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PREFACE

In the context of the current national priority on Universalisation of 

Elementary Education, improvement in academic standards is emerging as a major 

concern. National efforts to implement reforms aimed at improving quality and 

efficiency of schooling. In this context, Baseline Assessment Surveys (BAS) have 

been started under the DPEP.

Here an attempt has been made to examine the effect of school factors and 

State interventions on students’ achievement, using BAS data of Karnataka, collected 

during the second phase of DPEP. The Hierarchical Linear Model (HLM) analysis 

has been used in this study.
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this study.
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My sincere thanks to Mrs. Imavathi who typed the report in this form.

D Basavayya 

Reader 
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CHAPTER 1

CONCEPTUAL FRAMEWORK

1.1 The Context

At the time of Independence of the country in 1947, India inherited an 

educational system which is not only quantitatively small, but was also, characterized 

by acute gender and regional disparities along with structural imbalances. Only 14 

per cent of the population was literate and only one child out of was enrolled in 

primary school. Recognizing that education is vitally linked with the totality of the 

development process, the reform and restructuring of the education system was 

accepted as an important area of state intervention.

The National Policy on Education (NPE, 1986) gave the priority for 

universalisation of elementary education by focusing on the following aspects, viz.,

i. universal access and enrollment;

ii. universal retention of children up to 14 years of age ; and

iii. improvement in the quality of education to enable all children to attain essential 

levels of learning.

To achieve these, a number of strategies are being formulated for application 

at the grassroots level. One of them is the district specific planning to develop the 

educationally backward districts as envisaged in the Programme of Action (POA, 

1992). In this direction, a new initiative, the District Primary Education Programme 

(DPEP), has been launched in 1993 with the following objectives.

To develop and implement in the selected districts, a replicable, sustainable 

and cost-effective programmes so as to

i. provide all children access to primary education through formal primary schools or 

its equivalent alternatives ;

ii. reduce overall dropouts at the primary level to less than 10 per cent;
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iii. increase achievement level by 25 per cent over the measured baseline levels ; and

iv. reduce disparities of all types (gender, SC/ST, rural/urban, etc) to less than 5 per 

cent.

In order to project a true picture of the primary schools for planning 

interventions, we need to know the baseline. From this take-off point an exercise for 

systematic planning of interventions can be undertaken. In this process the integrity 

of the data is of vital importance. There is an emphatic need to identify the factors 

which make schools effective. In this context achievements - surveys are significant.

The DPEP in its dedsign incorporated rational investment decisions and 

research based interventions. To fulfill this requirement , Baseline Assessment 

Surveys (BAS) are conducted in 1994 as a part of the DPEP in 46 districts in the 

states of Assam, Haryana, Karnataka, Kerala, Madhya Pradesh, Orissa and Tamil 

Nadu to provide research-based support to the district plans. In the second phase, the 

DPEP project is being extended to some other states in addition to the first phase 

states. Karnataka which is one of these states, expanded the project in the second 

phase to five districts viz. Bangalore Rural, Bellary, Bidar, Gulbarga and Mysore..The 

objectives of the BAS are to

i. assess the achievement level of students who are nearing the end of the primary 

cycle in the districts under the DPEP programme and to investigate differences in 

achievements of the different groups of students (boys/girls, SC/ST students and 

rural and urban students);

ii. estimate the level of learning of simple skills of literacy and numeracy achieved at 

the end of class I and of students who had dropped out after 3 or 4 years of 

schooling,; and

iii. collect data on relevant pupil background and school factors that explain 

differences in the learning achievement of pupils at the end of the primary stage.

The second phase of the BAS in Karnataka was undertaken by the DPEP

Bureau , Karnataka and the report was finalised by Regional Institute of Education , 

Mysore. The present study uses the same data to examine the effect of school factors 

and interventions on learner achievement. This study is not the first study. The
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NCERT has undertaken a study based on the data of the first phase of BAS and its 

results are reported in the book entitled “School Effectiveness and Learner’s 

Achievement at the Primary Stage”, in 1996.

1.2 Objectives of the Study :

The main objectives of the present study are to examine

i. the effects of school factors on learners’ achievement;

ii. the achievement differences between boys and girls in relation to school level 

factors;

iii. the effects of school factors on achievement gap between SC/ST and non-SC/ST 

students; and

iv. the impact of state interventions on learners’ performance.

1.3 Methodology

In this section, the sampling procedure and tools used for data collection in the 

BAS are described . These follow by discussions on data cleaning development of 

indicators and procedures of undertaking HLM analysis .

1.3.1 Sampling Procedure and Sample Profile

This study is based on sample survey conducted in the context of DPEP during 

the second phase in Karnataka. As mentioned above, five districts, viz., Bangalore 

Rural, Bellary, Bidar, Gulbarga and Mysore were selected for the study based on the 

low female literacy rate. About 20 per cent of rural blocks and urban areas (towns) 

are randomly selected from the districts with a view to cover at least one tribal block. 

From these selected blocks and urban areas, 35 to 45 primary schools were randomly 

selected for each district. The representation of rural and urban areas was made on the 

basis of proportionate allocation considering the rural and urban population as shown 

in the Table 1.1.
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Table 1.1

Distribution of Blocks and Schools in Selected Districts

District No. of Selected No. of Schools in

Blocks Towns Total Rural Urban Total

Bangalore 2 3 5 36 9 45

Bellary 2 3 5 12 33 45

Bidar 2 1 3 1 39 40

Gulbarga 2 3 5 9 31 40

Mysore 3 3 6 9 32 41

Total 11 13 24 40 171 211

Further, the students of class IV were selected from the selected schools. 

When the number of students in a class was less than or equal to 30, all students were 

selected. Otherwise, only 30 students were randomly selected. While selecting the 

teachers, the procedure followed was to include all the teachers in the selected schools 

if the number of teachers (including headteacher) was up to five and if number of 

teachers were more than five, only five teachers were selected randomly.

For selecting rural/urban areas, schools, teachers and students, multistage 

random sampling procedure was used. In all 2709 students and 382 teachers from 211 

schools are covered in the Baseline Survey.
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1.3.2 TOOLS

The data used for the study are collected by the DPEP Bureau , Karnataka by 

canvassing / administering the following tools through field visits .

i) School Record Schedule :

As school records are the primary source of information on enrollment of 

students , number of teachers , school infrastructure, intervention schemes, etc. , a 

suitably prepared schedule was used to collect this information from the selected 

schools .

ii) Teacher Schedule :

Teachers play pivotal role in teaching transaction and therefore, information 

about teachers’ gender, qualifications, teaching experience, training experiences, and 

teaching practices was collected through this schedule.

iii) Student (Present) Schedule:

Using this schedule individual information regarding Class IV students, 

namely age, gender, family background in terms of father and mother education , 

father’s occupation ,nutrition and health , and teaching learning process was collected.

iv) Achievement Test on mathematics:

This test was prepared in Kannada as parallel version of NCERT’s test based 

on Class IV syllabus. This test was used to measure the levels of attainment of the 

learners in Arithmetic. The maximum score of this test is 40.

v) Achievement Test on Reading:

This test is parallel to the test on mathematics to assess the reading ability of 

the Class IV students. The maximum score of this test is 40.
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13.3 Data Cleaning and Preparation

The raw data on magnetic media received from DPEP Bureau was in DBASE 

environment according to the scoring scheme suited for the use of basic descriptive 

analysis. These raw data are brought to suitable form for the present analysis by 

changing the structure of data and then adopting them suitably so as to use the same 

on die SPSS platform. The next step is to identify and rectify the inconsistencies 

between the items. The responses outside the valid range are put as sysmis and the 

conditional items are assigned ‘ 0 ’ code. The inconsistencies are removed judiciously 

wherever possible and otherwise the items/records are dropped. For this cleaning

purpose, the frequency tables related to the individual items are obtained to identify
/

out of range values

13.4 Development of Indicators

Educators have become increasingly convinced that the characteristics of 

schools are important determinants of academic achievement along with the pupil 

background. The important pupils’ background factors are parents’ education and 

their occupation, social background, prior learning achievement, home environment, 

family size and also other factors like health of the pupil, economic development of 

the locality, social structure of society , means of communication, etc. The important 

school factors are infrastructure facilities, curricular content, quality of instructional 

material, teachers’ competence, classroom teaching and learning activities, evaluation 

and feedback, teachers’ attitude, supervision and monitoring, parents involvement, 

special interventions, like Operation Blackboard (OB) and incentive schemes (like 

midday meal, scholarships, free textbooks, free uniform, etc).
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As we see, the above factors are not only very large in number but also very 

difficult to identify and measure in a comprehensive manner because they are 

governed by several constraints. The school factors are clubbed into four divisions, 

viz.,. Teacher quality, school resources, school academic climate and the state 

interventions as shown in the following three phases (Input-processing-Output) 

model of the primary education system.

The achievement depends not only on the factors of school, but also on the 

background characteristics of pupils entering the school, and on wider social and 

economic factors that lie outside the control of teachers or administrators. The overall 

ability and SES (Socio-Economic Status) composition of a school also affect 

environment. School with high social-class or high ability intakes have some 

advantages - fewer disciplinary problems and an atmosphere conducive to learning. 

They are more likely to attract and retain talented and motivated teachers. Also there 

are peer effects that occur when bright and motivated pupils work together (Heath, 

1984). Contextual effects can occur also at a classroom level when schools allocate 

pupils into different classes on the basis of their ability (Willms and Chen, 1989).
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INPUT

Fig. 1.1

INPUT-PROCESS-OUTPUT MODEL

PROCESS OUTPUT

Pupil Level
Gender
CASTE (SC/ST)
FATHER EDUCATION
MOTHER EDUCATION
FATHER OCCUPATION 
REPEATER

School Level
Intake Composition
TEACHER QUALITY 
QUALIFICATION
INSERVICE TRAINING
STAY IN SCHOOL
School Resources 
EDUCATIONAL FACILITY 
PHYSICAL FACILITY
NUMBER OF TEACHERS 
PUPIL-TEACHER RATIO 
PERCENT FEMALE TEACHERS 
SCHOOL SYSTEM 
(PRIMARY/EXTENDED PRIMARY)

School Level
Intervening Schemes
OPERATION BLACKBOARD 
MID-DAY MEALS
FREE UNIFORM
FREE TEXTBOOK
ATTENDANCE SCHOLARSHIP 
OTHER SCHOLARSHIPS

School Level
Academic Climate
ACADEMIC PRESS IN LANGUAGE 
ACADEMIC PRESS IN MATHS
TEST AND FEEDBACK 
HOMEWORK ASSIGNMENT 
HOMEWORK COMPLETION 
TEACHER COMMITMENT
PARENT INVOLVEMENT
HEAD TEACHER AS LEADER

Achievement Scores 
in

Mathematics
and

Language

produced from the book entitled ‘School Effectiveness and Learner’s Achievement at 

Primary Stage’ and edited by RR Saxena, Satvir Singh and J K Gupta.

10



 

 

 

 

 

 

 

Based on the conceptual frame-work indicated by Willms (1992), all the items 

of information given in students’ schedule, school record schedule and teacher 

schedule are thoroughly examined in respect of their relevance and their inter 

relationship. These criteria are used to include the following indicators pertaining to 

students, teachers, schools, etc. to study their impact on students’ achievement in 

mathematics and language. For meaningful inter-comparison of the results the 

measured values are centered by subtracting their means as indicated in the table 

given below.

Table 1.2

Indicators at Pupil and School Levels

SI

No

Indicator

Description

Variable

Label

Procedure adopted in construction of Indicators

Pupil’s Level

1. Gender GIRL Girl = l,Boy = 0

Centered at Pupil level

2. Caste SC/ST SC or ST = 1, Non-SC/ST = 0

Centered at pupil level

3. Father’s

Education

DADED Illiterate = 1, Literate = 2, Primary = 3, Secondary = 4, Hr

Sec/Sr.Sec = 5, College = 6. Transformation and standardized.

4. Mother’s

Education

MUMED As above

5. Father’s

occupation

DADOCC Unskilled worker = I, Poultry farming = 2, Picking Forest product

= 3, Agri. Labour = 4, Fanner = 5, Skilled worker = 6, Street

vendor = 7, Other = 8, Self employed = 9, Domestic servant = 10,

Household =11, Clerk = 12, Employer = 13, Senior Officer = 14.

Transformation and standardized.

6. Repetition in a

class

REPEAT REPEAT = 1 if yes in any class, ELSE = 0.

Centered at pupil level.

7. Socio-economic

status

SES SES = ADDED + MUMED + DADOCC) /Valid response.

Composite and standardized.



1

No

Indicator

Description

Variable

Label

Procedure adopted in construction of Indicators

School Level :

a) Teachers’

Variables

1. Qualification TCIIQUAL Class VIII - 8, Class X = 10, Class XIZXII = 12, Graduate = 4,

Postgraduate = 16, Aggregated and centered at school level.

2. Experience TCHEXP 1996 - year of first appointment Aggregated and Centered at

school level

3. Inservice INSERVIC INSERVIC = 1, if received during last 3 training years,

Aggregated and Centered at school level.

4. Period in present

school

STABLE Subtract year of appointment from 1996

Aggregated and Centered at school level.

b)Resource

variable

1. Access to Teaching

Material

MATERIAL Add all “yes = 1” against the items blackboard, teachers’ guides,

dictionary, books, maps, globe, chart, flash cards, science kit, math

kit.

Aggregated and centered at school level.

2. Instructional

Material available

FACILED Add all “yes = 1” for items Maps, Globe, Games, Equipment,

Science Kit, Mini Tool Kit, Mathematics Kit, Books for library -

Reference, Dictionary Encyclopedia, Books for library - children’s

books, books for library - magazines, journals, newspapers,

blackboard, pin-up board/notice board. Aggregated and centered

at school level.

3. Physical facilities FACILPH Add all “yes = 1” for school bell, maps and furniture for students,

chairs for teachers, tables for teachers, water pitcher, glasses, dust

bins, safe drinking water and toilet facilities, Separate toilet for

girls, electric connection, playground facilities, annual medical

checkup for children, immunization facility, first aid kit,

aggregated and centered at school level.

4. Number of teachers NUMTCH Total of Male and female teachers for 95-96

Centered at school level.

5. Pupil Teacher Ratio PTRATIO Total enrollment of classes I - IV / NUMTCH

Centered at school level.

6. Primary and

Extended Primary

PRIMARY PRIMARY = I for classes I - V, ELSE = 0

Centered at school level.

7. Percent of Female

Teachers

PCTFEMT Female Teachers x 100 / NUMTCH

Centered at school level.
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SI

No

Indicator

Description

Variable

Label

Procedure adopted in construction of Indicators

8P 14
c) School

Climate

Variables

1. Academic Press in

Language

PRESSLNG Teachers ask to read and give dictation in class : Never = 0,

Sometimes = I, Everyday = 2

Average by valid responses, Aggregated and centered at •

school level.

2. Academic Press in

maths

PRESSMTH Teachers give arithmetic problems to solve in class. Never

= 0, Sometimes = 1, Everyday = 2.

Aggregated and centered at school level.

3. Academic Press:

Test and

Feedback

PRESSTST Teachers give test and feedback to students.

For test: never = 1, once a while = 2, once in a year = 3,

once in a term = 4, once in a month = 5, once in a week = 6.

For feedback not applicable = 1, never ~ 2, sometimes = 3,

always = 4.

Average by valid responses after using Logit.

Aggregated and centered at school level.

4. Academic Press:

Teachers’ give

Homework

PRESSTHW Teachers assign and correct homework : Never = 0,

sometimes - 1, always/regularly = 2, average by valid

responses.

Aggregated and centered at school level.

5. Academic Press:

Pupil doitig

Homework

PRESSPHW No and do not do homework = 0, less than 30 Mts = 1,30

36 = 2,61-120 mts = 3, over 120mts = 4.

Aggregated and centered at school level.

6. Teacher

Commitment

COMMIT Teacher comes to class: Rarely = 1, Sometimes = 2, Most

of the days = 3, Everyday = 4, Teacher Provide Special help

: Never = 1, Sometimes = 1, Always = 3, Average by valid

responses after Logit.

Aggregated and centered at school level.

7. Parent

Involvement

PRNTINV Parent-teacher meetings : Never = 0, once in a year = 1,

once in a term = 2, once in a month = 3, once in a week = 4,

Average by valid responses, Aggregated and centered at

school level.

8. Head Teacher as

leader

HMLEADER Reviewing the Performance of his/her class and all classes :

Never = 0, Once in year = 1, Once in a term = 2, Once in a

month = 3, once in a week = 4.

Average by valid responses, Aggregated and centered at

13



school level.

SI

No

Indicator

Description

Variable

Label

Procedure adopted in construction of Indicators

d) Intervention

Variables

1. OB Scheme OPBLACK Recode OPBLACK = 1, Else = 0, Centered at

school level.

2. Material as per

OB Scheme

Add all ‘yes = 1 ’ as in cases of material.

3. Mid-day Meals MDMEAL Percentage of beneficiaries = ((Male + Female)/

(enrollment in primary class)) x 100

Centered at school level.

4. Free uniform UNIFORM Percentage of beneficiaries = ((Male + Female) /

(Enrollment in primary class)) x 100. Centered at

school level.

5. Free

Textbooks

TXTBOOK As in case of uniform.

6. Scholarship for

Regular

Attendance

SRATTEND As above

7. Other

scholarship

OSCHOLAR As above

III. Contextual

Variables

1. School Mean

SES

MEANSES Aggregated from pupil to school level.

Centered at school level.

2. Percentage of

SC/ST

PCTSC/ST Percent of SC and ST in the school. Centered at

school level.
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1.3.5 HLM Analysis

Educational data commonly have a nested structure of repeated observations 

within individuals who are in turn nested within organizations. For example, students 

are nested within classes and classes in turn in schools. The data pertaining to 

students, classes and schools in such of these situations form the hierarchical data. In 

the past, conventional statistical techniques are not adequate for the estimation of 

linear models with the nested structures. All the higher order variables are 

desegregated at the individual level while using the classical statistical techniques. 

Under this situation , the basic assumption of independent of observations floated. 

The other alternative is to aggregate the individual level variables to the higher level 

variables to undertake analysis at the higher level. By this all the within group 

information is not utilised. To deal with such situations a new statistical technique 

known as Hierarchical Linear Model (HLM) which was introduced by Lindley and 

Smith in 1972. HLM is a powerful technique specifically designed to analise data 

having hierarchical / multilevel structure. In the present study , effects of variables at 

two levels are of interest: student level those operate within schools and school-level 

that examine whether they vary systematically between school units. In effect, the 

school level models use the estimated coefficients for the individual school and 

attempt to explain variation in those coefficients with school level explanatory 

variables. Thus, the HLM analysis is used in this study to establish whether the 

indicators specified earlier vary significantly among schools in the districts before and 

after controlling for students background. When the indicators vary significantly, 

attempts are made to discern whether the variations are related to differences in school 

context or school resources, etc. The technical description of the model is given in 

Appendix 11. A brief description about the various stages of HLM analysis adopted 

for mathematics and language achievement is given below.

The ‘null model’ as a first step of HLM analysis is used to identify the within 

and between school variances of achievement scores, without considering any student
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background variables and their covariates. In the next step, the pupils’ background 

variables are included to explain the within school variation. The student background 

variables which did not indicate significant variation across schools have been 

constrained. The difference between within school variance before and after adjusting 

the pupils’ background variables provided the extent of variance explained by the 

pupils’ background variables.

The school level variables, MEANSES and PCTSC/ST are considered 

important as the measures of intake composition of a school. Therefore, both these 

variables have been included as the contextual effect for adjusting school mean 

achievement.

Then the factors related to three different school level constructs, viz. teacher 

quality, school resources and school academic climate are included in the HLM 

analysis independently after adjusting for the effects of pupils background and 

contextual variables separately for adjusted school mean , Girls and SC/ST slopes.

In addition to these , the impact of state interventions, viz. OB scheme , and 

OB material, incentive schemes also analysed independently for the adjusted school 

means , girls and SC/ST slopes . The state intervention variables are also included in 

modeling the achievement gap between in boys and girls, and also between the SC/ST 

and Non-SC/ST..
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CHAPTER 2

RESULTS AND DISCUSSIONS

2.1 Descriptive Statistics

The Table 2.1 contains districtwise number of sampled schools and 

distribution of students by gender (boys/girls) and caste (Scheduled Caste (SC) / 

Scheduled Tribes (ST) and others ). The mean and standard deviation (SD) of 

achievement scores in mathematics and language of boys/girls, SC/ST/Non -SC/ST 

students, and for overall sample are presented in Table 2.2 . The same statistics for all 

the school variables are also given in Appendix I. These statistics provide a base 

reference to see the gap that exist between various groups.

Table 2.1

Distribution of Students According to Gender and Castes in Different 

Districts

Gender Castes

DISTRICT

NO. of

Schools Boys Girls SC/ST

Non-

SC/ST Total

Bangalore 45 253 233 202 284 486

Bellary 45 357 260 378 239 617

Bidar 40 360 245 239 366 605

Gulbarga 40 236 139 179 196 375

Mysore 41 300 326 300 326 626

TOTAL 211 1506 1203 1298 1411 2709

17



 

 

 

 

 

 

 

 

 

 

 

 

Table 2.2

Mean Achievement Scores of Boys, Girls, SC/ST, non SC/ST

Category

Mathematics Language

Mean SD Mean SD

Boys 11.26 6.53 17.95 6.22

Girls 10.81 6.64 17.86 6.17

SC/ST 10.46 6.70 17.71 6.34

Non-SC/ST 11.51 6.45 18.07 ' 6.05

Overall Sample 11.01 6.92 17.90 6.19

2.2 Effect of Students Background Variables on Learner 

Achievement:

The total variance in mathematics and language achievement scores 

are partitioned into two components, i.e., within schools and between schools . The 

within school variance is then adjusted to explain the variation in the students 

background variables.

2.2.1 Variation within and between schools:

The total variance in achievement scores (mathematics or language) is 

partitioned into within and between school components without considering any 

student background variables. These indicate that the component of between school 

variance for mathematics 54.7% and as well for language 49.14% are statistically 

significant at 5% level. This gives an indication that school level factors might 

account for the variation among the learners’ achievement across the schools in both 

the subjects. The position regarding the components of within school variances are 

respectively 48.29% and 47.70%. Similarly, student background factors are likely to 

explain within school variation in achievement scores.
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2.2.2 Contribution of Students Background Variables :

Out of the seven student background variables identified earlier, SES is 

dropped from the analysis of mathematics and language achievement scores as it is 

strongly related with MUMED, DADED AND DADOCC.. Introducing the 

remaining six variables in the analysis , it is observed that the variation in the 

mathematics achievement scores are not due to the variables DADOCC, MUMED 

and REPEAT because mean value of each of these slopes of these variables and 

their residual variances are not statistically significant at 5 % level.. Therefore, these 

variables are not included in the further analysis. The effects of the other variables 

contributing significantly on the learners’ mathematics achievement scores are 

shown in the Table 2.3.

Table 2.3

Means and Standard Errors of Student Background 

Variables

Mathematics Language

Variable Mean Standard Error Mean Standard Error

School Mean 0.0020 0.0528 - 0.0304 0.0506
GIRL - 0.0540 0.0413 - 0.0431 0.0340
SC/ST - 0.0997** 0.0327 - 0.0490 0.0332
DADED 0.0369* 0.0155 0.0317* 0.0149
Residual
School Mean 0.5363* 0.0149
Gender Gap 0.1721** 0.0665**
pupil score 0.4361 0.4590

* p < .05 ** p <01
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It is observed from Table 2.3 that the SC/ST slope for mathematics is significant at 

1% level. The average achievement of SC/ST students in mathematics is low (about 

10% of the standard deviation) when compared to Non-SC/ST students. This 

difference does not vary across the schools. It is further noticed that father’s education 

(DADED) does explain significantly the variation in the achievement scores. A unit 

increase in the education of father is likely to increase achievement on average, by 

3.7% of the s.d . However, this variable also does not indicate variation across 

schools. It is therefore , constrained .

In case of language, only DADED slope is significant at 5% level. This also 

indicates that on the average one unit increase in father’s education brings an increase 

of 3.2 % of the s.d in language achievement. Further DADED slope does not vary 

across the schools.

Girls gap is not statistically significant both in the case of mathematics and 

language. It implies that girls on average score equally to boys. But these are 

significant at 1% level across the schools. It implies that girls are scoring higher than 

boys in some schools and vice versa in other schools.

2.2.3 Effect of School Contextual Variables

The contribution of context variables MEANSES (Mean Socio Economic 

Status) and PCTSC/ST (Percentage of SC/ST )on achievement is studied to examine 

their contribution to the school mean achievement score.
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Table 2.4

Effect of Contextual variables on Achievement in 

Mathematics and language.

Variable Mathematics Language

Mean Standard Error Mean Standard

Error

School Mean 0.0009 0.0526 -0.0316 0.0506

MEAN SES 0.1071 0.1004 0.1158 0.0964

PCTSC/ST -0.0022 0.0017 -0.0008 0.0017

Residual

Variances

School Mean 0.5324** 0.4895

Gender Gap 0.1718** 0.6668

Pupil Score 0.4361 0.4589

** p < .01

From the Table 2.4, it is observed that both the MEANSES and Percentage of 

SC/ST are not significantly contributing towards the variation in school mean 

achievement for both the subjects.
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2.3 Effect of School Level Variables on Learners’ Achievement

The variation in school means for mathematics and after adjusting for 

students’ background and contextual variables are examined below to find out the 

contribution of the school level factors relating to teacher quality, school resources 

and school academic climate.

a) Effect of Teacher Quality :

The effect of significant teacher quality variables on mathematics and 

language achievements are shown in Table 2.5. It is observed that the teacher 

qualification has statistically significant and negative association with mathematics 

achievement but not with language achievement. This has led to the conclusion that 

higher the qualification poorer is the school achievement in mathematics .The reasons 

for this should be further investigated. The sample failed to register significant 

contribution of the teaching experience, inservice training and period of stay in the 

present school.

Table 2. 5

Effect of Teacher Quality on Achievement in Mathematics and 

Language

School level

variable

Mathematics Language

Coefficient Standard

Error

Coefficient Standard

Error

TCHQUAL -0.0796* 0.0374 -0.0109 0.0364

* p < .05
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b) School Resources:

The Table 2.6 indicates that the factors which significantly contribute to 

mathematics achievement are percentage of female teacher, pupil-teacher ratio . One 

unit of increase in percentage of female teachers brings an increase of 0.29 % of s.d in 

mathematics achievement. As the number of students increases in a class , the 

achievement in mathematics decreases by 0.51 % of s.d.

The two factors significantly contributing to language achievement are number 

of teachers (NUMTCH) and pupil-teacher ratio (PTRATIO). For an increase of one 

teacher in a school brings an increase of 12.26 % of s.d. in language achievement 

Further, pupil-teacher ratio the language achievement increases by 0.36 % of s.d. for 

one unit of decrease in PTRATIO , i.e., small is the class size better is the language 

achievement..

Table 2.6

Effect of School Resources on Achievement in Mathematics and 

Language

School level

variable

Mathematics Language

Coefficient Standard

Error

Coefficient Standard

Error

NUMTCH 0.1236* 0.0542

PCTFEMT 0.0029* 0.0014 _— _—

PTRATIO -0.0051** 0.0019 - 0.0036* 0.0018

* p < .05 ** p < .01
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c) Academic Climate :

The effect of school level factors regarding academic climate are studied and 

presented in table 2.7. It is observed out of the eight factors under this group, the 

only factor which significantly (1 % level) contributes for school achievement in 

mathematics and language is teacher giving test and feedback (PRESSTST) .One unit 

of increase in PRESSTST brings an increase of 28.85 % of s.d. in mathematics and 

34.87 % of s.d in language achievement.

Table 2. 7

Effect of School Academic Climate on Achievement in Mathematics and 

. Language

School level

variable

Mathematics Language

Coefficient Standard .Error Coefficient Standard .Error

PRESSTST 0.2885** 0.1085 0.3487** 0.0746

** p <.01

2.4 Effect of School Level Variables on Gender Achievement

One of the priorities of the National Policy on Education (NPE), 1986 is to 

remove the disparities and to equalise educational opportunity by attending to the 

specific needs of those who have been denied equality so far. Girls being one of the 

disadvantaged groups, here an attempt has been made to identify the factors 

responsible for the gap in achievement at primary stage attributed to the gender of 

the pupil.

The average achievement of girls and boys covered in this study are presented 

in Table 2.3 for comparison. As mentioned earlier gender gap is not statistically 

significant both in the case of mathematics and language . It implies that girls on
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average , score equally to boys. But these are significant at 1 % level across schools . 

It implies that girls are scoring higher than boys in some schools and vice-versa in 

other schools. However , none of the factors of teacher quality , school resources and 

academic climate provide adequate evidence for contributing significantly to the girls 

achievement gap.

2.5 Effect of School Level Variables on Achievement Gap Between 

SC/ST and Non-SC/ST

A special attention is paid in the constitution for the upliftment of the 

deprived and disadvantaged sections of the society. Some of the disadvantaged 

sections are identified as Scheduled Castes (SC) and Scheduled Tribes (ST). As per 

the constitutional commitment, special attention has been laid down for these groups 

to provide equal opportunities and to remove disparities. This section is dealt with the 

learning achievement of SC/ST (both SC and ST together) students to find the gap, if 

any, and to identify the factors responsible for the gap.

From Table 2.3, it is evident that SC/ST students are scoring lower than Non- 

SC/ST students. But this gap does not vary across schools . Hence effect of school 

level factors on this gap is not analysed further . It implies that SC/ST children are 

scoring low because of their background factors.

2.6 Effect of State Interventions on Achievement:

It is observed from Table 2.8 that the availability of material in Operation 

Blackboard scheme is on the average enhancing the performance in mathematics 

about 2.4 % of s.d. Other variables failed to register any impact on the mathematics 

achievement. Further, the achievement in language has not provided any indication 

about contribution of any of the state interventions..
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Table 2.8

Effect of state intervention on Achievement in Mathematics and Language

School level

variable

Mathematics Language

Coefficient Standard Error Coefficient Standard Error

FACILOP 0.0241* 0.0112 .— —

** p < .05
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Summary of Findings

1. The pupils’ achievement in mathematics and language vary substantially within as 

well as between schools.

2. The between school variance is more than the within school variance in both 

mathematics and language achievements.

3. The performance difference between boys and girls varied across schools.

4. On the average SC/ST students have lower achievement (more than 9.0% in 

mathematics and 4.4 % in language) when compared to Non-SC/ST students.

5. Parents education is found to be positively associated with pupils’ achievement.

6. The MEANSES has positive association with the achievement of mathematics and 

language.

7. The percentage of SC/ST students has negative association with mean 

achievement in mathematics and language.

8. Teacher qualification has negative association with both mathematics and 

language achievement. It means that longer the teaching experience lower is the 

school mean achievement. Also higher qualified teachers could not bring better 

achievement.

9. Percentage of female teachers has positive association with mathematics 

achievement whereas the number of teachers has positive association with 

language achievement.

10. Higher Pupil-Teacher ratio has got negative association with the average pupil 

achievement in both mathematics and language .

11. Giving tests and feedback to the pupil could effect the achievement substantially.

12. Most of the incentive schemes have no effect in enhancing learners’ achievement. 

Operation Blackboard scheme has negative association.
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13. Educational facilities, Pupil-Teacher ratio and percentage of Female-teachers are 

responsible to improve mathematics achievement. Similarly, Pupil-Teacher ratio 

and number of teachers in a school are the factors to enhance the achievement in 

language.

14. On the whole, state interventions did not have any significant impact in 

accelerating the achievement in schools. However supply of material under OB 

scheme has got some impact on enhancing the achievement in mathematics.
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APPENDIX I

Means and Standard Deviations of the Important School Variables

School variable Mean Standard Deviation

MEANSES - 0.04 0.53

PCTSC/ST 48.09 32.6

TCHQUAL 11.66 1.42

TCHEXP 10.90 7.81

INSERVIC 0.95 0.19

STABLE 5.14 5.34

MATERIAL 6.56 2.21

FACILED 8.67 3.47

FACILPH 6.14 2.35

NUMTCH 1.93 0.92

PTRATIO 57.69 28.61

PRIMARY 0.99 0.12

PCTFEMT 31.35 37.62

PRESSLNG 1.51 0.41

PRESSMTH 1.65 0.41

PRESSTST -0.07 0.67

PRESSTHW 1.60 0.37

PRESSPHW 1.79 0.64

COMMIT -0.10 0.79

PRNTINV 2.28 0.85

HMLEADER 2.31 1.24

OPBLACK 0.76 0.43

FACILOP 12.28 4.69

MDMEAL 34.57 44.28

UNIFORM 56.61 43.74

TXTBOOK 78.61 33.56

SRATTEND 18.83 32.27

OSCHOLAR 12.35 25.37

* Some values are not for direct interpretation as they are transformed to standard 

values.
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At school level, the POj regressed in four separate models i.e. cluster of ��r��b	e

on Teacher Quality, ^School Resources, Climate of School and Sate Intervention

Each of these models includes contextual variables (MEANSES, PCTSCST) before
adjusting variables of these four categories.

Wherever the slope variance was not constrained, the Blj was further regressed on
school level variables of the four stated clusters. Only those factors were re����e
in the models for which fixed effects were significantly greater than zero at 1% or
5% levelof significance. The final model thus arrived is given below:

p . = On+O .W.. + <D, W,. + ... +<D W.+ u..

Where, p^ is the slope of student level variables (q=0,l,2) for the jth schools.
<t>qs(s=0,l,2...) is the value of the slope for which <I> is significantly greater
than zero, and Wqs is the vlaue of the corresponding school level variables.

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 
 
 

 
 



 

 
 

 

 

 
 

 

 

 

APPENDIX - II 
Technical Note on HLM

Null Model:

It specifies the following student level model for each school:
(Outcome).. = pOj + r... ............. (1)

Where,(Outcome) is the mathematics or language scores for pupil i in 
the school j. POj is the school mean of either outcome of jth schools and 
r. is the student level residual distributed as N (0, ct2) .

The between school model is :

Poj = °oo + U Oj ................ (2)

Where,<t>(X) is the weighted average for the jth school and uoj is the school 
level residual with mean zero and variance x^.

Pupil Level Model (Level - 1):

The pupil level model is:
(Outcome). = POj + p,. (Girl) + P2j (SC/ST) + ......  + P7j(SES) + r.. ... (3)

Where, Girl, SC/ST and SES are the pupil background variables and P^, 
P2j ... P7. are the coresponding slope

Out of these 7 pupil background variables, the variables having significant effect 
size or significant variation across the schools up to 5% level of significance are 
finally kept in the model. Variables with significant effect size but insignificant 
random variation are constrained.

School Level Model (Level - 2):

The school level model for those regressions not constrained includes a separate 
equation, like equation 2, as follows for each of the p/s :

Ppi = "’p" + f Or > 0 O'

Ppj = °po for upj = 0 for all j and p = (0,...,7).

Where, upj is distributed as mean zero, variance x and covariance
between u . and u .. as x . for p = p’.

pj  p j pp 1 r


