communications
regarding the study was sent followed by presentations to the senior officials of the different State Governments at the level of
the Principal Secretary, Education Secretary, Director of Schools and in some cases State Project Directors of SSA for
obtaining permissions. Once the state level permissions were obtained, permissions had to be obtained at the district level too
for carrying out testing in the primary, upper primary and high schools that fell under their jurisdiction. This was done by
meeting and presenting the study individually to the District Education Officers (DEO) of the 48 districts in the participating
states. The states of West Bengal, Himachal Pradesh and Uttar Pradesh refused to participate in the study. The study finally
tested in |8 states and | union territory of India .Permission letters are enclosed in Appendix K.

8.2 Collection of Available Enrolment Data and Statistics in All States

The project team approached the National University of Educational Planning and Administration (NUEPA) for access to raw
enrolment data for sampling. NUEPA had subsequently given access to the DISE raw data that has been collected from the
various states. This data was checked for the relevant variables and information required for carrying out the sampling plan.
Any inadequacy of information observed in this data was supplemented by enrolment lists from the States, wherever
necessary.

8.3 Recruitment

Recruitment of Key Persons: A Project Manager (PM) and 5 Zonal Managers (ZM) were recruited to handle the overall
coordination for rolling out the SLS tests in the field. For the ease of all field logistics, the participating states identified for
testing were grouped into 5 zones and each zone was managed by one ZM.

Recruitment of State Coordinators (SC) and District Coordinators (DC): 2| State coordinators and 60 district
coordinators were recruited, one each for the state and district targeted by the study. The pool for hiring was contacted
through advertisements, personal contacts and by writing to the management, social work and B.Ed colleges in the district.
The applications received were selected and then screened with telephonic interviews and assignments given on planning
tasks. The candidates who cleared these stages were finalised after face to face interviews with the Zonal Managers for their
respective States and Districts.

Recruitment of Evaluators: The ZMs along with the respective SCs and DCs carried out the recruitment of evaluators. For
each of the 48 districts, 20 to 30 evaluators were recruited for the duration of -2 weeks. Evaluators were recruited from
colleges of education, social work and other social sciences (anthropology etc). Posters were put up in colleges to mobilize
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students, and presentations were made to students about the details of the study and how they would benefit by becoming
evaluators. A recruitment test'® was administered, and evaluators were selected based on their:

e performance in the test

e voice assessment (asking them to read aloud a passage in the regional language of the respective state, during which
they were graded for clarity, pronunciation, intonation, fluency and adequate loudness of voice)

e zeal, high patience levels and ability to work for long hours.

The selected evaluators were also given a certificate for participation (at the end of the study) apart from a stipend. A copy of
the evaluator certificate is enclosed in Appendix T.

8.4 Master Training Workshops

‘Master trainers’ (MT) were personnel who were overall responsible for training the evaluators and ensuring the quality of test
administration and evaluation. Master trainers were selected on the basis of the following criteria:

e A basic understanding of the test development process.

e A basic understanding about the need for the adherence of standardised procedures in field during data collection in
research studies.

e Fluency and high ability in the regional language.

e Working knowledge of English.

e  Ability to inspire and motivate evaluators.

e  Willingness to travel to assigned districts for training.

Master trainers were in-house members from the test development and research teams supplemented by expert teachers,
freelance language experts from colleges and other research organizations.

Training the Master Trainers (TOMT) was done through two workshops in Ahmedabad and Hyderabad for the duration of
three days each. For each state a minimum of 2 to 4 master trainers were identified for the training. During the master trainer
workshops, the master trainers, the zonal managers and the state coordinators were thoroughly given exposure to all aspects
of the study, test design and test development. They also were trained on the ‘what’ and ‘how to’ aspects of the evaluator
training. The master trainers also carried out a field trial test in 3 schools in both Ahmedabad and Hyderabad. They then
evaluated the answer responses by assigning the appropriate answer codes as per the score card. This gave them practical
insights on the various issues evaluators were likely to face during administration of the tests and evaluation of student
responses. The Zonal Managers and State Coordinators were also a part of the master trainer workshop and received training
on the do’s and don’ts the evaluators have to follow while visiting the schools during the testing. (for example, whether
evaluators could take food offered by the school, how they should respond if asked for any comment on the practices followed in
school, etc). The master trainers were also provided with a detailed step by step master trainer manual on how to do the
evaluator training in their respective districts for easy reference. This is enclosed in Appendix M.

8.5 Evaluator Workshops

Standardised test administration was not only important but also imperative for ethical and technical reasons. If performance
on the test was influenced by anything other than the attribute being measured then clearly this would reduce the accuracy of
the results, which in turn would make the relevance of the results to the assessment an issue. For example, if the test item was
measuring the ability to write with correct spellings (dictation) and the item was orally repeated for the student more than a
pre-decided number of times, or the administrator mispronounced the item, the variation in item scores as a result of this
would invalidate any conclusions on learning that has been arrived at with this item. In this context, evaluator training assumed
immense importance both for test administration and evaluation.

16 . . . . . . L .
A recruitment test was developed (in English and then adapted into regional languages) to check the basic ability of evaluators in Language and Maths as well as

the ability to understand the scoring rubric. The candidates were asked to assign answer codes appropriately for actual samples of student work that was given as a
part of the recruitment test. The recruitment test and its scoring sheet are enclosed in Appendix P.
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Each evaluator was trained for a period of two days in each of the 48 districts. The evaluators were trained by MTs with the
support of the ZM, SC and DC. MTs oriented the evaluators about the project and its purpose, on why the training program
was necessary, and gave the evaluators a thorough understanding of each paper and its associated scorecard. The evaluators
were also given training on how to pace the ‘group oral’ and ‘written’ parts of the test, how to read passages and instructions
in the paper, how to handle queries from students during the test and how to enter the answer codes for the student
responses in the topsheet (data collection sheet with valid answer codes for each question). MTs also clarified any doubts
evaluators had on the test design and development or on what the test item was trying to test.

Evaluators were also given training on selecting students for the ‘individual oral’ test
and how each item will be administered and answers coded. A mock test was also
organised to assess the quality of each evaluator. Sample student responses were
provided for each item from the pre-tested papers and evaluators were asked to assign
codes. Training was also given on do’s and don’ts every evaluator needed to follow in
the school, rapport building activities, plan for classroom seating, carrying and
distribution of test booklets, etc. They were also trained on aspects related to
arrangements for the test.

The training folders were taken back from the evaluators on the end of day 2 to prevent any leakage of the papers. Feedback
was collected in writing from all participants on both days and any gaps they had in their understanding of the process clarified.
MTs also gave recommendations to the ZM and SC on which evaluator was suitable for assigning to which class, and who
could be made the team leader, etc. based on their qualitative assessment of the evaluators during the training. Some
evaluators who did not comply with the requisite rigour were dropped from the programme at this stage.

Between the training and testing most districts had a time gap of 15-20 days and hence stage 2 training was also organised 3
days prior to actual roll out of main tests in each district. The focus of stage 2 training was to refresh evaluator memory on
what they learnt in training, in assigning roles, responsibilities for each evaluator, formation of teams for each school and
disseminating the testing plan. This training stage was led by the DC. The evaluators were also familiarised with the evaluator
code, El School code and entry of Topsheets | and Il. After a gap of one day that was given for evaluators to practice and
familiarise themselves with the papers and reading of passages on their own, the testing was rolled out in most of the states on
the 3rd day after the stage 2 training. The detailed step by step evaluator manual that covered all aspects of administering the
tests was used by evaluators as an easy reference during the testing program. The evaluator manual is enclosed in Appendix N.

8.6 Standardisation Processes for Field Operations

School Verification: Before the test was actually rolled out in the schools it was very important to check the school selected
for the test.Understanding the physical location of the school and the travel modes, school timings, enrolment of students in
the classes to be tested, etc for an idea of the classrooms would later help the DC to plan the appropriate seating of students
during testing. Any other issues that may prevent the school from participating in the research study could also be brought to
the fore. The SC and DC (in a few cases, designated team leaders) visited every sampled school prior to testing and informed
them about the project, took permission from the school authorities and collected requisite information along with the Head
Teacher’s contact details.

Test Administration: The tests were conducted in two phases. In the first phase it was conducted in |2 states and
Chandigarh from January—March 09 and in the second phase it was conducted in 6 states from July—September 09. During
testing:

e One evaluator was assigned for administering the test for each
classroom.

e Immediately after the school assembly, evaluators entered the classes
and started rapport building activities with students. After a non-
threatening comfort zone was established with students, evaluators
started the tests.

e In each class, the evaluator administered both the papers on the same
day with a minimum gap of 30 minutes between the two papers. The
language test was administered first followed by the maths test and the
student questionnaire.
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e The students were provided with the necessary writing implements like
pencils and erasers before the start of each test.

e Oral tests in language were held after the testing for class 4. From each
classroom 8 students were identified by skip counting in multiples of 5 or 3 as
appropriate from the attendance list for this. While administering the test to
each student, the evaluator immediately marked the relevant answer code for
the student for each item that was administered in TOPSHEET Il in the
appropriate place.

As far as possible, the DCs visited all the testing locations every day for smooth running of the testing. To ensure the smooth
administration of the tests and as a quality control measure, testing sites were also visited by ZMs on the first day of testing in
each state.

The evaluators were given answer sheets in the morning and they were collected
back in the evening. It was important to ensure that no question paper remained
on the premises or was copied as the test dates were different across schools. At
the end of the day, all the question papers and answer sheets were collected and
counted. No evaluator was allowed to carry the testing material to her/his home.
The DC used detailed checklists and maintained track of the number of test
papers, answer sheets, etc. that were used by each school. The PM who managed
the testing and resources centrally from Hyderabad was updated at the end of

ol Lo i d each day. To achieve maximum transparency on the process, an online system
was also developed for tracklng the daily reporting from the field. Each day, the DCs entered on a daily basis the total
enrolment, number of students present, number of students tested and test papers used for that day to enable tracking of
testing across the country.

Answer Coding: Test papers for every class were supplemented with a Score Card. The Score Card provided a question-
wise rubric (with scores / codes / answers) for how each response was to be scored. This process ensured that evaluators do
not “correct” questions and award marks, but only assign codes based on student responses. This minimises evaluator bias in
correcting a test paper. The Score Card captured common mistakes that children tend to make while answering questions.
The data that was collected by this process was critical for the diagnostic feedback and analysis. This form of scoring is
common practise in international tests like the TIMSS. The evaluators were provided with a ‘topsheet’ — which was an OMR
sheet. The OMR sheet had pre-designed valid codes entered for each question in the paper. The evaluator had to darken the
oval containing the appropriate answer code for the answer given by the student. Use of OMR sheet eliminated one layer of
error that occurs usually in large testing programs during data entry. A sample of the score card and the topsheet is provided
in Appendix W.

Each day of testing was followed by coding the next day for the schools tested the previous day. Coding was done at the
district Headquarters in a pre-designated place where evaluators assembled and carried out the coding activity under the
supervision of the District Co-ordinator. ZMs also visited the evaluation venues on the first day of coding in each state and
carried out spot checks on topsheet entries made by evaluators for specific student responses. The doubts during evaluation
were cleared by DC/SC or by consulting the MTs and the core team working on the project. The same evaluator administered
all the tests to the students of a particular class. On the first day of coding, evaluator errors were calculated by the DC and
was discussed with the ZM. Evaluators were sensitized to wrong coding (if any) on the first day itself, and asked to make the
corrections so that it did not get repeated subsequently.

Background Questionnaire Administration: Background Questionnaire or the “School Information Schedule” collected
information on the school resources, head teacher details and teacher information. The DCs or team leaders collected the
information from schools.

Printing and Despatch: The test instruments were centrally printed in Hyderabad and Ahmedabad and despatched to the
different districts. This enabled standardising the aesthetic aspects related to the paper used and print quality across the
different language versions of the papers.
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Manuals and Logistics Tracking Forms Used: The mammoth operation of testing was made smooth and standardised by
use of various manuals which laid the guidelines critical to all aspects of training and testing. The logistics tracking forms
enabled efficient processes for roll out of the tests across the different states. These are listed below:

Table 8.1
| Master Trainers Manual M
2 District Coordinators Manual ®)
3 Evaluators Manual N
4 Frequently Asked Questions About The Project L

Table 8.2
I Stock Received Verification Form (@]
2 Testing Dates Chart ©)
3 Class and Role Allotted o
4 Evaluator Label and Testing Table ©)
5 Evaluator Details and Attendance Sheet 0]
6 DC Daily Report form ®)
7 The Enrolment Number Feedback Form and FAQ S
8 Evaluator Training Attendance sheet R
9 Student Attendance Sheet ®)
10 Evaluator Training workshop feedback form Q
I Master Trainer’s feedback form Q
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Chapter 9. REPORTS AND ANALYSIS

9.1 Methods of Data Handling

The evaluators marked the codes for the responses given by the student in pre-designed OMR sheets that listed the valid
codes for each question. The OMR sheets were scanned and the data taken into the database. This was further cleaned using
special data cleaning programs that identified data errors such as duplicate/triplicate records, errors in fields such as the school
code, district and state information, class, language and maths test attendance, etc. The errors reflected in the error instances
file were rectified in a systematic manner through physical checking of the OMR sheets and supported by other records such
as attendance sheets, district coordinators’ daily reporting system and the actual answer scripts in required cases. The final
test data that was scored and used for further analysis in all the states has 0% error. The background questionnaire data was
punched in through data entry operators and checked for errors.

9.2 Analysis Methods

After scoring of the data, a number of reports were generated to check for the test characteristics — number of observations,
mean score and standard deviation (state-wise), reliability, etc. A range of diagnostic statistics was also derived to evaluate the
psychometric characteristics of each test item. This enabled the detection of any uncharacteristic behaviour of an item such as
extreme difficulty or vice versa, very low discrimination power, as well as any issue that may have been possibly caused due to
inaccuracies in translated versions, printing, etc.

The data was then scaled using Item Response Theory (IRT). IRT model is a ‘latent variable’ model that describes the
probability that a student will respond in a specific way to an item in terms of the respondent’s proficiency, which is an
unobserved or ‘latent’ trait and various characteristics (or ‘parameters’) of the item i.e., IRT puts item and students on the
same scale. Thus the difficulty of an item and the ability of a person can be meaningfully compared. The latent variable,
expressed as theta (0), is a continuous one-dimensional construct that explains the covariance among item responses.
Students at higher levels of 6 have a higher probability of responding correctly or endorsing an item.The student scores were
scaled to a mean score of 500 and SD of 100 as per internationally acceptable conventions. The IRT item parameters and the
matrix plot for each test are enclosed in Appendix G and H respectively. Scale Anchoring of questions to understand what
students know and do at different ability levels were carried out as described in chapter 4.

The background questionnaire data and the test data also were subjected to a number of statistical analyses such as t-tests,
Anova, Tukey's HSD, Correlation, Multiple Linear Regression, etc in order to find the relationships that exist in the observed
data.

Distracter analysis carried out at item and option levels enabled the identification of misconception and common errors.

A small sample of student responses on the free response writing questions in language were also analysed qualitatively to
understand how students perform in these items. The details of this analysis and the findings are given in chapter 2.4.
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