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1. EXECUTIVE SUMMARY

1.1 Background of the Study 

 A low stakes diagnostic student assessment is a powerful tool to highlight the key gaps in student learning to all 

stakeholders.  Testing serves not only as a tool for monitoring learning, but also as a pedagogical tool that enables 

the teacher through its actionable feedback. . India’s participation in PISA for 15 year olds in 2009 showed that our 

best students were nearly 1 standard deviation behind the best students in the world, while our average students 

were 0.5 standard deviation behind the world’s weakest students.1 For India to address the quality of learning 

effectively, fundamental issues need to be recognised. These are - rote learning, lack of data based evidence, data 

not used as the basis for decision making and the absence of systematic monitoring. 

The study focused on highlighting learner characteristics, their learning outcomes and the relevance of acquiring 

21st century skills in Secondary schools. The benchmarking student assessment study measured quality of student 

learning outcomes on grade appropriate competencies with a special focus on 21st century skills such as learning 

with understanding, critical thinking, application and creativity. 

Further, most assessments in the country so far have focused on the primary and upper primary levels. There is a 

paucity of data on learning outcomes at the secondary level. We hope that this study brings to light many insights 

into learning outcomes at the secondary level, and encourages further research. 

Study Scope: The study was a benchmarking research assessment of student learning outcomes in three states - 

Gujarat, Maharashtra and Rajasthan in secondary schools. The study aimed to provide insights into student learning 

levels in secondary schools through research. The key objectives of the study are listed below- 

 Provide benchmarks of student learning for use by policy makers, researchers and practitioners

 Provide insights into comparative performances of different states and create cross-learning and remedial

opportunities

 Establish student learning in terms of knowledge and skills and feedback on learning gaps, common errors

and misconceptions

 Provide pointers for further research

 Diagnose the learning issues at the systemic level

 Disseminate the findings from the study to stakeholders in all the states, to enable improvement initiatives

at state, district and school level

1.2 Study design 

Coverage and Sample: A total of 24,000 students were tested across the 3 states in both class 9 and class 10 
from government schools. In addition, 1,000 students were tested in both class 9 and class 10, from affordable 
private schools,2 in each of the 3 states.  
A total of 24 districts were sampled across the states (Gujarat – 7 districts, Rajasthan – 8 districts, Maharashtra – 9 
districts). Around 1,000 government school students were tested from each district. The number of districts 

1
 http://www.acer.edu.au/media/acer-releases-results-of-pisa-2009-participant-economies/ 

2 Affordable private schools are schools where the monthly student fees is less than INR 1000 per month 
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selected from each state was around 25% of the total districts in the state. The districts selected were 
representative of the entire state such that the Human Development Indexes of the state and the selected districts 
were close to each other. 
 

Category # of Gujarat Rajasthan Maharashtra 
GOV Districts 7 8 9 

Schools 198 269 259 
Students 14,159 16,074 18,205 

APS Districts 2 1 2 
Schools 27 35 27 
Students 2,098 2,104 2,022 

Test Design & Tools: The tests were conducted for class 9 and 10 in Language and Maths. The test paper 

contained both Free-Response (FR) items (where students write answers) and Multiple Choice Questions 

(MCQs). The focus of the study was not only to test knowledge but also to test the understanding and application 

of concepts and other higher order skills. Some items were also used from earlier national and international 

studies to allow comparison with national and international learning benchmarks. The study also collected 

background information on students, teachers, head teachers and other stakeholders in the schools to look for 

factors associated with learning. 

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. The 

data was studied across different units of analysis: schools, districts, competencies, gender, etc. Findings were 

validated for statistical significance and meaningfulness. 

Duration: The study was conceptualized in February 2013 and was completed in March 2014. The total duration 

was around 15 months. Field testing was carried out for 4 months from October 2013 to January 2014. 

Preliminary meetings to share the findings of the study have been conducted with senior government functionaries 

in each of the 3 states. Dissemination workshops for larger groups would be conducted in mid- 2014. 

1.3 Main findings 

 

The analysis of student learning levels across geographical, learning and benchmarking parameters revealed several 

key findings. The key insights from the assessment are summarized below. 

1. The average performance ranges from 47% to 58% in class 9 and 52% to 61% in class 10 across the states in 

Language. The average performance ranges from 31% to 35% in class 9 and 36% to 38% in class 10 across 

the states in Math. 

2. It was observed that the performance levels were similar in Maths across the states in comparison to Language 

where the performance levels were different for all the 3 states. 

3. At an overall level (all 3 states), affordable private schools performed better than government schools in 

Language with an effect size of 0.2 SD which is a meaningful but small difference as per Cohen’s D3 criterion, 

                                                           
3
 Cohen’s D is a measure of Effect size- It is calculated by dividing the difference of means of two groups by their standard 

deviation (SD). This metric expresses the difference in performance level of two groups in terms of SD units which makes it 

easier to interpret if the performance levels of the two groups are substantially different or not. Any value above 0.2SD 

highlights that the performance levels are different. A value between 0.2 to 0.5 is considered meaningful but a small difference, 

between 0.5 and 0.8 is considered a medium difference and above 0.8 is considered a large difference. 
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whereas performance in Maths was similar for both the categories. Maharashtra showed a somewhat different 

trend, however, as described in the following points. 

4. Affordable private schools in Gujarat and Rajasthan performed better than their government school

counterparts by an effect size of around 0.60 SD in Language but in Maharashtra they lagged behind the

government schools by 0.45 SD.

5. In Maths, affordable private schools performed better than government schools in Gujarat by 0.45 SD, but in

other states performance levels of affordable private schools and government schools were similar.

6. Students in all the states typically score 25% to 30% points lower than high-fee private schools (assessed

through ASSET, a large scale diagnostic assessment taken by nearly 3.5 lac students of private schools across

the country) on common questions from class 9 in Maths. In Language, all 3 states students typically score 6%

to 20% points lower than high-fee private schools on common questions from class 9. The performance gap

was wider in questions on reading comprehension.

7. The performance level of students in the state is lower than international standards (assessed through

common items from PIRLS and TIMSS, 2 well regarded international assessments). The performance gap is

lower on procedural questions when compared to the gap in conceptual and application based questions.

a. States performed 5%-27% point below the international average on class 8 TIMSS items

b. States performed 20%-25% point below the international average on class 4 PIRLS items

8. Detailed analysis of free response items indicated that serious gaps exist in students' ability to express their

ideas cohesively in writing. Most common issues were around improper articulation, disjointed idea-sets, using

colloquial terms, and limited vocabulary apart from mistakes in spellings, grammar and syntax. There were

very few students who were able to articulate their ideas well. Based on the content of the writings and

ignoring the language aspects, there seems to be some cognizance of larger issues in the country like poverty

and corruption among these students.

9. Students performed lower on higher order questions involving deeper understanding of concepts. This

indicated that learning with understanding is weak, as the students find it difficult to apply learnt concepts in

unfamiliar question formats or contexts.

10. Student scores are lowest in reading comprehension in Language across all the states, especially on inference

based questions requiring an understanding of context, emotions and tones. Students have done relatively

better on questions testing daily life vocabulary, grammar (tenses, subject verb agreement) and correct

sentence construction.

11. In Maths, students have not performed well in any of the topics. Skills/topics testing practical competencies or

requiring understanding of concepts are found to be especially weak such as applying concepts in a word

problem, problem solving through figures and tables, application in daily life and indirect mensuration.

12. A detailed analysis of competencies students exhibit at different performance levels has been carried out based

on an approach called ‘scale anchoring’. This provides a clear picture of what students in each “percentile

band” know and are able to do. This can provide very useful insights to both curriculum developers and

teachers. An example of this analysis is that students below the 75th percentile band are unable to solve word

problems involving operations of simple fractions such as ½, ¾ etc. Detailed findings from Scale Anchoring are

shared in Chapter 4.
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13. Students seem to have acquired several misconceptions during the process of learning. These were observed

across competencies and subjects. These misconceptions can arise at any time, and should be tackled at the

earliest through strategic pedagogical improvements.

14. Performance on both Language and Maths paper was higher for class 10 students in comparison to class 9

students. In Language class 10, students scored 4.7% points above class 9, and in Maths 3.4% points above.

The gain was meaningful based on Cohen’s D criterion, though only small for both subjects (0.29 SD for

Language and 0.22SD for Maths).

15. Differences in performance levels are not very large at the district level in both the subjects though there are

more variations in Language than Math as was also evident from state average scores. A few districts of

Maharashtra performed above average and most of the districts in Rajasthan have performed below average in

Language but differences were small as per Cohen’s D criterion.

In Maths most of the districts have performed close to the average. The only exceptions to these are, Solapur

which has performed significantly above average in both the subjects and Dungarpur which has performed

below average in both the subjects.

16. There is no meaningful difference in the performance levels of boys and girls in Maths in both the classes

across the states. In Language, girls have performed better than boys in Gujarat and Maharashtra in both the

classes with an effect size of around 0.3SD and 0.2SD respectively.

17. Analysis of background factors revealed that the students who perceive learning to be useful and the students

who perceive themselves to be good at studies perform better than other students. In addition, schools with

sufficient availability learning material and resources performed relatively higher.

1.4 Recommendations 

1. Campaign to educate teachers, parents and students to recognize importance of learning with

understanding: Starting with widespread dissemination of the findings of this report among teachers and others, 

we think there is a need and an opportunity to initiate a debate on issues like rote learning and learning with 

understanding, so that teachers and gradually parents understand these issues and recognise the importance of 

learning with understanding. This can be achieved through seminars, events within schools and towns, television 

shows, and internet, including the use of social networking sites.  

2. Targeted program and campaign to build the habit of reading: Building an interest in reading and getting

people to develop the reading habit can help significantly in improving both learning outcomes as well as create a 

thinking society at large. Book exhibitions, Reading clubs (in schools and communities), competitions such as 

debates and elocutions, events where students discuss their favorite  book, library visits can all help in promoting 

the habit of reading, and thinking about what has been read. State-wide campaigns that promote and reward 

reading can also be very effective. Such a campaign could have goals like 100,000 students will read 400,000 books 

in 1 year.  

3. Tracking outcomes and using inputs for curriculum and training: Student outcomes should be tracked

through state-wide scientific assessments annually. Annual seminars should be held by key bodies on the results of 

these assessments- and these should be used to make the plans for teacher training and any changes to curriculum. 

4. Research using student interviews that are video-graphed, which give insights to teachers and

curriculum makers on common student difficulties and help improve teaching practice: It is important to 

recognise that understanding what students already know and think about a concept before it is taught or while it 

is being taught, is an important aspect of teaching. While large scale assessments provide detailed performance 

data and the patterns underlying student responses, they may not fully explain why students choose a particular 
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option or answer in a particular way. In order to uncover that, one approach is to simply ask students questions in 

a student interview, without guiding the student to the answer. These interviews are typically conducted in the 

class itself by trained interviewers. It is common in research studies to conduct individual interviews and use the 

transcripts – one advantage of the whole class interaction is that it allows for discussions among students. These 

interviews are video recorded and then disseminated to schools where they are used mainly for teacher feedback 

and training. 
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2. DESIGN OF THE STUDY 
 

2.1 Need for the study 

 

The critical role of education in a nation’s development and progress, especially in the context of a knowledge 

society is uncontested. It is also being realized that education does not simply mean students going to school, but 

involves learning as well. Many educational systems today continue to prepare students for exams and rote-based 

methods dominate. Thus, though students may write exams and score reasonably well, they may not attain lasting 

cognitive skills. In a rapidly changing world, rote learning has to be replaced by learning how to learn, being able to 

think on one’s feet, critical thinking skills and application skills. We use the term “learning with understanding” to 

capture all these aspects.  

A low stakes diagnostic student assessment is a powerful tool to highlight to all stakeholders the key gaps in 

student learning.  Testing serves not only as a tool for monitoring learning but also as a pedagogical tool that helps 

teacher motivation by providing feedback. India’s participation in PISA for 15 year olds in 2009 showed that not 

only were there serious issues in India’s overall ranking, but our best students were nearly 1 standard deviation 

behind the best students in the world, while our average students were 0.5 standard deviation behind the world’s 

weakest students and our weak students far behind the rest of the world4.  

2.2 About the study 

 

This study aimed to benchmark learning levels in secondary schools-classes 9 and 10 in the states of 

Gujarat, Maharashtra and Rajasthan and to suggest recommendations for improvement. The assessment 

aimed to- 

 Provide benchmarks of student learning for use by policy makers, researchers and practitioners 

 Provide insights into comparative performances of different states and create cross-learning and remedial 

opportunities 

 Establish student learning in terms of knowledge and skills and feedback on the learning gaps, common 

errors and misconceptions 

 Provide pointers for further research 

 Diagnose the learning issues at the systemic level 

 Disseminate the findings from the study to stakeholders in all the states, to enable improvement initiatives 

at state, district and school level 

 

2.3 Salient features of the study 

 

Coverage: Class 9 and 10 were assessed in the sampled schools from 7 districts of Gujarat, 8 districts of Rajasthan 

and 9 districts of Maharashtra. 

Anchor Items: Students were assessed in Language and Math. To compare the performance of students 

nationally, some questions from past studies done by EI in Indian government schools and in Indian private school 

system were repeated. To compare the performance of students internationally, questions were repeated from 

international studies namely, Trends in International Mathematics and Science Study (TIMSS), Programme for 

International Student Assessment (PISA) and Progress in International Reading Literacy Study (PIRLS). Details on 

                                                           
4
 http://www.acer.edu.au/media/acer-releases-results-of-pisa-2009-participant-economies/ 
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these tests are given in the Appendix. This was done to see how students of similar age group and students of 

lower age group perform on similar questions. 

Writing task analysis: Writing task analysis was undertaken by language experts for 2 questions in language 

which required a ‘free response’ i.e. students had to write out their response as opposed to choosing an option in 

a Multiple Choice Question. In one of the free response question, students were expected to write 5 sentences 

about a given picture. In the other question, students were asked to write an essay on one of the two topics in 150 

words. 

Standardised test administration: The test was conducted by trained evaluators in all the schools. To ensure 

that the test is administered uniformly, extensive training was provided along with manuals and field audits were 

conducted. 

Background questionnaire: In order to collect background information and study relationship of various factors 

with student learning, data was collected through School, Teacher and Student Questionnaires. The data can be 

broadly grouped into questions on school background, teacher background, teacher perception, head teacher 

background, student background and student perception about learning. 

Paper Format, question types and length: The test papers for classes 9 & 10 had items that had to be read 

and answered by students themselves. They were given a test paper containing all the questions and an OMR 

sheet to fill in the correct responses. Test papers contained mostly multiple choice questions except for Language 

paper which had 2 free response items as described above. 
     

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. The 

data was studied across different units of analysis: schools, districts, competencies, gender, etc. Findings were 

validated for statistical significance and meaningfulness. 

2.4 Administration of the test 

Over 27,281 students from class 9 and 27,381 students from class 10 were assessed in the study. It took around 4-

6 months (April 2013 to September 2013) to follow up with state officials and obtain the required permissions to 

conduct the study. Tests were administered in Gujarat in October 2013, in Rajasthan in November 2013 and in 

Maharashtra in December 2013 as permission for the different states were received at different points in time. 

Test administration in Gujarat took almost 1 month due to heavy rainfall but was completed in 2 weeks in other 

states. 

During the process, the total numbers of students tested were - 

 

State Class 9 Class 10 

Gujarat 8,087 8,170 

Maharashtra 10,101 10,126 

Rajasthan 9,093 9,085 

Schools tested: In the study, the schools selected in different states were of the following types as shown in the 

table below. 
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Sr.no 
School 

Type 

Maharashtra Gujarat Rajasthan 

Total 

Schools 

Total 

students 

Total 

Schools 

Total 

students 

Total 

Schools 

Total 

students 

1 Government 259 18,205 198 14,159 269 16,074 

2 Affordable 

Private 

Schools* 

27 2,022 27 2,098 35 2,104 

*Affordable Private schools are schools where the monthly student fees is less than INR 1000 per month.

2.5 Question paper design and development 

2.5.1 Test development process 

The test development process follows an internationally accepted methodology for finalising the test instruments. 
There were 4 phases that were followed in test development.   

Phase I focused on collecting necessary information that formed the groundwork for developing the tests. This 
included analysis of textbooks and syllabi, understanding other tests and surveys on student learning and 
development of the test items. 

Phase II consisted of rigorous commenting on the test items by subject experts, making changes in the items, 

finalising the test items and assembling the test papers using those items. The test papers were also solved by 

subject experts and errors (if any) were corrected. Additionally in this phase, External Language Experts and Maths 

Experts associated with Tata Institute of Social Sciences (TISS), Homi Bhabha Centre for Science Education 

(HBCSE), Central Institute for English and Foreign Languages (CIEFL) and other teacher training institutions were 

contacted, and changes were made to the test papers based on their feedback. 

Phase III consisted of translation of test items into various languages. Translated items were reviewed by language 

experts to check whether the items test the same objectives as the English versions and whether the difficulty of 

the words used is appropriate. Different language versions were then reviewed for comparability of items and 

synchronization. The final translated papers were solved and checked for errors. 

Phase IV involved piloting of the test papers to understand the functioning of the items in capturing student 

understanding of the concept. Pilot was done in Gujarat and Rajasthan in August 2013. In Gujarat, 300 students 

each were tested from class 9 and class 10 from Vadodara district and in Rajasthan, 200 students each were tested 

from class 9 and class 10 from Tonk district. Based on the input from the pilot test data, the items were fine-tuned 

and finalized. The papers, evaluator manuals, evaluator trainings, standardised test administrations procedures 

were formalised to ensure appropriate test conduction. 

2.5.2 Question paper format 

Same test paper was used for both class 9 and class 10 students. The common test paper was based mainly on 

class 8 competencies, and also some lower class level competencies. The test items focussed on understanding 

and application of concepts, as opposed to just recalling information or the use of formulae or procedures.  

The test papers were balanced and had a mix of both ‘straightforward’ questions (60%) as well as ‘non-

straightforward’ questions (40%). A straightforward question is one which has a ‘form’ as it appears in the 

textbook and that the students would be familiar with, in order to ascertain their ability to respond at least those 

questions. A ‘non-straightforward’ question is not very different or challenging, but provides information on 
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whether students 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 answer questions.  

Students were expected to read the questions themselves. Except the 2 free response items used in the language 

papers, all the items were of 4-option MCQ format. 120 minutes were given to the student to answer each 

subject paper. 

Class Subject No. of Questions (Indicative) Test Duration (min) 

9 and 10 
Language 55 120 

Maths 50 120 

 

2.6 Competencies tested 

 

The competencies assessed in the test papers were  based both on a detailed study of the textbooks used in the 

different state boards, as well as an understanding of topics and competencies typically covered in these classes. A 

few lower level competencies were also included. 

The number of questions in each competency (skill) was decided based on the stress given to each of them in the 

curriculum. The skill sets used in the Language and Maths papers are given below. 

Skills tested in the Language paper 

 

S. No Skill Name Questions 

1 Knows synonyms, antonyms and deduces word meanings from clues in context 12 

2 Reads and writes sentences using grammar concepts 16 

3 Reads descriptive text to comprehend explicit and implicit details for class level 10 

4 
Reads informative and authentic text to comprehend explicit and implicit 
details for class level 

15 

5 
Writes relevant and grammatically correct sentences for a given picture or 
topic 

2 

  Total 55 

 

Skills tested in the Maths paper 

 

S. No Skill Name Questions 

1 Number sense, related competency and computation skills 8 

2 Integers, rational and irrational numbers 4 

3 Powers and bases: concepts and applications 5 

4 Fractions, Decimals, Ratios and Percentages 5 

5 Area and Perimeter, Volume and Surface Area 5 

6 Geometry: concepts and applications 4 

7 Algebra: concepts and applications 6 

8 Applications in Daily life 5 

9 Data Interpretation 4 

10 Problem solving 4 

  Total 50 
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2.6.1 Type of Questions used in the test 

 

Along with various skills on which students were tested, each skill set also tested concepts through a range of 

question types: from procedural, to analytical to conceptual. These are illustrated below. 

Example 1: Conceptual item – Maths 

 

This item tests whether students are able to use the 

understanding of odd numbers and divisibility by 4 to reason 

out the largest remainder one can get by dividing an odd 

number by 4. 

Example 2: Application of concept - Maths 

 

This item expects students to apply their understanding 

of algebraic expressions to express the relationship 

between the age of 2 people. 

Example 3: Procedural item – Maths 

 

This item expects students to perform operations on two 

algebraic operations 

Example 4: Grammar item – Language 

 

This item tests students knowledge of antonyms 

Example 5: Passage-based question – Language 

 

 

Items based on a passage expect students to comprehend the 

explicit and implicit information given in the passage 

Example 6: Free-response questions – Language 

 

 

These are free response items that test the writing 

abilities of students 
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Example 7: Lower level items 

 

This item tests ordering of decimals, a concept that students 

are expected to have understood by class 6 

 

 

2.6.2 Anchor Questions from national and international studies 

 

For benchmarking purposes, the tests used 25-30% questions from ASSET for comparison with National Private 

English medium schools and a few items from TIMSS, PIRLS and PISA for international benchmarking. The 

composition is as follows: 

Source No. of Questions in Language No. of Questions in Mathematics 

ASSET 17 13 

PIRLS 7 0 

TIMSS 0 8 

PISA 3 2 

2.6.3 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. 

Item Context Variable Description Questionnaire Item No. 

School 
Characteristics 
  

Type of school School Head 

Multi-grade classroom School Head 

Infrastructure School 101-111 

Material and equipment School 201-214 

Mid-day meals program School 112 

Head-teacher 
background 

Gender Head-teacher 402 

Age Head-teacher 401 

Academic qualification Head-teacher 403 

Teacher training qualification Head-teacher 404 

Years of experience  Head-teacher 406-408 

Type of service  Head-teacher 409 

Teacher 
Background 

Gender Teacher 503 

Age Teacher 502 

Academic qualification Teacher 506 

Teacher training qualification Teacher 507-508 

Years of teaching experience Teacher 509 

Type of service  Teacher 504 

Perception on discipline Teacher 517-522 

Student 
Background 

Gender Student Head 

Age Student 1 
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Item Context Variable Description Questionnaire Item No. 

Socioeconomic background Student 2,3,4 

Parental occupation Student 5 

Tuitions Student 8 

Student Perception 

Perception about school   Student 6 

Liking for the subject    Student 7 

Use of school library Student 9 

Student’s reading habits Student 10 

Perception about their own academic performance Student 11 

 

2.7 Sampling 

2.7.1 Sampling of districts 

 

To select the districts from each state, the Human Development Index (HDI) was used, which is an index 

combining normalized measures of health, literacy, educational attainment, and GDP per capita. Both urban and 

rural areas were covered in the sample. 

The criterion used for the selection of districts was that Population Weighted Average of the HDIs (PWAH) of the 

sampled districts (with the weights being the district populations based on the Census - 2011) should be close to 

the weighted average HDI of the state. The PWAH of Rajasthan is 0.48, Gujarat is 0.51 and Maharashtra is 0.60 

Geographic representation was also accounted for such that the districts selected should be spread across the 

states, and not restricted to a specific region. 

Based on the above mentioned criteria, the list of districts that we selected with the HDI, Population, and PWAH 

of the sample is given below: 

 

   
 

2.7.2 Sampling of schools 

 

The following two objectives were kept in mind while sampling schools: 

 The priority objective – 1,000 students / class from each district. 

 The next objective – Of the 1,000 students/class from each district, proportional representation of boys 

and girls, students from urban and rural areas, and different school systems (secondary only, secondary 

with higher secondary etc.) 

Stratified Two Stage Cluster Sampling was used for school sampling.  
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The first phase of sampling, the Classification phase was to classify schools into multiple strata at different 

levels. There were three levels of stratification. 

 The first level of Stratification was classifying schools into Rural and Urban Schools 

 Each of the schools so classified was further classified into 3 sub classes, which were schools with male 

Students only, schools with female students only, and Co-Educational schools. These three form the 

second level of strata 

 We further classified the schools into Secondary Only Schools (Schools with Classes 8-10) and Schools 

with Secondary and Higher Secondary (Schools with Classes 8-12). This was the third level of Stratification 

The total enrolment in the classes 9 and 10 was then calculated for each stratum. The number of students to be 

selected into the final sample from each stratum was proportional to the total number of students in each stratum. 

Once the number of students from each stratum was decided, 30% more students were sampled to compensate 

for the losses due to absentees, overstatement of enrolment figures etc. 

The second phase of the sampling procedure, the Cluster phase, involved selecting schools from each stratum. 

This phase is the Stage – 1 of the Cluster phase. In this context, each school was treated as a cluster. A minimum 

cluster size was decided based on the typical enrolment per class section in Govt. Schools. The Minimum Cluster 

Size in this context was the class section strength of a typical government school (30 is a typical figure). 

This was followed by the selection of schools from each stratum. Again, the number of schools selected from each 

stratum was such that, the total number of students selected from each stratum were proportional to the total of 

the average enrolment per class of each stratum. The method used to select schools from each stratum is called 

Probability Proportional to Size (PPS). The objective of PPS is to make the probability of each student from the 

population getting into the sample equal, irrespective of the size of class. If class size in a school is very high, then 

the chance of each student getting into the final sample is much lower than for a student in a school with a smaller 

class size. PPS compensates for this bias by increasing the probability of selection of schools with higher class sizes 

into the final sample. After the selection of schools, one intact class section was randomly selected from each 

sampled school in each stratum. This phase was Stage – 2 of the Cluster phase.  

The selection of schools and students across the three states was then tested on the Language and Maths papers. 

This sampling enabled us to analyse the student performance on these tests, as well as responses on the 

questionnaires at multiple levels: overall, state, district and student levels.  The following chapters will highlight our 

findings from this analysis. 
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3. MAIN FINDINGS 
 

The study revealed several key insights into student learning levels of secondary school students in the three 

states. These are discussed below. 

3.1 Performance level 

 

The study tested students of Government schools of Classes 9 and 10 in Language and Maths across three states - 

Gujarat, Rajasthan and Maharashtra. Over 7000 students in each state were tested in each class in both the 

subjects. Students have scored between 50% - 60% in Language and between 30% - 40% in Maths in both 

classes. The overall and State-wise performances are highlighted below. 

Overall performance levels: 

 Class 9 Class 10 

Subject-Class N AVG SD N AVG SD 

Language  24,219 53 16.1 24,312 57 16.2 

Maths 24,182 33 14.9 24,261 37 16.2 

N - Number of students; AVG – Average Score (%); SD – Standard deviation (%) 

State wise performance levels: 

 

Class Subject 
Gujarat Rajasthan Maharashtra 

N AVG SD N AVG SD N AVG SD 

Class 9 Language  7,062 53 14.9 8,071 47 15.9 9,086 58 15.5 

Maths 7,062 31 11.1 8,071 33 16.1 9,049 35 15.9 

Class 10 Language  7,158 59 15.2 8,069 52 15.4 9,085 61 16.1 

Maths 7,158 36 13.8 8,069 35 16.8 9,034 38 16.9 

N - Number of students; AVG – Average Score (%); SD – Standard deviation (%) 

In order to compare relative performance of all the 3 state, state averages were compared against the overall 

average scores. To understand whether difference between the state averages and the overall average is 

substantial, we used Cohen’s d criterion, which provides a numerical value to understand how different the score 

is against the overall average.  The chart below shows that performance levels are different in Language in the 3 

states but are almost similar in Maths. 
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 Maharashtra has performed above average in both the subjects in class 9 and class 10. But the differences 

are meaningful (Cohen’s D criterion) only in Language in both the classes – 0.31 SD effect size in class 9 

and 0.24 SD effect size in class 10. In Maths differences are marginal – 0.15 SD effect size in class 9 and 

0.11 SD effect size in class 10. 

 Rajasthan has performed below average in Language in class 9 and class 10 – 0.36 SD effect size in both 

class 9 and class 10. In Maths Rajasthan has performed at par in both the classes as state average is very 

close to the overall average. 

 

 Gujarat has performed at par with overall average in both the subjects in class 9 and class 10 as the 

performance difference between the state average and overall average was marginal in all the cases. 

 

The table given below shows Cohen’s D values highlighting performance differences of each state against the 

overall average. A positive value indicates that the state is ahead and the quantum indicates the magnitude of the 

difference. A higher and positive effect size value means that the performance level of the state is substantially 

higher than the overall average. For example, Maharashtra has an effect size of 0.31 in Class 9 Language which 

indicates that Maharashtra performance level is higher than the overall performance level of the 3 states. 

 

Subject-Class Class 9 Class 10 

Language Maths Language Maths 

Maharashtra 0.31 0.15 0.24 0.11 

Gujarat 0.01 -0.16 0.10 -0.06 

Rajasthan -0.36 -0.04 -0.36 -0.07 

 

 

3.2 Distribution of student performance 

 

We plotted the performance of all the students in each state to see how they have performed and what their learning 

levels are. The below graphs are the ‘Density Distributions Curves’ for both classes 9 and 10 for both Language and 

Maths. These graphs show the distribution of students in each state across the score scale. For example, the probability 

of a Gujarat student falling in a score range say, 50-60 is the area enclosed by the blue curve and the X-Axis (horizontal 

axis) between the point 50 and 60. 
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 The charts show that performance distributions are very similar across the 3 states in Maths. We had already 

seen above that the overall performance levels were same in the Maths in all the states but these charts show 

that even the distribution of students at different scores is same across the states. 

 In Language Rajasthan is behind Gujarat and Maharashtra which is in line with the state averages. Gujarat and 

Maharashtra have similar performance distributions. 

 Charts also show that the performance of students is more clustered around the mean in Maths as 

compared to Language where there is wider spread of performance in both the classes. This means that 

there are larger variations in learning levels in Language whereas learning levels in Maths are uniform. 

3.3 Comparison with affordable private schools (APS) 

 

Though the focus of the study was on Government (GOV) schools, the study also tested around 1,000 students 

from APS schools (monthly fees less than INR 1,000) in each state to enable a comparison between these 2 school 

systems. The performance distribution across the two school categories was analysed at the overall level as well as 

the state level, in an attempt to understand the differences in performances, if any. The overall performance levels 

of the students in both categories of schools were compared and the differences in their performance levels were 

analysed as per Cohen’s D criterions. Based on this, it was observed that: 

 

 APS schools perform better than GOV schools in both class 9 and 10 in Language with a 3-4% 

performance difference (effect size of 0.2SD) 

 

 APS schools performance levels were similar to government schools in Maths 
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3.3.1 State wise comparison of GOV and APS schools 

 

The trend in performance of GOV and APS schools is different across the states.  

 In Gujarat, APS schools have performed better than GOV schools in both the subjects. The effect size of 

difference in performance levels is 0.66SD in Language and 0.44SD in Maths which is substantial as per the 

Cohen’s D criterion. 

 In Rajasthan APS schools have performed better than GOV schools in Language with an effect size of 

0.60SD but in Maths performance levels are similar. 

 In Maharashtra, APS schools perform lower than GOV schools in Language with an effect size of 0.45SD 

but in Maths performance levels are similar. 

  

3.4 Comparison with high fee private schools 

 

A comparative analysis was undertaken between the performance of Gujarat, Maharashtra and Rajasthan and the 

performance of high fee private schools as represented by ASSET (A diagnostic national level test) in Language and 

Maths. The analysis is based on 17 common questions in Language and 15 questions in Maths. Performance of 

students from all the 3 states was found to be lower in Maths and Language in both classes. The performance gap 

was wider in Maths than Language. 

 Students in all the states typically score 25 to 30 percentage points lower than ASSET Schools on common 

questions from class 9 in Maths 

 In Language, all 3 states students typically score 6 to 20 percentage points lower than ASSET Schools on 

common questions from class 9 
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 In Language, performance gap was wider in questions on reading comprehension  and less in questions on 

simple sentence construction 

  

  
Sample Questions – This question tests the understanding of 

algebra concepts. Only 27% to 47% students from 3 states could 

answer the question as compared to 80% of Private schools 

students.  

Sample Questions – This question tests the sentence 

construction. 69% to 79% students from 3 states could answer 

the question as compared to 53% of Private schools students. 

 

3.5 Comparison with international benchmarks 

 

This section of the report attempts to benchmark the performance of all 3 states with International students 

tested under TIMSS (Trends in Mathematics and Science Study) and PIRLS (Progress in Reading Literacy Study).  

3.5.1 Comparison with TIMSS 

 

Trends in International Mathematics and Science Study is an international study of high repute in which more than 

50 countries participate. TIMSS is conducted for students of classes 4, 8 and 12. TIMSS is offered once every 4 

years. Some of the questions are publicly released along with their performance data. About 6,00,000 students 

from over 63 countries took these tests in 2011. Some of the publicly released Class 8 TIMSS questions were used 

in Class 9 and 10 to benchmark the performance. The comparison is based on 8 questions taken fromTIMSS. The 

analysis showed that students from all the 3 states performed lower on TIMSS items. The performance gap 

ranged from 5 to 27 percentage points on different items. 

 



 

 

24 
© Educational Initiatives Pvt. Ltd. 

 Strengthening Innovation and Practice in Secondary Education through a Benchmarking Study of Student Learning Outcomes 

 
GJ- Gujarat, MH-Maharashtra and RJ –Rajasthan 

 

 
Sample Question: This is a simple algebraic question. 43% 

to 64% students could answer the question as compared to 

72% of TIMSS students.  

Sample Question: This question tests understanding of integers. 

Students of all the 3 states performed comparably to TIMSS. 

3.5.2 Comparison with PIRLS 

Progress in Reading Literacy Study (PIRLS) is an international study which represents the international reading 

comprehension at the fourth grade. 6 questions were taken from PIRLS and used in both class 9 and 10. The 

questions were based on a reading passage. The analysis showed that students of Class 9 and 10 across 3 states 

performed lower by 20%-25% points of PIRLS items.  

 
GJ- Gujarat, MH-Maharashtra and RJ -Rajasthan 
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Excerpt from Story - 

 

 
 

Sample Question: Only 18 to 43% students could answer the question as compared to 71% of international students. 35% 

to 45% students chose option B in both classes across 3 states. 

3.5.3 Comparison with PISA 

 

The Program for International Student Assessment (PISA) is a worldwide study by the Organisation for Economic 

Co-operation and Development (OECD) in member and non-member nations of 15-year-old school pupils' 

scholastic performance on mathematics, science, and reading. It was first performed in 2000 and then repeated 

every three years. It is done with view to improving education policies and outcomes. 470,000 15-year-old 

students representing 65 nations and territories participated in PISA 2009. An additional 50,000 students 

representing nine nations were tested in 2010. 

3 questions in Language paper and 2 questions in Maths paper were taken from PISA and used in both Class 9 and 

10. Overall, students of class 9 and 10 across 3 states performed lower on PISA items both in Maths and Language. 

The performance on PISA questions is given below- 

Subject Items PISA GJ9 MH9 RJ9 GJ10 MH10 RJ10 

Language 3 83% 59% 73% 55% 69% 77% 62% 

Maths 2 83% 38% 40% 35% 43% 46% 39% 
GJ- Gujarat, MH-Maharashtra and RJ -Rajasthan 
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3.6 Analysis of free response items 

 

There were two questions in the language paper that required students to write and express their ideas. The first 

question was a short question asking students to write 5 sentences about a picture. The picture had enough 

elements for students to write 5 simple sentences. The second question was an essay where students could select 

one of the two topics. 

Detailed analysis of free response items indicate that serious gaps exist in students' ability to express their ideas 

cohesively and write grade appropriate sentences. Most common issues were around improper articulation, 

disjointed idea-sets, using colloquial terms, and limited vocabulary apart from mistakes in spellings, grammar and 

syntax. There were very few students who were able to articulate their ideas well. This suggests a lack of practice 

in reading prose and articles and limits students’ ability to think and express coherent ideas, a critical life skill, and 

important objective of education. Based on the content of writings and ignoring the language aspects, there seems 

to be some cognizance of larger issues in the country like poverty and corruption among these students. 

3.7 Performance on higher order questions 

 

Analysis of performance on individual questions in both subjects revealed that learning with understanding is weak 

in both subjects. An analysis of student performance in Straightforward and Non-Straightforward questions 

revealed that performance on Non-Straightforward questions is 4-10% lower than that on straightforward 

questions across the three states. 
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Language 

Question Type 
Class 9 Class 10 

Gujarat Rajasthan Maharashtra Gujarat Rajasthan Maharashtra 

SF (direct) 58% 52% 61% 64% 56% 65% 

NSF (Indirect) 47% 42% 54% 54% 46% 57% 

Difference (SF-NSF) 11% 10% 7% 10% 10% 8% 

Maths 

Question Type 
Class 9 Class 10 

Gujarat Rajasthan Maharashtra Gujarat Rajasthan Maharashtra 

SF (direct) 32% 35% 37% 37% 38% 41% 

NSF (Indirect) 29% 29% 32% 33% 31% 35% 

Difference (SF-NSF) 4% 6% 5% 4% 7% 6% 
 

A detailed analysis of question wise performance of students revealed that: 

 Students tend to match words from an reading comprehension passage in language, rather than 

understanding and inferring meaning from the text 

 Conceptual understanding was weak in Maths. While students performed well on direct questions in a 

textbook format, their performance was weak in word problems and indirect questions testing the same 

concept 

3.8 Strong and weak areas 

 

To understand what kind of questions the students perform well in, and the kind of questions students find difficult 

across states, a question-wise analysis of performance was done. High performing questions were classified as 

questions showing 75% performance and above across states while low performing questions were classified as 

questions showing 30% or lower performance. 

In Language  

 Students have performed well on questions testing daily life vocabulary, tenses and direct questions based 

on passage and performed very low on questions testing student understanding and inference of unseen 

passages, along with questions testing higher order grammar concepts. 

 This indicates that in Reading Comprehension, while the students are able to answer questions directly 

based on a passage, they find it difficult to comprehend the meaning of the passage in its entirety, or are 

not able to infer meaning from a sentence in the passage. They seem to be matching words from the 

passage to the question, rather than understanding the text. 

 

In Maths   

 Only 5 and 6 questions in Maths observed a performance of over 50% in Class 9 and 10. Some of these 

questions tested lower grade concepts from class 6 and 7. So there are no areas in Maths where students 

have high proficiency. Though scores are low in all the areas, questions related to word problems, indirect 

mensuration questions and concepts of exponents and integers in unseen formats had performance below 

25%. 

 Students have conceptual difficulties, which makes it difficult for them to answer questions which are 

based on word problems or which require an application of the concept. They may be learning by rote, 

because of which, procedural questions see higher performance. 
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3.9 Learning across classes 

 

Students in both class 9 and 10 were tested on the same paper in both the subjects. This allows us to compare the 

performance levels in class 9 and class 10 and also measure the improvement in learning levels due to one year of 

schooling. The differences in performance levels have been expressed in terms of effect size, measured by the 

Cohen’s D value.  

 In Language, 4.7% learning gains was observed from Class 9 to Class 10. The gain was equivalent to 

0.29SD effect size which is a meaningful but small gain as per Cohen’s d criterion 

 

 In Maths, 3.4% learning gains was observed from Class 9 to Class 10. The gain, although smaller than in 

Language, is meaningful as per Cohen’s d criterion 

 

 The gains are in line with the results of the MDRC working paper “Performance Trajectories and 

Performance Gaps as Achievement Effect-Size Benchmarks for Educational Interventions” which looked at 

the annual reading gains in effect size terms from 7 national tests in USA and found that in secondary 

schools average gain is around 0.2SD 

 

 

3.9.1 Questions which show higher and lower gain 

 

The performance of students of classes 9 and 10 were also analysed at the question level to understand if students 

show learning gains in certain concepts or question types.  

 

In Language 

 Reading comprehension questions saw maximum gain from Class 9 to 10 

 Lowest performing questions in class 9, showed the least gain- this means that conceptual difficulties 

persisted in Class 10 

 Questions which had high performance ( more than 75%) also saw low gain, may be because performance 

levels were already high to start with 

 

In Maths 

 Questions testing Algebra, saw maximum gain from Class 9 to Class 10  

 Most of the questions where learning gain was high were straightforward or procedural questions 

 As in Language, questions which the students found difficult in class 9, saw minimum gain (less than 2%) in 

Class 10 
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3.10 Performance across districts  

 

Performances across districts in the three states was analysed to understand if the overall state learning levels are 

influenced by high or low performing districts. The objective is not to rank the districts but to identify districts 

which may be high or low performing, to direct policy decisions or adopt best practices from a district. 

3.10.1 Performance of districts in Language 

 

The performance of the districts were analysed against the overall average in all classes and subjects. The 

differences in performances were also measured through Cohen’s D, which highlights if the difference is significant 

enough to make a statistically valid comparison. It was observed that: 

 

 Learning levels in different districts are close to overall average 

 A few districts of Maharashtra performed above the average and most of the districts in Rajasthan have 

performed below the average 

 Districts of Solapur and Pune are significantly ahead while Dungarpur is significantly behind 

 

 
 

3.10.2 Performance of districts in Maths 

 

The performance of the districts were analysed against the overall average in all classes and subjects. The 

differences in performances were also measured through Cohen’s D, which highlights if the difference is large 

enough to be meaningful. It was observed that: 

 

 As in Language, Solapur performed significantly above average while Dungarpur performed below average 

 Most of the other districts have performed close to the average 
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3.11 Performance comparison of boys and girls 

 

Based on the performance of all these students in Language and Maths, it was found that: 

 Girls have scored higher in Language, but the differences are not meaningful. This implies that while there 

is a difference in the performances of boys and girls, this difference is not substantial 

 Boys and girls have similar learning levels in Maths 

 However, when performances by gender were analysed by state and districts, it was observed that 

Gujarat and Maharashtra saw better performance by Girls, while Rajasthan saw similar performances 

among girls and boys. Differences were also found across districts, these are detailed in chapter 5 

  

3.12 Performance of Rural and Urban Areas 

 

Around 12,500 students in rural schools and 4,500 students in urban schools were tested in Class 9 and Class 10 

each in Rajasthan and Maharashtra.  

To analyse if there are any differences in performance of rural and urban schools, overall performances were 

compared and the differences in the performance were checked as per Cohen’s D criterion. It was found that: 
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 Urban school students have performed better than rural school students in Language by 0.30 SD and 

0.27SD in class 9 and class 10 respectively. This difference is meaningful but small according to Cohen’s D 

criterion. 

 In Maths, performance levels of rural and urban school students were similar in both class 9 and class 10. 

  

Gujarat had to be excluded from the analysis as due to certain logistical difficulties in testing sufficient number of 

urban schools.  
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4. LEARNING BENCHMARKS AT DIFFERENT PRECENTILE 

BANDS 
 

This section attempts to explain the learning levels of students in terms of what students know and are able to do 

in each grade. The method of ‘scale anchoring’ has been used to study this. Scale anchoring uses student response 

data on test items to establish what students know and can do at different learning levels within a grade. Four 

levels of proficiency were defined within a grade – Advanced Level (students above 90th percentile), High Level 

(students above 75th percentile), Intermediate Level (students above 50th percentile) and Low level (students above 

25th percentile). Items anchoring at each proficiency level have been analysed in order to summarise the 

knowledge and ability of students at different levels of proficiency in Language and Maths. 

4.1 Methodology of scale anchoring  

 

Scale anchoring uses student response data on test items to establish what students know and can do at different 

proficiency levels within a grade. Proficiency levels were set at 25th percentile, 50th percentile, 75th percentile and 

90th percentile. The items that students at these proficiency levels could answer correctly (with a specified 

probability) were then identified and grouped together for each proficiency level. These items are called ‘Anchor 

items.’ An item is said to anchor at a certain proficiency level (say 75th percentile level) if 65% or more students at 

that proficiency level answer the item correctly while students at the lower proficiency level (50th percentile) show 

a performance of lower than 50%. Subject-matter experts reviewed these items at each anchor level 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. Detailed procedure of Scale Anchoring is explained in the appendix. 

 

4.2 Number of items anchoring at each anchor level 

 

Paper 

Low 

Benchmark 

25th 

Percentile 

Intermediate 

Benchmark 

50th 

Percentile 

High 

Benchmark 

75th 

Percentile 

Advanced 

Benchmark 

90th 

Percentile 

Total 

Anchored 

Items 

Number of 

Items in the 

Paper 

Language 9 15 8 5 9 37 53 

Language 10 18 7 8 9 42 53 

Math 9 0 1 4 14 19 50 

Math 10  1 2 5 21 29 50 

 

4.3 Distribution of students at different proficiency levels 

Along with the learning benchmarks we have also provided a chart showing the distribution of students across 

these proficiency levels for all the districts for both GOV and APS categories. These tables and charts give us an 

idea of the current learning level of the students at district level for both the categories. 

For example by looking at class 9-Language charts we can say that 93% students of APS schools in Amreli are at or 

above low benchmark (25th percentile) and can at least identify correct sentences, complete sentences using 

appropriate words, preposition etc. and comprehend implied information in reading comprehension as described 

in the ‘Low Benchmark’ table below whereas 23% students are at or above advanced benchmark (90th percentile) 

and can answer all the questions anchoring at different performance levels. 
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National Benchmarks of Language achievement: Class 9 

Low Benchmark (students reaching 25th percentile) 

25th percentile IRT Scaled score: 433  

Students can complete the sentence using a word for the tool used to take photos. Students can identify the 

missing word based on the contextual clues in the sentence. Students can identify the phrase meaning the 

same as the given word based on the context used in the sentence. Students can select the correct 

preposition to fill the blank based on the context given in the sentence. Students can identify the tense in 

which the sentence is framed and fill the blank accordingly. Students can fill the given blanks with the correct 

pair of prepositions, in the correct order. Students can identify the tense in which the sentence is framed and 

fill the blank accordingly. Students can complete the given sentence with the correct conjunction. Students can 

understand the meaning of the sentence and rewrite it correctly. Students can understand the cause-effect 

relationship between two sentences and join them appropriately. Students can select the sentence that is 

grammatically correct and meaningful. Students can comprehend implicitly stated information in a short 

passage. Students can identify clearly stated information by matching the words in the passage and the option. 

 

Intermediate Benchmark (students reaching 50th percentile) 

50th percentile IRT Scaled score: 496  

Students can select the pair of words that mean opposite to each other. Students can identify the correct 

sentence connector to join the given 2 sentences. Students can identify the main message the passage is trying 

to convey. Students can comprehend implicitly stated information in a short passage. Students can 

comprehend explicitly stated information in the story. Students can make analyse and information given in the 

poster. Students can comprehend explicitly stated information in the poster. Students can understand the 

question and make comparison of prices of books in the poster. 

 

High Benchmark (students reaching 75th percentile) 

75th percentile IRT Scaled score:560  

Students can select the pair of words that mean opposite to each other. Students can comprehend and 

retrieve explicitly stated information from a short passage. Students can imagine the conversation between 

the characters by correctly comprehending the feelings of the main character in the story. Students can 

comprehend explicitly stated fact in the passage. Students can correctly interpret the different locations given 

in the map of the theatre. 

 

Advanced Benchmark (students reaching 90th percentile) 

90th percentile IRT Scaled score: 618  

Students can identify the word closest in meaning to the given word 'intriguing'. Students can identify the word 

closest in meaning to the given word 'quiet'. Students can select the sentence that has 2 words that are 

opposites of each other. Students can join the given sentences using correct punctuations. Students can select 

the sentence that has been punctuated correctly. Students can interpret facts stated in the poster. Students 

can interpret implicitly stated fact in the map. Students can interpret implicitly stated fact in the story. 
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National Benchmarks of Language achievement: Class 10 

 

Low Benchmark (students reaching 25th percentile) 

25th percentile IRT Scaled score:433  

Students can complete the sentence using a word for the tool used to take photos. Students can identify the 

missing word based on the contextual clues in the sentence. Students can identify the phrase meaning the 

same as the given word based on the context used in the sentence. Students can select the correct 

preposition to fill the blank based on the context given in the sentence. Students can identify the tense in 

which the sentence is framed and fill the blank accordingly. Students can fill the given blanks with the correct 

pair of prepositions, in the correct order. Students can identify the tense in which the sentence is framed and 

fill the blank accordingly. Students can complete the given sentence with the correct conjunction. Students can 

understand the meaning of the sentence and rewrite it correctly. Students can understand the cause-effect 

relationship between two sentences and join them appropriately. Students can select the sentence that is 

grammatically correct and meaningful. Students can comprehend implicitly stated information in a short 

passage. Students can identify clearly stated information by matching the words in the passage and the option. 

Students can identify the correct sentence connector to join the given 2 sentences. Students can make analyse 

and information given in the poster.  

 

Intermediate Benchmark (students reaching 50th percentile) 

50th percentile IRT Scaled score: 495  

Students can select the pair of words that mean opposite to each other. Students can identify the main 

message the passage is trying to convey. Students can comprehend implicitly stated information in a short 

passage. Students can comprehend explicitly stated information in the story. Students can comprehend 

explicitly stated information in the poster. Students can imagine the conversation between the characters by 

correctly comprehending the feelings of the main character in the story. Students can comprehend explicitly 

stated fact in the passage. 

 

High Benchmark (students reaching 75th percentile) 

75th percentile IRT Scaled score:560  

Students can select the pair of words that mean opposite to each other. Students can comprehend and 

retrieve explicitly stated information from a short passage. Students can correctly interpret the different 

locations given in the map of the theatre. Students can identify the word closest in meaning to the given word 

'quiet'. Students can select the sentence that has 2 words that are opposites of each other. Students can join 

the given sentences using correct punctuations. Students can interpret facts stated in the poster. Students can 

interpret implicitly stated fact in the map. 

 

Advanced Benchmark (students reaching 90th percentile) 

90th percentile IRT Scaled score:619  

Students can identify the word closest in meaning to the given word 'intriguing'. Students can select the 

sentence that has 2 words that are opposites of each other. Students can select the sentence that has been 

punctuated correctly. Students can interpret implicitly stated fact in the story. Students can select the 

sentence that has been punctuated correctly. Students can comprehend implicitly stated information by 

making links in the facts presented in the passage. Students can interpret the cause-effect relationship by 

analysing the given map of the theatre. Students can comprehend the facts given in the story and decide the 

person narrating it. Students can correctly comprehend and identify the state of mind of the character in a 

given situation in the story. 
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National Benchmarks of Maths achievement: Class 9 

Low Benchmark (students reaching 25th percentile) 
25th percentile IRT Scaled score: 446  

None of the questions anchored at this level 

 

Intermediate Benchmark (students reaching 50th percentile) 
50th percentile IRT Scaled score: 485 

Students realise that the product of any integer with 0 is 0 

 

High Benchmark (students reaching 75th percentile) 
75th percentile IRT Scaled score: 538 

Students can solve a word problem involving operations on simple fractions ½, ¼ and ¾. Students are able to 

solve a simple linear equation that involves opening out brackets. Students recognise that n x n x n is n3. 

Students identify the figure that is more than a given percent shaded. 

 

Advanced Benchmark (students reaching 90th percentile) 
90th percentile IRT Scaled score: 627 

Students can apply concepts of area to solve a real life problem. Students are able to find the difference 

between two polynomials in two variables. Students can find the quotient of a binomial by a monomial (in one 

variable). Students can find the product of two binomials in one variable. Students can use identities to 

factorise an algebraic expression. Students can compare decimals with 1 or 2 decimal places and arrange them 

in order. Students can solve word problems involving conversion and operations on units of capacity. Students 

understand laws of indices for positive integer indices. Students understand the concept of positive rational 

indices. Students understand the properties of a parallelogram and use these to find missing measures in the 

given diagram. Students can identify the number that satisfies all the given properties. Students understand 

that in a histogram, each bar represents the frequency in a particular interval. 
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National Benchmarks of Maths achievement: Class 10 

 

Low Benchmark (students reaching 25th percentile) 

25th percentile IRT Scaled score: 441 

Students realise that the product of any integer with 0 is 0 

 

Intermediate Benchmark (students reaching 50th percentile) 

50th percentile IRT Scaled score:483  

Students recognise that n x n x n is n3. Students identify the figure that is more than a given percent shaded. 

 

High Benchmark (students reaching 75th percentile) 

75th percentile IRT Scaled score:546  

Students can solve a word problem involving operations on simple fractions ½, ¼ and ¾. Students are able to 

solve a simple linear equation that involves opening out brackets. Students can find the quotient of a binomial 

by a monomial (in one variable). Students can identify the number that satisfies all the given properties. 

Students can find the product of two binomials. (in one variable) 

 

Advanced Benchmark (students reaching 90th percentile) 

90th percentile IRT Scaled score:633  

Students can apply concepts of area to solve a real life problem. Students can find the circumference of a 

circle whose diameter is given. Students can find the height of a cylinder given its volume and base area. 

Students understand addition of integers and the properties of addition. Students are able to find the 

difference between two polynomials in two variables. Students can express the relation between two sets of 

numbers in algebraic form. Students can compare decimals with 1 or 2 decimal places and arrange them in 

order. Students can solve word problems involving conversion and operations on units of length and capacity. 

Students understand laws of indices for positive integer indices. Students understand the concept of positive 

rational indices. Students understand the properties of a parallelogram and use these to find missing measures 

in the given diagram. Students can identify the number that satisfies all the given properties. Students 

understand that in a histogram, each bar represents the frequency in a particular interval. Students can 

interpret a continuous graph and answer questions based on them. 
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5. PERFORMANCE IN SPECIFIC LEARNING AREAS 
 

While the overall performance figures are a useful tool in understanding the overall learning levels in the state, they 

are not reflective of the achievement levels within a subject or class. Performance levels need to be based on 

benchmarks of learning- such as performance levels in different questions, performance distribution across 

students etc. 

It is imperative therefore, to understand the overall scores along with the performance on different skill sets, 

different type of questions (Straightforward, conceptual, application based) and on individual questions within each 

subject.  

5.1 Free response items in Language 

 

Writing is one of the important areas of language and students at grade 9 and 10 level are expected to be able to 

express themselves in concise as well as elaborate manner. 

There were two questions in the language paper that required students to write and express their ideas. First 

question was a short question asking students to write 5 sentences about a picture. The picture had enough 

elements for students to write 5 simple sentences. The second question was an essay where students could select 

one of the two topics. The topics for the write-ups were challenging enough for intellectual churning as well as for 

linguistic skills. 

Question 54: 

 

Question 55: 

 

 

5.1.1 Methodology 

 
A total of 1,448 answer scripts (Gujarat 720, Maharashtra 408, and Rajasthan 320) were evaluated.  
 
Answer scripts were evaluated by evaluator fluent in the respective language. Further, all the evaluators were 
familiar with the expected levels of the students at the specific stages (class IX and X) since they were qualified 
teachers, although of different subjects. 
 
The responses were analysed for - 
 

 Grammatical accuracy - implied correct use of simple language. It also implied appropriateness of the 
syntax for the context for which it was used 

 Suitability of vocabulary - use of the right word or group of words 
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 Ideas or concepts - referred to the number of ideas generated and their contextual relevance, creativity, 
diversity, compatibility, illustration or justification, etc. 

 Quality of language - went beyond the common usage into a wider repertoire of linguistic and 
communicative expression, ways of organizing the ideas, linking devices, etc. 

 Overall effect - implied the ideational fluency, smooth flow of thoughts, cohesive devices employed, 
varied perspectives on the theme and the overall appeal to the reader 

 
The evaluators scored the responses on each of the above criteria and also gave detailed remarks about the 
performance in terms of what was or was not relevant, incorrect, invalid, etc. In terms of the ideas, evaluators 
gave their evaluation of the scripts based on the clarity of the concept, relevance, cohesion, coherence, adequate 
emphasis, lexical richness, adequate length, etc. in the write up. Thus, the evaluation was both quantitative as well 
as qualitative. 
 
5.1.2 Key Insights 

 

Gujarati Language 

Language is a tool for thinking, therefore cognitive development, in the absence of adequate linguistic repertoire, 

even perception of the world remains rather narrow and superficial. For example, in the first question wherein the 

students were expected to describe the picture, it has been perceived in a piecemeal manner by a large majority 

of them. That is, instead of looking at it as a single entity, one unit, conveying a holistic meaning, it has been 

understood, hence described, as a list of items. Sentences have been written as if items on a menu or a grocer’s 

bill were being enumerated. This reflects lack of cohesion, building a holistic picture, which in turn, also mirrors 

the piecemeal manner in which the event has been comprehended. Since most of the students have merely listed 

the items, some irrelevant details also have crept in. 

Here are some examples that demonstrate the kind of issues observed in the responses. 

 

This example is that of mere listing of items in the picture. There are four sentences but only one of them is 

grammatically acceptable. This is not a description of the picture. There is a spelling error about a very common 

word. 
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This example is also a unique case of inadequate cognitive and linguistic development. The sentences have been 

numbered. This reflects ignorance about paragraph writing and coherence in a continuous flow of thoughts 

 

This example is typical in terms of inadequate thoughts as well as poor expression even of the limited thoughts. 

The stock of words is too limited. There is also carelessness in the way the task has been accomplished.  
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This example is a case of extreme incompetence, ignorance, colloquialism and carelessness in terms of writing 

itself. It reflects that the candidate is not used to writing anything on one’s own at all. The ability to generate 

correct sentences and writing at length would be a far-fetched situation.  

 There are a few examples of relatively better performance, too. These are, of course, very few.  

 

There is lack of coherence as reflected in the last sentence of the first picture. 
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In this example, unusual words have been employed. This is an indication of rich vocabulary. However, the 

text has been written above the line whereas the Gujarati language is written below the line. 

 

In this example, which is a coherent and focused write up, there are errors of spelling. There are also cases of 

code-switching. ‘Time’ used for its Gujarati equivalent. Further, richness of vocabulary or grammar is not 

visible. 
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This example is an illustration of coherent writing. 

 As shown in the examples, even in relatively better performances, there is redundancy, i. e. use of unnecessary 

words, in the sentences. આ એક કુદરતી દ્રશ્ l  ે. Colloquial use is noticed: નાl  ે  -- નાહી રહી  ે. There are 

spelling errors: ક૫ડાાં  ક૫ડા . This is a grammatical error for the ‘anuswar’ (dot on the top of the letter), is the 

plural form of the word. 

No doubt a few students, in both the standards, are able to write in simple but correct Gujarati at length, and also 

are able to use some uncommon words (sunder, raliyamanun). Nevertheless, not a single incident of any idiomatic 

expression was found across all the districts. Further, rather than standard language use, colloquial expressions 

abound. 

In case of second question, ideas are plenty, also highly aspirational. Responses to this question reflect enthusiasm 

of the children to do something ‘big’ in their own life as well as / or for the country. Some of them have talked 

about erosion of values and want to make the country corruption free. Others have focused on eradication of 

poverty from the country. Other ideas are removal of superstitions, discrimination in terms of caste and religion, 

women empowerment, etc. These are lofty thoughts and augur well for the days to come. This is a bright feature 

of the write ups, language limitations notwithstanding. 

Some respondents who have talked about their favourite occupation (Q 2) can be divided into two categories: 

Those who have understood it and expressed what they dream of becoming when they grow up; others have 

written about what their present occupation (perhaps their family occupation) is. Those in the first category 

obviously have done better both through expression of hopes and dreams and efforts needed to realize the 

dreams. Those in the second category have mostly listed details of what they do. Or what they like to do in their 

day today routine life.  

In terms of grammar, in most cases, the sentences are isolated rather than leading to a coherent whole. 

Punctuation marks, spelling, hand writing are far from satisfactory.  Use of language is colloquial. There are few 

complex sentences.  

In Gujarati, the script is supposed to be written below the line whereas many have written above the line. This is a 

major deviation from the linguistic tradition of Gujarati. The stock of vocabulary is limited. There certainly are a 

few cases wherein simple, correct sentences are seen wherein meaning has been understood and expressed quite 

well. However, not a single illustration of any idiomatic expression or use of proverbs has been noticed. 
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Hindi Language 

The view of evaluators of students’ performance in Hindi is not different from those for Gujarati. Barring very few 

exceptions, the students who wrote this examination, have poor linguistic competence. The following are the 

details of what the evaluators have to say. 

The first question has been attempted by all the candidates (barring one). However, quite many have not 

attempted the second question. Further, even among those who have attempted it are some who have written 

only a couple of lines/ sentences amounting to an invalid response.  

There certainly are a few students whose answers reflect well developed linguistic competence. These are very 

few in number, though. 

Here are some examples that demonstrate the kind of issues observed in the responses. 

 

This example shows the student’s ability to write about a scene in a cohesive manner but in a limited 

manner. Sentences have been listed without proper development. A colloquial expression is seen in the 

sentence on the ‘setting sun’. The last sentence is unintelligible. 
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This example reflects errors of spelling, grammar as well as phonemic errors. Again, it is a mere list of items 

in the form of sentences, rather than a composite whole. 

 

This example is full of grammar and spelling errors. It also falls short of ideas as well as length. 
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This example falls far short of the expected length. It is about 35 words against 200 expected in the answer. 

There is repetition of the same idea, although a few sub-points have been listed 

By and large, the first question has been perceived very narrowly and described in a rather simplistic manner. 
Rather than the scene as a whole, most students have listed details as in a shopping list. The second task has been 
accomplished in an inadequate manner in terms of content as well as presentation. 

There are a few examples of relatively better performance, too. These are, of course, very few. A few 

students, in both the standards, are certainly able to write in simple but correct Hindi, which reflects their basic 

command of the language. However, not a single incident of any idiomatic expression was found across all the 

districts.  
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These are illustrations of good attempts of writing. They reflect a relatively high degree of linguistic competence, a 

few slips of syntax and spellings notwithstanding. There are ideas which have also been developed. On the other 

side, there examples of redundant use of words, too (example 2), wrong use of linkers (example 3), spelling errors 

(example 4). However, these write up certainly have been rated high and can be considered ‘good’ write ups.         

Students writing in Hindi have been found at extremes, especially in attempting the second task of writing at 

length. There are quite many who have not attempted the second task at all, whereas many have performed well. 

Their write ups reflect some ideas. Responses to this question reflect enthusiasm of the children to do something 

‘big’ in their own life as well as / or for the country. Like their peers in Gujarat, some of these candidates have 

talked about erosion of values and want to make the country corruption free. (No 14 Class IX of Dungarpur has 

even discussed how hardened criminals should be treated). Others have focused on eradication of poverty from 

the country. Issues such as corruption and poverty also have been considered for discussion. This is a bright 

feature of the write ups, language limitations notwithstanding. Quite many of these students want to become 

teachers and serve the society when they grow up. 

In terms of grammar, in most cases, the sentences are isolated rather than leading to a coherent whole. 

Punctuation marks, spelling, hand writing are far from satisfactory.  Use of language is colloquial. There are few 

complex sentences.  

As in Gujarati, the Devnagari script of Hindi is supposed to be written below the line whereas some have written 

above the line or the ‘Shirorekha’ is missing. This is a major deviation from the linguistic tradition of Gujarati. The 

stock of vocabulary is limited. 

There certainly are a few cases wherein simple, correct sentences are seen wherein the meaning has been 

understood and expressed quite well. However, not a single illustration of any idiomatic expression or use of 

proverbs has been noticed. 
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Marathi Language 

In all 408 scripts were evaluated across 10 districts. One major difference in performance of the students was in 

terms of code switching. That is, students have used words from Hindi and English languages apart from Marathi.   

They were found in plenty as shown below.  

X Colloquial / Inaccurate/ unacceptable Expressions  Standard / Acceptable form  

डीवटी ड्यटुी  

सगंेल  स ंगेल  
तने   त्य न   
ध न  ध ण  
दप्तर  दपतुर  
दबल   तबल   
अघंोड  आंघोल  
कपड ेधुत आहे  कपड ेधुवत आहे  
कह नप सनू  कह नपण  प सनू  
क म करत करत त  क म करीत असत त  
असी  अशी  
सयुय  सयूय  
परीवतयन पररवतयन  

 

The first task has been attempted by everyone but not satisfactorily, the second by around 400 students.  

Examples of poor performance are plenty. Here are some of them. 
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All the four examples do not make much sense because of incorrect grammar and unsuitable vocabulary. Further, 
some of the language bits are irrelevant. Further, most of the common errors in terms of vocabulary, spelling and 
grammar have been noticed as indicated in the box above. Lack of cohesiveness is another common error among 
the poor performers. 

There are also some very good write ups in Marathi. The below illustrations can be taken as models of good 
writing normally found among students at this stage of schooling. They exhibit profusion of ideas, right use of 
grammatical patterns, suitable vocabulary and consistent and systematic organization of ideas supported by 
appropriate examples. These write ups reflect not only an in-depth understanding of the context, a broad 
perspective, wide repertoire of information as well as a comprehensive understanding of what is expected of them 
by way of the task.  
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It is true that anything that can be said can be written down. Yet, there are a number of differences between the 
two styles. In some cases, even good writers tend to slip into the oral style. That has happened in a couple of 
cases. The speaker and the writer differ in their proximity with their audience. The writer cannot make any direct 
reference to the context as can the speaker. This seems to have been lost sight of in some cases. 

5.1.3 Conclusion 

 

Detailed analysis of free response items indicate that serious gaps exist in students' ability to express their ideas 

cohesively and write grade appropriate sentences. Most common issues were around improper articulation, 

disjointed idea-sets, using colloquial terms, and limited vocabulary apart from mistakes in spellings, grammar and 

syntax. There were very few students who were able to articulate their ideas well. This suggests a lack of practice 

in reading prose and articles and limits students’ ability to think and express coherent ideas, a critical life skill, and 

important objective of education. Based on the content of writings and ignoring the language aspects, there seems 

to be some cognizance of larger issues in the country like poverty and corruption among these students. 

5.2 Performance on higher order questions 

 

Analysis of performance on individual questions in both subjects revealed that learning with understanding is weak 

in both subjects.  

To understand what we mean by this statement, learning levels were analysed across questions, skills and question 

types. Each question in the test was mapped as Straightforward, which are direct questions in familiar formats 

and Non-Straightforward questions, which are deeper conceptual questions often requiring critical thinking ability 

and problem solving skills. An analysis of student performance in straightforward and Non-Straightforward 

questions revealed a 4-10% difference between these questions across the three states. 

 

 



 

 

54 
© Educational Initiatives Pvt. Ltd. 

 Strengthening Innovation and Practice in Secondary Education through a Benchmarking Study of Student Learning Outcomes 

Language 

Question Type 
Class 9 Class 10 

Gujarat Rajasthan Maharashtra Gujarat Rajasthan Maharashtra 

SF (direct) 58% 52% 61% 64% 56% 65% 

NSF (Indirect) 47% 42% 54% 54% 46% 57% 

Difference (SF-NSF) 11% 10% 7% 10% 10% 8% 

Maths 

Question Type 
Class 9 Class 10 

Gujarat Rajasthan Maharashtra Gujarat Rajasthan Maharashtra 

SF (direct) 32% 35% 37% 37% 38% 41% 

NSF (Indirect) 29% 29% 32% 33% 31% 35% 

Difference (SF-NSF) 4% 6% 5% 4% 7% 6% 
 

A detailed analysis of question wise performance of students revealed that: 

 Students tend to match words from an unseen passage in language, rather than understanding and 

inferring meaning from the text 

 Conceptual understanding was weak in Maths. While students performed well on direct questions in a 

textbook format, their performance was weak in word problems and indirect questions testing the same 

concept 

5.3 Skill-wise analysis 

 

This analysis enables one to identify patterns in performance across the different skills and understand which skills 

are the strongest and which are the weakest. This understanding will also pave the way for appropriate action in 

the classroom.   

 

5.3.1 Skill-wise performance in Language 

 

The following tables highlight the performance of Government schools (GOV) and Affordable Private schools 

(APS) on various skills on which performance was tested. These range from vocabulary, grammar and punctuation 

to direct and inference based reading comprehension questions.  

 

Class 9 

SNO Skill Name GOV APS 

1 Knows synonyms, antonyms and deduces word meanings from clues in context                                                                           56% 61% 

2 Reads and writes sentences using grammar concepts                                                                                                  59% 63% 

3 
Reads and comprehends explicit and implicit details and ideas from literary and 

narrative texts                                                    
44% 46% 

4 
Reads and comprehends explicit and implicit details and ideas from informative 

and authentic texts like posters, interviews, advertisements, etc.  
54% 59% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 
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Class 10 

SNO Skill Name GOV APS 

1 
Knows synonyms, antonyms and deduces word meanings from clues in 

context                                                                           
61% 65% 

2 Reads and writes sentences using grammar concepts                                                                                                  63% 66% 

3 
Reads and comprehends explicit and implicit details and ideas from literary 

and narrative texts                                                    
48% 50% 

4 
Reads and comprehends explicit and implicit details and ideas from 

informative and authentic texts like posters, interviews, advertisements, etc.  
60% 65% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 

                                                                                                                      

 Performance in all skills saw a gain from Class 9 to Class 10 

 Reading comprehension based on narrative texts saw a relatively lower performance in class 9 and class 10 

 APS students saw high performance in vocabulary and grammar in class 9 

 In Class 10, Government school students as well as Affordable Private School students performed well on 

questions testing vocabulary and reading comprehension questions based on “authentic texts” like posters, 

interviews etc. 

 

On examining a state wise performance on these skills in Class 9, it was observed that Maharashtra performed 

well in vocabulary and grammar, and Gujarat showed high performance in Grammar. 

 

SNO Skill Name Gujarat Rajasthan Maharashtra 

1 

 Knows synonyms, antonyms and deduces word meanings from 

clues in context                                                                           59% 51% 61% 

2  Reads and writes sentences using grammar concepts                                                                                                  60% 53% 63% 

3 

 Reads and comprehends explicit and implicit details and ideas 

from informative and authentic texts like posters, interviews, 

advertisements, etc.  52% 41% 57% 

4 

 Reads and comprehends explicit and implicit details and ideas 

from literary and narrative texts                                                    37% 40% 46% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 

 

Students should be encouraged to write their own stories, as well as discuss stories that they have read. Students 

can be asked to list the different qualities for each character in the story and describe how they feel the characters 

will react in different situations and contexts.  

 

5.3.2 Skill-wise performance in Maths 

 

A break up of performance in different skills in Maths is given below. 
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Class 9 

SNO Skill Name GOV APS 

1  Algebra: concepts and applications                       38% 42% 

2  Applications in Daily life                               30% 31% 

3  Area and Perimeter, Volume and Surface Area              29% 29% 

4  Data interpretation and analysis                         34% 34% 

5  Fractions, Decimals Ratios and Percentages               40% 41% 

6  Geometry: concepts and applications                      37% 37% 

7  Integers, rational and irrational numbers                41% 44% 

8  Number sense, related competency and computation skills  25% 24% 

9  Powers and bases: concepts and applications              35% 36% 

10  Problem Solving                                          27% 27% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 

                                                                                                                      

Class 10 

SNO Skill Name GOV APS 

1  Algebra: concepts and applications                       44% 49% 

2  Applications in Daily life                               32% 33% 

3  Area and Perimeter, Volume and Surface Area              32% 33% 

4  Data interpretation and analysis                         38% 38% 

5  Fractions, Decimals Ratios and Percentages               44% 45% 

6  Geometry: concepts and applications                      40% 40% 

7  Integers, rational and irrational numbers                46% 48% 

8  Number sense, related competency and computation skills  27% 26% 

9  Powers and bases: concepts and applications              37% 36% 

10  Problem Solving                                          29% 30% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 

                                                                                                                    

 No skill showed a performance of over 60%, indicating that learning levels are low across skill sets 

 Problem solving was a weak skill in both classes 9 and 10, which highlights that students find it difficult 

applying learnt concepts. 

 Number competency was a weak skill in both Government and Affordable Private School Students in both 

class 9 and 10, while mensuration was a weak skill in class 9 

 

A state-wise performance on these skills in class 9 indicated that ‘Problem Solving and Number’ competency was 

weak across the three states 
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SNO Skill Name Gujarat Rajasthan Maharashtra 

1  Algebra: concepts and applications                       37% 35% 42% 

2  Applications in Daily life                               28% 31% 31% 

3  Area and Perimeter, Volume and Surface Area              25% 33% 30% 

4  Data interpretation and analysis                         34% 31% 36% 

5  Fractions, Decimals Ratios and Percentages               36% 40% 42% 

6  Geometry: concepts and applications                      36% 34% 42% 

7  Integers, rational and irrational numbers                40% 40% 43% 

8  Number sense, related competency and computation skills  21% 27% 27% 

9  Powers and bases: concepts and applications              36% 33% 35% 

10  Problem Solving                                          25% 25% 29% 

 Strong Skills - Above 60% Performance  Weak Skills – Below 30% Performance 

 

Within a skill, different kinds of questions are covered - some could be straightforward or procedural, some could 

be conceptual and some could require higher order thinking. In skills found weak, students are not able to answer 

the conceptual and higher order thinking questions. This could be because of the stress laid on the procedural 

ways of answering or solving questions. If instead, stress is laid on conceptual understanding, students are more 

likely to answer different kinds of questions correctly. 

5.4 Strong and weak areas 

 

While a skill wise performance analysis is illustrative in understanding which skills show high or low performance, 

each skill set includes a range of questions, which could be conceptual, procedural, direct or requiring critical 

thinking. To understand what kind of questions the students perform well in, and the kind of questions students 

find difficult across states, a question-wise analysis of performance was done. High performing questions were 

classified as questions showing 75% performance and above across states while low performing questions were 

classified as questions showing 30% or lower performance. 

5.4.1 Strong and weak areas in Language  

 

An examination of question wise performances in Language revealed that- 

 Questions testing daily life vocabulary, tenses and direct passage questions observed high performance 

(above 75%)  
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 Questions testing student understanding and inference of unseen passages, along with higher order 

grammar concepts observed low performance (below 30%) 

 

 
 

This indicates that in Reading Comprehension, while the students are able to answer questions directly based on a 

passage, they find it difficult to comprehend the meaning of the passage in its entirety, or are not able to infer 

meaning from a sentence in the passage. They seem to be matching words from the passage to the question, 

rather than understanding the text. 

5.4.2 Strong and weak areas in Maths 

 

An examination of question wise performances in Language revealed that- 

 Only 5 and 6 questions in Maths observed a performance of over 50% in Class 9 and 10 respectively. 

Some of these questions test lower grade concepts from class 6 and 7 

 Word problems observed low performance, along with indirect mensuration questions and concepts of 

exponents and integers in unseen trickier formats. (Below 25%) 

 

Students may have conceptual difficulties, which makes it difficult for them to answer questions which are based 

on word problems or which require an application of the concept. They may be learning by rote, because of 

which, procedural questions see higher performance. Students may also harbour wrong notions about a concept. 

These are examined in the next section. 



 

` 
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5.5 Misconceptions and common errors 

 

A one-sided approach in the way content is presented in the text books may give rise to many misconceptions. 

‘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. Generally, student misconceptions persist until students recognise that their 

understanding is flawed. 

Detailed analysis of the answers given by students in each question revealed that students’ understandings of the 

concepts are often faulty as they seem to harbour many mistaken notions or misconceptions. They also seem to 

commonly make errors in answering some questions.  These are examined below.  

5.5.1 Misconceptions and common errors in Maths 

How to read the graph: 

We have shown item response curves for each 
question. The X axis is the total score in the paper and 
the Y axis is the percentage of students. Graphs show 
what percentage of students scoring different total 
scores in each class, chose which answer options for 
the question. The legend box shows the percentage of 
students who chose that option.  
 

 

We have also highlighted the correct answer for each 

question with green colour and the most common 

wrong answer by red colour. The table on the right 

shows that option C is the correct answer whereas 

option B is the most common wrong answer. 

 

A every 2 hours 

B every 10 hours 

C every 12 hours 

D every 16 hours 
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Qn. No. 2 
Megha takes tablet A every 4 hours and tablet 
B every 6 hours. How often will she take both 
the medicines at the same time?   
 

A every 2 hours 

B every 10 hours 

C every 12 hours 

D every 16 hours 
 

Class 9: 

 
 
Class 10: 

 
 

This question was designed to test if students can apply the understanding of LCM in a daily life scenario. To 
answer this question correctly, students are expected to realise that they need to find the LCM of 4 and 6. 
Students who chose option 3 correctly understood that the LCM of 4 and 6 is 12, so Megha will take both 
medicines at the same time every 12 hours. Only 17% of class 9 students and 21% of class 10 students were able 
to answer this question correctly. Majority of students have selected option B. They have simply added the two 
numbers without understanding the question. Students who chose option A have found the HCF of 4 and 6 rather 
than the LCM. Students who chose option D have seen that this is a multiple of 4, but failed to realise that it is not 
a multiple of 6. The digit in the ones place may have led them to choose this option by matching it with 6 in the 
text. 
Qn. No. 5 
A rectangular picture is pasted to a sheet of 
white paper as shown. 
 
 

 
 
 
What is the area of the white paper not 
covered by the picture? 
 

A 165 cm2 

B 500 cm2 

C 1900 cm2 

D 2700 cm2 
 

Class 9: 

 
 
Class 10: 
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This question was designed to test if students can use their understanding of area in the given context. Only 20% 
of class 9 students and 25% of class 10 students were able to answer this question correctly. Majority of students 
have selected option A. They seem to be adding all the 4 numbers given as dimensions of the picture. They don’t 
seem to be calculating the area of any of the pictures. Students who have selected option D have calculated 45 × 
60: the area of the white paper including the area covered by the picture. Students that have selected option B 
have calculated (60 - 40) × (45 - 20). 
Qn. No. 15 
In which of the following are the decimal 
fractions arranged from the smallest to the 
largest? 
 

A 2.5, 2.03, 2.07 

B 2.03, 2.5, 2.07 

C 2.03, 2.07, 2.5 

D 2.07, 2.03, 2.5 
 

Class 9: 

 
 
Class 10: 

 
This question was designed to test if students can order decimal fractions in ascending order. Only 27% of class 9 
students and 31% of class 10 students were able to answer this question correctly. Majority of students have 
selected option B. They may have compared only the digits after the decimal points and arranged them from 
smallest to largest - 03, 5, 07. These students are not aware of decimal place value. It could also be because of 
wrong practices like reading 0.018 as point zero eighteen, and 0.32 as point thirty two. Such unhealthy practices 
may be discouraged right at the beginning and concept of decimal place values clarified to these students. Students 
who have answered option A may have ignored the decimal and compared the numbers 25, 203 and 207. 
Qn. No. 23 
Which of these is the same as 48? 
 

A 28 + 28 

B 46 + 42 

C 46 × 42 

D 42 × 44 

 
Grade 7 level Question 
 
 
 
 
 
 
 
 
 
 
 
 

Class 9: 

 
 
Class 10: 
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This question was designed to test if students understand the laws of exponents. Only 27% of class 9 students and 
31% of class 10 students were able to answer this question correctly. Majority of students selected option A. They 
may have added the bases since the exponents are the same. Students who have selected option B have added the 
exponents since the bases are the same. Students who have selected option D seem to think that in an expression 
like 42 × 44, they should multiply the exponents, because there is a multiplication sign in between the numbers. 
These students have not understood the laws of exponents. 
Qn. No. 25 
How much more is 48 TENS than 43 TENS? 
 

A 5 

B 48 

C 50 

D 91 

 
Grade 4 level Question 

Class 9: 

 
 
Class 10: 

 

This question was designed to test if students have a basic understanding of place value.  Only 17% of class 9 
students and 18% of class 10 students were able to answer this question correctly. Majority of students selected 
option A. They are simply finding the difference of 48 and 43. They may have ignored the ‘TENS’ in the question. 
Students who answer option B are merely matching 48 tens in the question with 48 in the option. Students who 
answer option D are merely adding 48 and 43. 

 

5.5.2 Misconceptions and common errors in Language 

 

Qn. No. 15 
He will be very tired when he gets home 
tomorrow because he _________________ for 
thirty-six hours. 
 

A has been cycling 

B had been cycling 

C will be cycling 

D will have been cycling 
 

Class 9: 

 
 
Class 10: 
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This question tests students’ understanding of the future perfect tense. Since the sentence is talking about a time in 
the future, the tense has to be future perfect tense. Yet only 13.5% have chosen the correct answer, option D. 
Most of the students have chosen option B, which is in the past perfect tense. They have missed the point that the 
sentence is talking about him being tired at a time in the future and not the present. 

Qn. No. 33 
Near the middle of the story, the girl thinks to 
herself, “I don't believe this!” What is it that the girl 
does not believe? 
 

A That she was not brave enough. 

B 
That a stranger would take the biscuits without 
permission. 

C That she could not concentrate on the book. 

D 
That the stranger did not try to make polite 
conversation with her. 

 

Class 9: 

 
 
Class 10: 

 
This question is based on a passage and tests extended reasoning in Comprehension. The girl says "I don't believe 
this!" because she couldn't believe that the stranger would take biscuits without her permission. Only 26% of class 9 
students and 28% of class 10 students were able to answer this question correctly. However since she also 
mentions in the passage that if she was a bit braver she would say something soon after she says I don't believe this, 
majority of the students have chosen Option A. 

Qn. No. 40 
This passage is in the form of a/an ___________. 
 

A review 

B interview 

C conversation 

D biography 
 

Class 9: 

 
 
Class 10: 
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This question tests the organization of the passage. The passage is a review of the film Koi Mil Gaya. Only 15% of 
class 9 students and 10% of class 10 students were able to answer this question correctly. Majority of the students 
have gone for Option D – biography - probably because the passage focuses so much on Hrithik Roshan, his first 
movie, and is transformation in this movie. 

Qn. No. 43 
According to the passage, what would have 
happened to Hrithik had Koi Mil Gaya not 
succeeded? 
 

A He would have given up the acting profession. 

B He would have been forced to play minor roles. 

C He would have been dubbed a complete failure. 

D (It is not mentioned in the passage.) 
 

Class 9: 

 
 
Class 10: 

 
This question tests literal comprehension. It is mentioned in the passage that had Koi Mil Gaya not succeeded, Hrithik 
would have been a total write-off. Only 30% of class 9 and 31% of class 10 students were able to answer this 
question correctly. Students have not understood 'total write-off' to be 'a complete failure' and hence majority of the 
students have chosen option D. 

Qn. No. 50 
Why did Tom go to Jeremy's house? 
 

A To invite Jeremy to dinner. 

B To ask Jeremy to leave Stanley alone. 

C To invite Jeremy to play. 

D To ask Jeremy to be his friend. 
 

Class 9: 

 
 
Class 10: 
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This question tests literal comprehension. Tom goes to Jeremy's house to invite him to play. Only 30% of class 9 
students and 32% of class 10 students were able to answer this question correctly. Majority of the students have 
chosen Option A, Tom went to Jeremy's house to invite him for dinner. Since at the end of the story, Jeremy is seen 
eating dinner at Tom's house, students have chosen this answer. They have not read the story closely. 

 

 



 

 

66 
© Educational Initiatives Pvt. Ltd. 

 Strengthening Innovation and Practice in Secondary Education through a Benchmarking Study of Student Learning Outcomes 

6. LEARNING ACROSS CLASSES 
 

Students in both class 9 and 10 were tested on the same paper in both the subjects. This allows us to compare the 

performance levels in class 9 and class 10 and also measure the improvement in learning levels due to one year of 

schooling.  The performance across classes was analysed in both subjects and the key observations are highlighted 

below. 

6.1 Learning gain from class 9 to class 10  

 

The differences in performance levels have been expressed in terms of effect size, measured by the Cohen’s D 

value.  

 In Language, substantial learning gains were observed from Class 9 to Class 10. The difference in 

performance levels was 4.7%. The Cohen’s d value, calculated to understand the magnitude of the 

difference also highlights that the difference in performance is meaningful. 

 

 Similarly in Maths, learning gains were observed from Class 9 to Class 10. The difference in performances 

was 3.4%. The Cohen’s D value also illustrates that this difference, although smaller than in Language, is 

meaningful. 

 

6.2 Questions which show higher gain and lower gain 

 

In Language 

 Reading comprehension questions saw maximum gain from Class 9 to 10 

 Lowest performing questions in class 9, showed the least gain- this means that conceptual difficulties 

persisted in Class 10 

 Questions which had high performance ( more than 75%) also saw low gain, may be because performance 

levels were already high to start with 

 

In Maths 

 Questions testing Algebra, saw maximum gain from Class 9 to Class 10  

 Most of the questions where learning gain was high were straightforward or procedural questions 

 As in Language, questions which the students found difficult in class 9, saw minimum gain (less than 2%) in 

Class 10 
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7. PERFORMANCE ACROSS DISTRICTS 
 

The distribution of performance across the tested districts was also analysed to understand if the overall average 

was influenced by high or low performing districts. It is important to understand if all districts performed similarly, 

or if the performances are distributed; as this will not only help us put the overall scores in perspective, but also 

become an important tool for policy, where good practices of high performing districts can be observed and 

adopted in other districts. The aim of the district performance analysis is not for comparison, but as a tool to 

understand the presented scores and assist in understanding geographical differences, if any. 

 

The district performances were analysed against two indices – the district performance against overall average and 

against the state average.  

7.1 Performance of districts in Language 

The performance of the districts were analysed against the overall average in all classes and subjects. The 

differences in performances were also measured through Cohen’s D, which highlights if the difference is significant 

enough to make a statistically valid comparison. It was observed that: 

 

 Learning levels in different districts are close to overall average 

 A few districts of Maharashtra performed above the average and most of the districts in Rajasthan have 

performed below the average 

 Districts of Solapur and Pune are significantly ahead while Dungarpur is significantly behind 

 

 
 

7.2 Performance of districts in Maths 

 

The performance of the districts were analysed against the overall average in all classes and subjects. The 

differences in performances were also measured through Cohen’s D, which highlights if the difference is large 

enough to be meaningful. It was observed that: 

 

 As in Language, Solapur performed significantly above average while Dungarpur performed below average 

 Most of the other districts have performed close to the average 
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Performance of Districts against the state average – Gujarat 

 

The performance of the districts of Gujarat against the state average is useful to understand if there are any 

geographical differences in learning levels, and whether the score distribution of districts has affected the state 

average.  
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 Most districts had similar performance levels in Language; i.e. as more homogenous across 

districts in Language 

 Sabarkantha performed close to the state average in Language in both classes, but was among the 

top performing districts in Maths 

 Surendranagar performed below average in all class-subject combinations 

 All districts observed better performances from Class 9 to Class 10 in both Language and Maths, 

with an increase in their average scores 

 Notable improvement was observed in the performance in Language where the lowest score in Class 

10 (55.9%) was more than the highest observed score in class 9 (54.7%) 

 

Performance of Districts against the state average – Rajasthan 
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 Performance level of districts was similar in Language 

 Dungarpur’s performance level was lower compared to state average in both classes and subjects 

 Barmer performed higher than average in Maths, while its performance was average in Language 

 Jaipur was the top performing district in Language Class 10, but performed below average in Maths 

 

Performance of Districts against the state average – Maharashtra 
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 Solapur performed above average with meaningfully medium differences from average in Language Class 9 

and 10 and Maths Class 9. Its performance was above average with a meaningfully large difference in 

Maths Class 10. 

 Pune in Class 9 and Pune and Raigad in Class 10 perform better in Language, with meaningfully medium 

differences. 

 Akola, Amravati and Jalana performed below average with meaningfully medium differences in Language. 

 Akola performed below average in both Class 9 and 10 in Maths. 
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8. Performance of Boys and Girls 
 

While enrolment numbers in schools have risen over the years, and the Right to Education Act (RTE), stresses on 

compulsory schooling, there is a problematic gap in ensuring the quality of student learning. Data indicates that 

while we have achieved higher enrolment in schools, only around 30% stay on to complete five years of schooling; 

and around 50% drop out without completing the compulsory education period of eight years (GoI, SES, 2010)  

This highlights that educational outcomes are an equally essential measure of education, along with enrolment and 

completion of school. India’s poor rank on the Global Gender Gap Index- 101 among 136 countries (The Global 

Gender Gap Report 2013, World Economic Forum), coupled with the prevalence of low learning levels means that 

girls in India are the most severely affected in terms of an opportunity to access quality education.  

As a result, in this section, we have attempted to disaggregate our findings on learning levels, gaps and 

understanding by gender to understand if there is a difference in the learning levels of boys and girls across the 

three states. This will include an analysis of student performance across regions (states and districts) and 

performance on different skills and competencies in an attempt to understand where and why there is a difference 

in performance, if any. 

8.1 Overall perfromance by gender 

Around 12,000 girls and boys from government schools participated in the test in both class 9 and 10. The 

coverage is presented below. 

GOV Schools 

Class 9 Class 10 

Number of Boys Number of Girls Number of 

Boys 

Number of 

Girls 

Gujarat 3,678 3,384 3,675 3,483 

Rajasthan 3,736 4,335 3,602 4,467 

Maharashtra 4,537 4,551 4,540 4,552 

Overall 11,951 12,270 11,817 12,502 

The performances of boys and girls were analysed and differences in performance were checked for statistical 

significance and effect sizes were calculated to understand if these differences are meaningful or not.  

Based on the performance of all these students in Language and Maths, it was found that: 

 Girls perform better in Language, but the differences in performance are not meaningful. This implies that 

while there is a difference in the performances of boys and girls, this difference is not large  

 Boys and girls have similar learning levels in Maths. The performances of boys and girls in Maths are not 

different in Maths 
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The performance distributions across Language and Maths in Class 9 and 10 also highlighted the same trend: 

more girls seem to perform higher in Language as compared to boys. Further, performance distributions of boys 

and girls in Maths overlap which means that the performances are similar. 

 

8.1.1  Performance by gender across states and districts 

The overall performance comparison is illustrative in understanding differences across the sample of students. 

Understanding these learning levels and differences would require an analysis of how these learning levels emerge 

in the three states and districts. This is important to understand if the overall learning levels are influenced by large 

differences (both positive and negative boy-girl performance differences) across the states and districts. 

8.1.2 Performance across states 

The overall performances presented in the previous section represented the student performances across Gujarat, 

Maharashtra and Rajasthan. The state-wise performances of boys and girls across Language and Maths in Class 9 

and 10 are given below. 

 In Gujarat, girls perform better than boys in Language in both Classes 9 and 10. This difference is 

meaningfully small 

 In Maharashtra, girls perform better than boys in Language in both Class 9 and 10. This difference is 

significant, with 0.18 and 0.17 effect sizes respectively 

 Boys perform better than girls in Maharashtra in Maths in both class 9 and 10, but this difference is not 

meaningful 

 In Rajasthan, boys and girls perform similarly in both Language and Maths in both classes 
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State 
Language Class 

9 
Language Class 

10 
Maths Class 9 Maths Class 10 

Gujarat 
  

Cohen’s D 
value 

0.26 0.31 0.03 0.03 

Rajasthan 
    

Cohen’s D 
value 

0.07 0.07 0.00 -0.09 

Maharashtra 
  

Cohen’s D 
value 

0.18 0.17 -0.06 -0.14 

Legend: 

 
Girls performing better 

with a small effect size  

Boys performing 

better with a small 

effect size 
 

Boys and 

Girls 

perform 

similarly 

 
Girls performing better 

with a medium effect size  

Boys performing 

better with a 

medium effect size 

Small Effect Size : 0.2-0.5 

Medium Effect Size: 0.5-0.8 

 

8.1.3 Performance by Gender across districts 

 

Since 7, 8 and 9 districts were tested in Gujarat, Rajasthan and Maharashtra respectively, overall performance 

levels of boys and girls may show differences at the district level. Performance of the 24 tested districts is given 

below. 

Gujarat 

Gujarat 
Language Class 

9 
Language Class 

10 
Maths Class 9 Maths Class 10 

Amreli 
  
Anand 
    
Bharuch 
  
Rajkot 
  
Sabarkantha 
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Gujarat 
Language Class 

9 
Language Class 

10 
Maths Class 9 Maths Class 10 

Surendranagar 
  
Vadodara  

Legend: 

 
Girls performing better 

with a small effect size  

Boys performing 

better with a small 

effect size 
 

Boys and 

Girls 

perform 

similarly 

 
Girls performing better 

with a medium effect size  

Boys performing 

better with a 

medium effect size 

Small Effect Size : 0.2-0.5 

Medium Effect Size: 0.5-0.8 

 

 Amreli, Bharuch, Rajkot, Surendranagar and Vadodara show meaningfully better performance 

by Girls. This difference is “small” in Amreli, Bharuch, Surendranagar and Vadodara and “medium” in 

Rajkot 

 All districts saw similar performance by boys and girls in Maths 

Rajasthan 

Rajasthan Language Class 9 
Language Class 

10 
Maths Class 9 

Maths Class 
10 

Barmer 
    

Bharatpur 
    

Chittaurgarh 
   

Dungarpur 
    

Jaipur    
Jhunjunu 

    
Jodhpur 

    
Tonk    
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Legend: 

 

 While at the state level, Rajasthan showed similar performance between girls and boys in both Language 

and Maths, differences were observed at the district level 

 Jhunjunu and Jodhpur showed meaningfully better performance by girls in Class 9 Language 

while Barmer showed meaningfully lower performance by girls 

 Chittaurgarh and Jaipur showed meaningfully better performances by girls in Class 10 Language 

 Chittaurgarh also saw meaningfully better performance in Maths Class 9 

 All districts performed similarly in Maths Class 10 

Maharashtra 

Maharashtra 
Language Class 

9 
Language Class 

10 
Maths Class 9 Maths Class 10 

Akola 
    

Amravati 
    

Aurangabad 
  

Jalana 
  

Nagpur 
   

Osmanabad 
  

Pune 
  

Raigad 
 

Solapur  
 

 

 
Girls performing better 

with a small effect size  

Boys performing 

better with a small 

effect size 
 

Boys and 

Girls 

perform 

similarly 

 
Girls performing better 

with a medium effect size  

Boys performing 

better with a 

medium effect size 

Small Effect Size : 0.2-0.5 

Medium Effect Size: 0.5-0.8 
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Legend: 

 

 
Girls performing better 

with a small effect size  

Boys performing 

better with a small 

effect size 
 

Boys and 

Girls 

perform 

similarly 

 
Girls performing better 

with a medium effect size  

Boys performing 

better with a 

medium effect size 

Small Effect Size : 0.2-0.5 

Medium Effect Size: 0.5-0.8 

 

 In Language, meaningfully better performances by girls were observed in all districts except 

Solapur, Akola and Amravati and Nagpur (in class 10 only) 

 In Maths, Solapur saw meaningfully lower performance by girls in both Class 9 and 10. This 

difference was “small” in Class 9 and “medium” in class 10 

 Raigad also observed meaningfully lower performance by girls in Maths Class 10 

8.2 Performance by gender across learning areas 

 

An understanding of performance differences across regions can direct policy deliberations. At the same time, it is 

equally critical to understand if these differences in performance between boys and girls are only in overall learning 

levels. In other words, the key question to be answered is if there are some skills or competencies where this gap 

is wider. This would direct appropriate action in the classroom. 

We have analysed student performance on different skills and questions in previous sections. Here, we attempt to 

break down the skill wise performances to understand if learning differences exist across the subject or if it is 

more stark in particular questions and competencies. 

8.2.1 Performance in Language 

 

In the state-wise and district wise comparisons, we observed that broadly, girls seem to be performing better in 

Language. We observed this trend in skill wise performances as well. This is given below for Class 9 Language. 

Similar trends were observed in Class 10. (This is given in the Appendix) 

Performance across skills in Class 9 

 

Skill Name 
Rajasthan 9 Maharashtra 9 Gujarat 9 

Girls Boys G-B Girls Boys G-B Girls Boys G-B 

Knows synonyms, antonyms 
and deduces word meanings  

52% 51% 1% 64% 63% 1% 60% 57% 3% 

Reads and writes sentences 
using grammar concepts 

54% 52% 2% 65% 62% 3% 62% 58% 4% 

Reads and comprehends 
literary and narrative texts 

41% 40% 1% 50% 44% 6% 39% 35% 4% 

Reads and comprehends 
informative and authentic texts  

41% 41% 0% 57% 56% 1% 54% 50% 4% 

 

Maharashtra and Gujarat saw higher performances by girls, and the skill wise differences also reflected this trend. 
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 While all skills showed a better performance by girls across the states, Grammar and Reading 

Comprehension (both narrative and non-narrative) showed relatively the highest differences in performance 

8.2.2 Performance in Maths 

 

Overall performance levels of boys and girls were generally similar. A few differences in skill wise performances 

were observed. These are highlighted below- 

Performance across skills in Class 9 

 

 Skill Name 
Rajasthan 9 Maharashtra 9 Gujarat 9 

Girls Boys G-B Girls Boys G-B Girls Boys G-B 

Number sense and computation skills 26% 27% -1% 27% 28% -1 20% 22% -2% 

Integers, rational and irrational numbers 40% 40% 0% 43% 43% 0% 41% 40% 1% 

Powers and bases: concepts and applications 34% 32% 2% 35% 35% 0% 38% 35% 3% 

Fractions, Decimals Ratios and Percentages 40% 41% 1% 41% 43% -2% 35% 36% -1% 

Area and Perimeter, Volume and Surface Area 33% 32% 1% 29% 30% -1% 25% 24% 1% 

Geometry: concepts and applications 34% 34% 0% 42% 42% 0% 36% 35% 1% 

Algebra: concepts and applications 36% 35% 1% 43% 42% 1% 37% 36% 1% 

Applications in Daily life 30% 32% 2% 30% 32% -2% 27% 28% -1% 

Data interpretation and analysis 32% 31% 1% 36% 36% 0% 34% 33% 1% 

Problem Solving 24% 25% -1% 28% 31% -4% 24% 26% -2% 

 Similar performance levels between boys and girls were observed in Rajasthan in all skills 

 In Maharashtra, girls performed similarly in most skills. In Fractions, Decimals, Applications in Daily Life 

and Problem Solving, a relative difference was observed where girls have lower performance levels than 

boys 

 In Gujarat, Problem solving was relatively weaker for girls while powers and bases was a relatively 

stronger skill 

This section highlighted performance differences between boys and girls across states, within states, and within 

subjects, skills and competencies. Understanding the findings from this section however, requires a comprehensive 

overview of social, economic and political undercurrents as well as the student’s background. While performance 

differences may emerge, these are illustrative. An attempt to undertand the relationship between the student’s 

background and performance, disaggregated by gender has been presented in the next chapter. 
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9. INFLUENCE OF BACKGROUND FACTORS ON LEARNING 
 

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. Student 

questionnaire was attached at the end of each test paper and was answered by students themselves in the class 

after the completion of test. Background data related to school, head teacher and teacher was collected using a 

‘School information schedule’ which was filled by head teacher and teachers of each schools where testing was 

done. The below findings are based on the data collected through these questionnaires. 

9.1 Student questionnaire 

 

The Student Background Questionnaire (SBQ) was a set of 11 questions which is part of the test form. This 

collects information about age, socio-economic status, perception of school, reading habits etc. Visual tools and 

Statistical techniques were used to analyze the data from the Student Questionnaire so as to see the effect (if any) 

of these background factors on the performance of students. 

 

9.1.1 Socio-economic background 

 

Three questions on the SBQ were used to get information about the Socio-Economic Status (SES) of the students. 

The student’s responses to these questions were converted into values based on the scheme which is presented 

below and then added together to put students on a quasi-numerical scale of 0-8 with 0 indicating low SES and 8 

indicating high SES. The first question collected information about the availability of entertainment media at home 

(none - 0, radio - 1, television - 2, both radio and television - 3). The second question was used to get information 

about the availability of vehicles at home (no vehicle - 0, cycle - 1, scooter - 2, both cycle and scooter - 3). The 

third question was aimed at gathering information on the type of cooking fuel used at home (firewood - 0, 

kerosene - 1, cooking gas - 2).  

 

For the purpose of the analysis of background factors, a composite score was calculated for each student. The 

composite score is the average of the student’s scores in all the subjects which were taken by the student.  

 

For both GOV schools and APS schools there exists a positive trend between the composite scores of 

students and their socio – economic background. The trend is similar for both boys and girls. The positive trend 

is stronger for APS schools than GOV schools. 

 

 
 

9.1.2 Student’s Perception of School 

 

For GOV schools, there is a marked difference in performance between students who consider schools 

as ‘not useful’ and students who consider schools as ‘useful’. The difference is about 7% points.  
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There is not much difference in the scores (<1.5% points) between the scores of students who find schools 

‘boring & not useful’ and the students who find schools ‘fun, but not useful’. But the difference between the scores 

of students who find schools ‘useful in getting a job’ and the students who find the schools ‘useful for learning new 

things’, is about 3.2 – 3.4% points. There doesn’t seem to be any major difference between the average scores of 

boys and girls.  

 

The proportion of boys who consider schools ‘not useful’ is 9% and for Girls it is 6%. For the ‘useful’ options, there is a 

difference in the answering pattern of girls and boys. While 41% of boys considered schools to be useful in getting a job, 

only 35% of girls says schools is useful in getting a job. 58% of girls look at schools as places as learn new things as 

opposed to 50% of boys. 

 

For APS schools, there is a marked difference in performance between students who consider schools 

‘not useful’ and students who consider schools ‘useful’. The difference is about 10% points. There is no 

difference in the scores (<1.5% points) between the scores of boys who find schools ‘boring & not useful’ and the 

boys who find schools ‘fun, but not useful’.  

 

However for girls this difference seems to be large at 5.5% points. The difference between the scores of students who 

find schools ‘useful in getting a job’ and the students who find the schools ‘useful for learning new things’, is about 3.2 – 

3.4% points.  

 

Here also we see a similar pattern as in GOV schools. The proportion of boys who consider schools ‘not useful’ is 

8% and for girls it is 5%. While 34% of boys considered schools to be useful in getting a job, only 28% of girls 

says schools is useful in getting a job. However 67% of girls look at schools as places as learn new things as 

opposed to 59% of boys. 

 

While about the same proportions of students in both GOV schools and APS schools find the schools ‘not useful’, a 

larger proportion of students in APS schools look at schools are places to learn new things, and not to just get jobs. 

While 38% of GOV school students look at schools as places to get a job, only 31% of APS school students look at 

schools that way. However 62% of APS school students say that schools are places to learn new things while only 

54% of GOV school students share the same view. 

 

 
9.1.3 Reading Habits 

 

For GOV school students, there is a positive trend between increased time devoted to extra reading 

and the composite scores. However this holds only till a reading time of 1 hour. The average score of students 
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who devote more than 1 hour to extra reading is lower than the average score of students who devote not more 

than 1 hour to extra reading.  

 

For both boys and girls the difference between the average composite score of students who read for a maximum 

of half an hour and students who do not read at all is 1.9% – 2.3% points. The difference between the average 

composite score of students who read for a maximum of an hour and who read for a maximum of half an hour is 

about 0.7 – 0.8% points. However from this level the average composite scores of boys and girls fall by 3% points 

and 4% points respectively as the time devoted to reading increases to more than 1 hour. 

 

The proportion of Boys who do not read at all is 9%, and the proportion of Girls who do not read at all is 8%. For 

all the other levels of reading namely reading for less than half an hour, time spent on reading between half hour 

and 1 hour, reading time more than 1 hour, the proportions of both Boys and Girls are about 30%. 

 

For Affordable Private School students, for Boys the trend is exactly same as that of Govt. School students. 

There seems to be a positive trend between increased time devoted to extra reading and the 

composite scores. However this holds only till a reading time of 1 hour. The average score of Boys who devote 

more than 1 hour to extra reading is lower than the average score of students who devote not more than 1 hour 

to extra reading. For Girls however the positive trend holds only up to half an hour. For increased time devoted to 

reading beyond half an hour, there seems to be a decrease in the average composite score. 

 

For boys, the difference between the average composite score of students who read for a maximum of half an 

hour and students who do not read at all is 2.5% points. However for girls the difference between the average 

composite score of students who read for a maximum of half an hour and students who do not read at all is 4.1% 

points. The difference between the average composite score of boys who read for a maximum of an hour and 

who read for a maximum of half an hour is 0.7% points. For girls on the other hand this comes down by 1.5% 

points. However from this level the average composite scores of boys and girls fall by 3.9% points and 4.7% 

points respectively as the time devoted to reading increases to more than 1 hour. 

 

The proportion of Boys who do not read at all is 12%, and the proportion of Girls who do not read at all is 11%. 

This is slightly higher than what is observed for Govt. Schools. For students who devote up to half an hour of extra 

reading, the proportion of Boys is 34% and that of Girls is 38%. The proportions of Boys and Girls who spend 

between half an hour and 1 hour to reading is about the same as Govt. School student proportions at 

approximately 30%. However we see a slightly lower proportion of Boys and Girls than what we see for Govt. 

Schools at the ‘Read for more than 1 hour’ level. 

 

From the graphs below, we see that the reading patterns of GOV school students and APS school 

students are different. 
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We also analysed the score on Language and the influence by the Reading Habits of children. The results we 

obtained from this analysis were similar to the results obtained above. 

 
9.1.4 Tuitions 

 

For GOV schools, the average composite scores of students who do not take tuitions and the students 

who take tuitions for both Math and English is higher than the average composite scores of the 

students who take tuitions in only one of Math and English. The average composite score of students who 

take tuitions only in English is the lowest. The same trend holds for both boys and girls scores. 

 

For APS schools a pattern which is similar to the GOV schools pattern can be seen. The major 

difference being the range of average composite scores is higher in the case of APS schools. 

 

The proportion of students going for tuitions is also similar for both GOV schools and APS schools. Around 35% 

of students in both categories of schools take no extra tuitions. Around 38% of students take tuition for both Math 

and English. Around 17% students in both categories of schools go for only Math tuition, and around 8% students 

go for only English tuition. 
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We also analysed the Math score of students and their influence by extra tuitions. The pattern we found as exactly 

similar that of the composite scores. 

 

 
 

9.1.5 Student’s Perception of Themselves 

 

For GOV schools and APS schools both there is a positive trend between the average composite score 

of students and their perception of themselves. Trend is similar for boys and girls in both the school 

categories.  

The proportion of students who consider themselves not good at studies is very low at 2% to 6%. Most of the 

students consider themselves above average. Around 70% to 75% students consider themselves in the top 10 

students in the class. 
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9.2 School factors 

 

Information on school factors was collected through a set of 37 questions, where in the first 11 questions collect 

information on the Infrastructure available at the school, 1 question collects information on the availability of mid-

day meals at school, the next 14 collect information on the Learning Materials and Resources available. The next 

question is about the funding the school receives. The last 10 questions collect information on the headmaster. 

9.2.1 Infrastructure available at schools 

 

This part of the analysis explores the infrastructure that is available at Govt. Schools and Affordable Private Schools 

and also tries to find out if there is any relationship between the infrastructure levels and the performance of 

students.  

The 11 questions which collect information on the Infrastructure are dichotomous, indicating availability / non 

availability of an infrastructure resource at school. These are coded as 1’s and 0’s (1 – Infrastructure Resource 

Available, 0 – Not Available). Then these values are summed up to create a quasi-quantitative scale for 

representing the level of infrastructure of the school, with 11 as the maximum and 0 as the minimum. 

The plot below shows the level of infrastructure available at Government Schools (GOV) and Affordable Private 

Schools (APS) in Gujarat. 

 

From the plot above we can see that in Gujarat, Infrastructure availability at GOV and APS schools in 

Gujarat are quite similar. For most of the infrastructure parameters like Staffroom for teacher, separate office 

for Headmaster, storage facilities, drinking water, sanitation facilities and functional source of electricity, more than 

95% of both GOV and APS schools have these facilities. While 97% of GOV schools and 100% of APS schools 

which participated in the survey have a proper building, only 80% of GOV Schools have a proper compound wall, 

as opposed to 96% of APS Schools. 

The plot below shows the level of infrastructure available at GOV Schools and APS Schools in Maharashtra.  
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From the plot above we can see that Infrastructure availability at GOV schools and APS Schools in 

Maharashtra is not very different from that of Gujarat except for certain parameters. While 94% of 

GOV schools and 96% of APS schools which participated in the survey have a proper building, only 66% of GOV 

schools have a proper compound wall, as opposed to 83% of APS schools. 88% of GOV schools and 83% of 

APS schools have separate rooms for each class. 

The plot below shows the level of infrastructure available at GOV schools and APS schools in Rajasthan. 

 

From the plot above we can see that on certain parameters the Infrastructure availability at GOV schools 

and APS schools in Rajasthan is different. 98% of GOV schools and 94% of PAS which participated in the 

survey have a proper building. However only 87% of GOV schools, and 88% of APS schools have a proper 

compound wall. While 97% of all APS which participated in the survey have a staffroom for teachers, only 76% 

of GOV schools reported to having a staffroom for teachers. For Head Teacher also, all the APS which 

participated in the survey have a separate room, while only 82% of the GOV schools have a separate room for the 

Head Teacher. Only 61% of GOV schools have separate rooms for separate class whereas this number is 

much higher for APS at 79%. 

A summary of the average infrastructure index for each state and each category of schools surveyed is given in the 

plot below. 
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From the plot we can see that the Infrastructure levels are very similar for APS schools across the 

three states. However for GOV schools, Gujarat and Maharashtra seems to have similar infrastructure 

levels whereas Rajasthan seems to be a little behind. 

The figure below shows the performance of students (Composite Score) plotted against the infrastructure index.  

 

9.2.2 Availability of mid-day meals at school 

 

More than 85% of the GOV schools surveyed in all the three states provided mid-day meals to students.  

 

There is no meaningful difference between the average composite scores of the students who got mid-

day meals at school and students who did not get mid-day meals.  
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9.2.3 Material & learning resources available at schools 

 

This part of the analysis explores the learning resources available at different categories of schools and also tries to 

find out if there is any relationship between the levels of learning resources and the performance of students.  

Out of the 14 questions which collect information on the availability of learning resources at schools, 11 are 

dichotomous, indicating availability / non availability of an infrastructure resource at school. These are coded as 1’s 

and 0’s (1 – Infrastructure Resource Available, 0 – Not Available). The responses to 2 questions which ask about 

the number of computers available at the school and the number of computers in functional condition have been 

also converted into 1’s and 0’s where at 1 and 0 has the same meaning as above. The question on the number of 

books available at the school library has been dropped from the analysis. Then these values are summed up to 

create a quasi-quantitative scale for representing the level of infrastructure of the school, with 13 as the maximum 

and 0 as the minimum. 

The plot below shows the level of materials and learning resources available at GOV Schools and APS schools in 

Gujarat. 

 

Learning resource availability at GOV schools and APS schools in Gujarat is similar. Basic learning 

resources such as blackboard, science lab, library, computers, charts and maps are available at more 

than 90% of the schools in both the category. These resources are in functional condition and are being used by 

the students in most of the schools. 

The plot below shows the level of materials and learning resources available at Govt. Schools and Affordable 

Private Schools in Maharashtra. 
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The learning resources availability for GOV schools and APS schools in Maharashtra is very similar and 

like Gujarat basic learning resources are available at more than 90% of the schools in both the 

category. While 91% of APS schools in Maharashtra have libraries only 78% of schools allow lending to students. 

For GOV schools library availability stands at 95% and 87% of schools lend books to students.  

The plot below shows the level of materials and learning resources available at schools in Rajasthan- 

 

The learning resources picture for Rajasthan looks quite different. Only 36% of GOV schools and 50% 

of APS schools have a Science lab. Only 65% of APS schools have a library and use of library by 

students is less in both GOV and APS schools. Only 63% of GOV Schools have computers whereas 

most of the APS schools have computers. Utilization of computers by students is also low in Rajasthan in both 

school categories. Charts and maps and Blackboards and Chalks are available in most of the schools. 

A summary of the Average Material and Learning Resources Index for each state and each category of schools is 

given in the plot below. 
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As is evident from the plot above, GOV schools and APS schools in Gujarat has the highest learning 

resources index. The learning resources index for both categories of schools in Maharashtra is behind 

Gujarat but the difference is not very large. Rajasthan is significantly below both Gujarat and 

Maharashtra and the gap between GOV and APS is also very large. 

The figure below shows the performance of students (Composite Score) plotted against the Learning Resources 

Index.  

 

From the above plots we can see that for GOV schools there is a positive trend between the performance of 

students and the availability of material and learning resource at schools. However there doesn’t seem to 

be any trend for APS schools. 

9.3 Head Teacher Factors 

 

A questionnaire of 10 questions collects information on the Head Teacher of a school. These questions are about 

the Age, Years of Experience, Gender, Level of Education, Level of Teacher Training etc. of the Head Teacher. 

9.3.1 Age of the Head Teacher 

 

There is no relationship between the age of the Head Teacher and the performance of students in the school.  

9.3.2 Gender of the Head Teacher 

 

For both GOV schools and APS schools, there was no meaningful difference in performance between the students 

of schools headed by a female head teacher and the students of schools headed by a male head teacher.  

The plots below show the average composite scores of students against the gender of the head teacher for each 

category of school, and the proportion of schools headed by female head teacher and schools headed by male 



 

` 
 

© Educational Initiatives Pvt. Ltd. 
91 

 Strengthening Innovation and Practice in Secondary Education through a Benchmarking Study of Student Learning Outcomes 

head teacher. As we can see from the plot, around 1 in 3 APS schools surveyed are headed by a female 

head teacher whereas 1 in 5 GOV schools surveyed are headed by a male head teacher. 

 

9.3.3 Head Teacher Qualification 

 

In Gujarat, around 40% of GOV school head teachers have a Bachelor’s qualification and 60% of the GOV school 

head teachers have a Master’s Degree or higher. The picture for APS schools is similar. In Maharashtra, in GOV 

schools 48% of head teachers have a Bachelor’s qualification and 50% of the head teachers have Master’s Degree 

or higher. For the APS schools, the figures are about the same. In Rajasthan 85% of the GOV schools head 

teachers have a Master’s qualification or higher while rest 15% have a Bachelor’s degree. For the APS schools 

76% of the head teachers have a Master’s degree or higher while 24% of them have a Bachelors qualification. 

While for Gujarat and Maharashtra APS schools and GOV schools showed similar pattern for head teacher 

qualification, it was different for Rajasthan. 
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For GOV schools the average composite scores of students of schools headed by teacher with only a Bachelor’s 

Degree (45.8%) is higher than the average composite scores of students of schools headed by teacher with a 

Master’s qualification or higher (44.0%). For APS schools there doesn’t seem to be any difference in the average 

composite scores of students based on head teacher qualification. 

 

9.3.4 Teacher Training received by Head Teacher  

 

In all the 3 states, around 80% of GOV and APS school head teachers have a B.Ed. qualification and 10% of the 

head teachers have an M.Ed.  except for Rajasthan where around 20% head teachers have M.Ed. degree. 
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For GOV schools the average composite score of students headed by teacher with a B.Ed. training (45.2%) is 

slightly higher than the average composite score of students headed by teacher with a M.Ed. qualification (44.0%). 

For APS, the average composite score of students headed by teacher with a B.Ed. training (47.7%) is slightly lower 

than the average composite score of students headed by teachers with a M.Ed. qualification (49.2%). For both 

categories of schools, these differences are not meaningfully large. 

 

9.4 Teacher Factors 

 

A questionnaire of 11 questions collects information on the teachers of the surveyed schools teaching the subjects 

of interest. These questions are about the Age, Years of Experience, Gender, Type of Employment, Level of 

Education, Level of Teacher Training etc. of the teacher. 
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9.4.1 Age of the Teacher 

 

There is no significant relationship between the age of the teacher and the performance of students. This holds for 

both the subjects tested and the two categories of schools.  

9.4.2 Gender of the Teacher 

 

For both GOV schools and APS schools, there is no meaningful difference in the performance on Language 

between the students who are taught by a female teacher and the students who are taught Language by a male 

teacher. For GOV schools, there is no meaningful difference in the performance on Math between the students 

who are taught by a female teacher and the students who are taught Maths by a male teacher. However for APS 

schools, students who have been taught by a female teacher have performed better than the students who are 

taught by a male teacher.  

 

The plots below show the proportion of male and female teachers in both subjects for both the categories of 

schools in Gujarat, Maharashtra and Rajasthan 
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9.4.3 Type of Teacher Employment 

 

For this part of the analysis we will consider only APS schools, because in GOV schools only very few teachers are 

contract teachers, and because of the large difference in numbers between permanent and contract teachers, the 

results could be misleading.  

The average language score of APS students who are taught by permanent teachers is 56.69 as opposed to 61.31, 

the average language score of APS students who are taught by contract teachers. The Cohen’s d Effect Size of this 

difference is 0.28 which is meaningful but small.. The average math score of APS students who are taught by 

permanent teachers is 35.86 and the average language score of APS students who are taught by contract teachers 

is 37.61. The Effect Size of this difference is ‘Small’. 

The plots below show the average language and math scores of students against the type of teacher employment 

for each APS category. 

 

The plots below show the proportion of permanent and contract teachers in both subjects for both the categories 

of schools in Gujarat, Maharashtra and Rajasthan. 
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About 95% of GOV School teachers are permanent teachers. This holds for all the three states and for 

both Language and Maths. Almost the same trend is followed in Maharashtra APS schools, where 93% of 

language teachers and 88% of math teachers are permanent employees. However for APS category in Gujarat and 

Rajasthan about 67% of language teachers are contract employees, and about 33% are permanent employees, 

while about 70% of math teachers are contract employees, and about 30% are permanent employees. 

9.4.4 Teacher Qualification 

 

The average language score of GOV students who are taught by teachers with a bachelor’s degree is 56.28 as 

opposed to 55.10, the average language score of GOV students who are taught by teachers with a master’s degree 

or higher. The difference is not significant. The average language score of APS students who are taught by teachers 

with a bachelor’s degree is 55.97 and the average language score of APS students who are taught by teachers with 

a master’s degree or higher is 60.89. The Cohen’s d Effect Size of this difference is 0.3 which is meaningful but 

small. 

The average math score of GOV students who are taught by teachers with a bachelor’s degree is 37.07 and the 

average language score of GOV students who are taught by teachers with a master’s degree or higher is 33.41. 

These scores are not meaningfully different. The average language score of APS students who are taught by 

teachers with a bachelor’s degree is 36.68 and the average language score of APS students who are taught by 

teachers with a master’s degree or higher is 36.99. Again, these scores are not meaningfully different. 
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The plots below show the proportion of teachers with different qualifications in both subjects for both the 

categories of schools in Gujarat, Maharashtra and Rajasthan. 

 

 

 

There is no clear pattern in the proportion of teachers with bachelor’s or master’s degree across the three states, 

except that the proportions of Language and Maths teachers with master’s degree are higher for Rajasthan than 

Gujarat and Maharashtra. This holds for both GOV and APS, and for both Language and Maths. 

9.4.5 Teacher Training 

 

For this part of the analysis we will not consider teacher training and its association with learning because the 

vast majority of teachers surveyed in both categories of schools reported to have B.Ed. qualification. The 

proportion of teachers with Teacher Training Diplomas and M.Ed. are small. Because of the large differences in 

numbers, the association with learning observations could be misleading. 

The plots below show the proportion of teachers with different teacher training qualifications in both subjects for 

both the categories of schools in Gujarat, Maharashtra and Rajasthan. 
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10. TEST ADMINISTRATION 
 

10.1 Test Administration: 

The tests were administered in the 7 district of Gujarat, 8 district of Rajasthan and 9 district of Maharashtra. The 

test administration in this 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 

section describes in detail the steps involved in implementing and carrying out the study in a standardised manner 

across all participating states. 

10.1.1 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 for obtaining permissions. Once the state level permissions were obtained, permissions had to be 

obtained at the district level for carrying out testing in the schools. This was done by meeting and presenting the 

study individually to the District Education Officers (DEO) of the 24 districts in the participating states. 

10.1.2 Collection of available enrolment data and statistics in all states 

DISE (District Information System for Education) raw data was used for all the 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. 

10.1.3 Test conduction (Execution) team and recruitment of required personnel 

Execution team: Execution team from EI consisted of 4 members - 1 project manager and 3 state coordinators. 

Each state coordinator managed test conduction in the state which included testing in GOV and APS schools. 

Recruitment of execution team: For testing in each state a state coordinator was hired who had the 

responsibility of managing test conduction in the districts assigned to him. The state coordinator (SC), hired 

through advertisements, personal contacts, NGOs and consulting agencies in the district. The applications received 

were selected and then screened with telephonic interviews, assignments given on planning tasks and then face to 

face interviews. In each state, district coordinators (DC) and evaluators were hired through a single agency. This 

helped in saving time to gathering resources for test administration, and compensate for delay in getting state level 

permissions. The evaluators and district coordinators were hired were trained and shortlisted to ensure that the 

quality of testing was maintained. 

Evaluator Workshops: Evaluators were provided one day training in each district. The evaluators were trained by 

master trainers with the support of the SC and DC. Master trainers 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 so that they can handle the queries related to test papers on the field. The evaluators were also given training 

on how to read instructions in the paper and how to handle queries from students during the test. 

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. 
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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. 

Standardized Processes for Field Operations:  

School Verification: Before the test was actually rolled out in the schools it was very important to check the 

school location, enrolment and timing of the selected schools. Any other issues that may prevent the school from 

participating in the research study could also be brought to the fore during these visits. 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: During testing, 

 One evaluator was assigned for administering the test in each classroom.  

 Immediately after the school assembly, evaluators entered the classes and started rapport building 

activities with students. After rapport was established with students, evaluators started the tests. 

 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. 

 The students were provided with the necessary writing implements like pencils and erasers before the 

start of each test. 

As far as possible, the DCs visited 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 SCs 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 Ahmedabad was updated at the end of each day. To 

achieve maximum transparency on the process, an online system was also developed for tracking 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. 

10.2 Data scanning and cleaning 

The students marked the responses on the OMR 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, 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 background questionnaire data was punched in 

through data entry operators and checked for errors 
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11. RECOMMENDATIONS 
 

1. Campaign to educate teachers, parents and students to recognize importance of learning with 

understanding: Starting with widespread dissemination of the findings of this report among teachers and others, 

we think there is a need and an opportunity to initiate a debate on issues like rote learning and learning with 

understanding, so that teachers and gradually parents understand these issues and recognise the importance of 

learning with understanding. This can be achieved through seminars, events within schools and towns, television 

shows, and internet, including the use of social networking sites.  

2. Targeted program and campaign to build the habit of reading: Building an interest in reading and getting 

people to develop the reading habit can help significantly in improving both learning outcomes as well as create a 

thinking society at large. Book exhibitions, Reading clubs (in schools and communities), competitions such as 

debates and elocutions, events where students discuss their favorite  book, library visits can all help in promoting 

the habit of reading, and thinking about what has been read. State-wide campaigns that promote and reward 

reading can also be very effective. Such a campaign could have goals like 100,000 students will read 400,000 books 

in 1 year.  

3. Tracking outcomes and using inputs for curriculum and training: Student outcomes should be tracked 

through state-wide scientific assessments annually. Annual seminars should be held by key bodies on the results of 

these assessments- and these should be used to make the plans for teacher training and any changes to curriculum.  

4. Research using student interviews that are video-graphed, which give insights to teachers and 

curriculum makers on common student difficulties and help improve teaching practice: It is important to 

recognise that understanding what students already know and think about a concept before it is taught or while it 

is being taught, is an important aspect of teaching. While large scale assessments provide detailed performance 

data and the patterns underlying student responses, they may not fully explain why students choose a particular 

option or answer in a particular way. In order to uncover that, one approach is to simply ask students questions in 

a student interview, without guiding the student to the answer. These interviews are typically conducted in the 

class itself by trained interviewers. It is common in research studies to conduct individual interviews and use the 

transcripts – one advantage of the whole class interaction is that it allows for discussions among students. These 

interviews are video recorded and then disseminated to schools where they are used mainly for teacher feedback 

and training. 
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12. APPENDIX 
 

APPENDIX A: EFFECT SIZE 

Effect size is a standard metric of expressing the difference in performance between two groups. It indicates the 

standardised difference between means of two different groups. It is used internationally & well accepted in 

research and literature. Key points- 

1. A way to quantify the performance gaps on a standard scale so that it can be interpreted and understood easily  

2. Expressed in terms of Standard Deviation (SD) unit 

3. SD should be calculated from the sample which is representative of the entire population 

4. Applicable for normal distribution curves only    

5. Measuring relative gain: 

d = (Mean 
Treatment

 – Mean 
Control

) / SD
 
   

6. Measuring absolute gain: 

d = (Mean 
End of Treatment

 – Mean 
Beginning

 
of Treatment

) / SD
 
   

The other reason for using the effect size metric is that most research studies and literature in education use this 

metric to express differences in learning levels or impact of different interventions - this allows us to compare the 

effect sizes we observe in MSDF supported interventions with numbers we see in other research studies. 

What is a significant effect size 

In our analysis, we are using Cohen’s d Convention for small, medium and large effects which is used when 

comparing averages of two different groups. Cohen’s d is calculated by the dividing the difference of means of the 

two groups by the standard deviation of the reference group. The divisor could also be a combined standard 

deviation of the two groups together. In that case it will be known as the pooled standard deviation. Since we are 

always comparing where a group stands in relation to the reference group we decided to use the standard 

deviation of the reference group. In general we use the standard table below to interpret effect sizes. 

 

Cohen's d Effect Size 

0 - 0.3 Small 

0.3 - 0.75 Medium 

> 0.75 Large 

Since Cohen’s d convention is generic and applicable to wide range of studies we also referred to research literature 

related to effect sizes which is specifically applicable in the field of education. According to the research in education an 

effect size of 0.25 to 0.30 SD should be considered significantly large. Find below citations from 2 papers which talk 

about significant effect size in the field of education- 

What Works Clearinghouse: Procedures and Standards Handbook (Version 3.0) 
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“For the WWC, effect sizes of 0.25 standard deviations or larger are considered to be substantively important. Effect 

sizes at least this large are interpreted as a qualified positive (or negative) effect, even though they may not reach 

statistical significance in a given study.” 

Abhijit Banerjee, Paul Glewwe, Shawn Powers, and Melanie Wasserman. 2013. “Expanding Access and Increasing 

Student Learning in Post-Primary Education in Developing Countries: A Review of the Evidence” Working Paper. 9 

April. - “In the education literature, a program or policy impact of less than 0.1 standard deviations is typically 

considered to be a small effect, while more than 0.3 standard deviations is considered a large effect, and 0.5 standard 

deviations would be a very large effect” 

APPENDIX B: TEST SCORES 

 

State Category Subject 
Class 9 Class 10 

N AVG SD N AVG SD 

Gujarat Gov Language 7,062 53 14.9 7,158 59 15.2 

Gujarat Gov Maths 7,062 31 11.1 7,158 36 13.8 

Gujarat APS Language 1025 63 13 1012 68 12.9 

Gujarat APS Maths 1025 36 14.1 1012 43 15.4 

Maharashtra Gov Language 9,086 58 15.5 9,085 61 16.1 

Maharashtra Gov Maths 9,049 35 15.9 9,034 38 16.9 

Maharashtra APS Language 1015 51 16.6 1007 55 18.7 

Maharashtra APS Maths 1014 34 15.4 1004 35 14.1 

Rajasthan Gov Language 8,071 47 15.9 8,069 52 15.4 

Rajasthan Gov Maths 8,071 33 16.1 8,069 35 16.8 

Rajasthan APS Language 1022 57 14.5 1016 59 15.3 

Rajasthan APS Maths 1022 32 11.9 1016 34 13.3 

 

APPENDIX C: DISTRICT LEVEL STATISTICS FOR GOVERNMENT SCHOOLS 

Gujarat 

District Subject 
Class 9 Class 10 

N AVG SD N AVG SD 

Amreli Language 1,017 55 14.9 1,034 59 14.5 

Anand Language 1,016 55 15 1,022 61 14.3 

Bharuch Language 1,002 51 14.7 1,009 60 14 

Rajkot Language 1,002 54 15.8 1,024 60 16.4 

Sabarkantha Language 1,003 54 14.1 1,014 59 15.8 

Surendranagar Language 1,012 49 14.7 1,033 56 16.1 

Vadodara Language 1,010 53 14 1,022 59 14.3 

Amreli Maths 1,017 30 10 1,034 34 12.4 

Anand Maths 1,016 32 9.9 1,022 37 11.5 

Bharuch Maths 1,002 32 13.1 1,009 40 15.6 

Rajkot Maths 1,002 32 10.2 1,024 34 12.3 

Sabarkantha Maths 1,003 33 15 1,014 39 17.9 

Surendranagar Maths 1,012 28 8.3 1,033 32 10.6 

Vadodara Maths 1,010 30 8.8 1,022 35 13.2 
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Maharashtra 

District Subject 
Class 9 Class 10 

N AVG SD N AVG SD 

Akola Language 1,006 55 16.8 1,035 57 17.7 

Amravati Language 1,005 53 15 1,001 56 16.4 

Aurangabad Language 1,017 58 15.9 1,010 59 16.2 

Jalna Language 1,024 54 14.7 1,000 57 15.6 

Nagpur Language 1,009 56 15.7 1,030 60 14.9 

Osmanabad Language 1,022 59 13.9 992 63 14.3 

Pune Language 993 61 14.7 1,005 65 15.1 

Raigad Language 1,019 60 14.2 1,033 66 12.6 

Solapur Language 991 64 14.7 979 69 15.7 

Akola Maths 982 30 13.2 1,019 31 14 

Amravati Maths 1,001 35 16.5 982 39 17.9 

Aurangabad Maths 1,014 37 19 1,007 38 18.6 

Jalana Maths 1,020 34 17.1 995 37 18.1 

Nagpur Maths 1,008 37 16 1,030 41 18.1 

Osmanabad Maths 1,020 35 11.2 990 37 13.4 

Pune Maths 1,003 35 13.8 1,004 36 12.7 

Raigad Maths 1,013 34 13.7 1,030 38 14 

Solapur Maths 988 42 18.1 977 48 19.2 

 

Rajasthan 

District Subject 
Class 9 Class 10 

N AVG SD N AVG SD 

Barmer Language 1,005 47 14.9 1,004 52 14.7 

Bharatpur Language 1,000 48 14.1 1,004 50 13.4 

Chittaurgarh Language 1,007 46 14.5 1,005 53 14 

Dungarpur Language 1,041 38 14.8 1,043 44 15.5 

Jaipur Language 1,005 50 16.5 1,010 55 15.9 

Jhunjunu Language 1,009 50 17.6 1,023 52 16.6 

Jodhpur Language 1,003 49 15.8 979 54 15.3 

Tonk Language 1,001 49 15.3 1,001 52 14.7 

Barmer Maths 1,005 39 19.6 1,004 42 19.9 

Bharatpur Maths 1,000 32 17.4 1,004 35 17.6 

Chittaurgarh Maths 1,007 31 12.6 1,005 34 14.1 

Dungarpur Maths 1,041 28 10.3 1,043 30 9.8 

Jaipur Maths 1,005 30 14.3 1,010 32 14 

Jhunjunu Maths 1,009 35 18 1,023 38 19.2 

Jodhpur Maths 1,003 33 16.3 979 35 17.4 

Tonk Maths 1,001 34 16.1 1,001 38 16.9 

APPENDIX D: METHODOLOGY OF SCALE ANCHORING 

 

Scale anchoring method has been used to summarize and describe student achievement at each of the MSDF 2012 

national benchmarks1 – top 10%, upper quarter, median, and lower quarter. This meant that several points along 
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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. 

 

In order to conduct the data analysis for the scale anchoring, the following steps were used: 

 

1. Anchor points were selected as the 25th, 50th, 75th, 90th 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. 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 25th percentile, 

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

 

5. 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. 

 

6. The questions which anchored at the 25th percentile are the questions which even the weakest students can 

answer. Questions which anchored at the 50th percentile are difficult for the weaker students but are grasped 

by the students slightly better. Questions that anchored at the 75th percentile are understood by students 

who have comparatively better ability and Questions that anchored at 90th percentile can be answered only 

by the best students. 

 

Development of Anchor Level Descriptions 

 

Once the items for each of the anchor points were identified based on the above process, the anchor level 

descriptions of what students know and do at each anchor point was developed in the following manner by a team 

of subject experts: 

 

1. Each item that ‘anchored’ was examined and short descriptions of knowledge, understanding and /or skills 

demonstrated by the student was arrived at. 

 

2. Based on all the items that anchored at each anchor point, description of what the students know and are 

able to do at each anchor point was arrived at. 

 

3. Example items were then selected to support and illustrate the anchor point descriptions. 

 

APPENDIX E: INTERNATIONAL LEARNING ASSESSMENT TEST 
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International large-scale assessments have become globally accepted tool in academic educational research as well 

as in policy. With the Millennium Development goals and the worldwide movement towards education, these tests 

are widely used to not only provide periodic information on the status of educational levels across the world, but 

highlight the areas of learning which may require a stronger focus nationally, and internationally. Issues of 

socioeconomic diversity notwithstanding, international assessment testing is an excellent global indicator of the 

status of education. The key advantages of international testing5 are: 

 Determine global educational standing in essential subjects for further learning such as Reading, 

Mathematics and Science 

 Profile relative strengths and weaknesses in Reading, Maths and Science achievement in an international 

context 

 Measure educational progress over time both within and between countries 

 Inform national and local policy about schools’ curricula and instruction 

 Collect in-depth information about school environments, resources and instructions 

 Examine concerns on equity in learning opportunities. 

Three widely accepted international academic tests have been used in this study. These are 

1. TIMSS (Trends in International Mathematics and Science Study) is a large-scale assessment 

designed to inform educational policy and practice by providing an international perspective on teaching 

and learning in mathematics and science. TIMSS is a project of the International Association for the 

Evaluation of Educational Achievement (IEA). 

2. The Progress in International Reading Literacy Study (PIRLS) is an international study of reading 

achievement in fourth graders. It is also conducted by the International Association for the Evaluation of 

Educational Achievement (IEA). It is designed to measure children’s reading literacy achievement. 

3. The Programme for International Student Assessment (PISA) is a worldwide study by 

the Organisation for Economic Co-operation and Development (OECD) in member and non-member 

nations of 15-year-old school pupils' scholastic performance on mathematics, science, and reading. 

A summary of these established international tests is given below: 

Study 
Tested 
Classes 

Subject Coverage Frequency 
Last tested 

in 
(#Students) 

Does India 

participate? 

Trends in 
International 

Maths and Science 
Study (TIMSS) 

Grade 4 and 
8 

Mathematics, 
Science 

63 countries 
in 2011 

Every 4 years 
2011 

(600,000) 
No 

The Progress in 
International 

Reading Literacy 
Study (PIRLS) 

Grade 4 
Language 
(Reading) 

48 countries 
in 2011 

Every 5 years 
2011 

(325,000) 
No 

The Programme 
for International 

Student 
Assessment (PISA) 

15 year olds 
Mathematics, 

Science, Reading 

65 countries 
(34 OECD, 
31 partner 
countries) 

Every 3 years 
2012 

(510,000) 

2 states in 2009- 

Himachal 

Pradesh and 

Tamil Nadu 

 

Released questions from these tests have been used in the Language and Mathematics papers of this study. This 

was done in order to benchmark the performance of the state against international educational standards. 

                                                           
5
 http://ceep.indiana.edu/projects/PDF/PB_V9N2_Spring_2011_EPB.pdf 

http://ceep.indiana.edu/projects/PDF/PB_V9N2_Spring_2011_EPB.pdf
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