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FOREWORD

National Assessment of Student Achievement (NASA) communicates the
status of student achievements and suggests the measures for improving the students'
learning outcome. The assessment provides evidence to the policy makers to formulate
practical and implementable educational policies in national and sub-national level.

In Nepal, the Education Review Office (ERO) started NASA since 2011. The
first national assessment was carried out in Grade 8 for Nepali, Mathematics and Social
Studies. In later years, Grade 3, 5 and 8 assessments have been conducted in a periodic
basis. During the School Sector Reform Plan (2009-2015), two rounds of assessment
(Grade 3, 5, and 8) were administered. During the School Sector Development Plan
(2016-2022/23) two rounds of assessment (Grade 5, 8 and 10) will be administered.
NASA 2018 is the first and baseline assessment administered during the SSDP period
for grade 5.

NASA is a curriculum-based systematic evaluation of student learning outcomes.
An analysis of the curriculum to develop an assessment framework is the first step
while carrying out this assessment. This framework works as an assessed curriculum
that helps to operationalize the abstract learning objectives into practical sense.

This is the main report of NASA 2018 for Grade 5 in Mathematics and Nepali
subjects. The assessment was conducted in the national representative sample of
28381 students from 1400 schools of Nepal with an almost equal number of schools
and students in each of the three subjects, considering seven provinces as explicit
strata. Three versions of standardized tests together with the background information
questionnaire to the sample students, teacher questionnaire to subject teachers and
school survey questionnaire to the head teachers were administered in each school.
Data were analysed in such a way that along with presenting overall mean score and
proficiency levels, the relation between the achievement scores and various influencing
factors was demonstrated with the use of the background information questionnaire.
Analysis and comparison of the results were done using the Item Response Theory
(IRT) and the parameters of linking items. Results are presented in a transformed
scale of student latent ability (8) with 500 mean and 50 standard deviation. The results
presented in this report are the generalized results over the defined population and they
provide the evidence of the level of learning. Generalization of the results was possible
with the use of the multi-stage probability sampling, that is Probability Proportional
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to Size (PPS) sampling method, which is widely appreciated method in educational
research.

Throughoutthe process oftools development, testadministration, dataanalysis and
report writing, several stakeholders, teachers, experts and researches have contributed
in different many ways. [ acknowledge the collaboration and participation of the subject
teachers, experts, subject committee members, and assessment committee members.
My sincere thanks go to the previous ERO head Dr. Lekhnath Paudel, undersecretary
Mr Hemraj Pokhrel and Prahlad Aryal, Mathematics subject committee chaired by
Professor Dr Hari Upadhyaya, Nepali subject committee chaired by Professor Dr.
Parasmani Bhandari. This report appeared in this form after the rigorous efforts of the
officers at ERO Mr Shyam Prasad Acharya and Mr Deviram Acharya who have been
heavily involved in the research tasks from tools development and working for report
writing. I would like to thank the consulting firm, Centre for Educational Research
and Social Development as well as Council and Council for their contribution. I am
grateful to all the ERO staffs including undersecretary Mr Hari Aryal, Mr Uttar Kumar
Parajuli and the officers Mr Prakash Kumar Kharel and Mr Lavdev Bhatta who were
directly and indirectly involved in various phases of this assessment.

I highly appreciate the contribution of Professor Dr Basudev Kafle and Technical
Officer Ms Kunti Adhikari for the language edit. I would like extend my thanks to
the personnel from various Central Level Agencies and the Ministry of Education,
Science and Technology for their contribution during the program and budgeting
phase, monitoring of test administration and tools development. I acknowledge the
role of the World Bank in supporting the capacity development of the human resource
involved in this large-scale assessment.

I commend this report to education policy makers, programme designers,
teachers, educators and community members and researchers for their reference in
improving students’ learning. I hope this report will be a milestone for improving
quality of education at school level in Nepal.

Mr. Tek Narayan Pandey

Director General
Education Review Office
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EXECUTIVE SUMMARY

Context

In the beginning of 2018, the Education Review Office assessed the learning
outcomes of grade 5 in Mathematics and Nepali. The prime objective of this assessment
were to prepare the baseline data for School Sector Development Plan (SSDP) and
compare the learning achievement of 2018 with the previous cycle of NASA (2015) to
ensure quality education in school system. Altogether 28381 students, 1400 teachers,
1400 head teachers from 1400 schools participated in this assessment. National
assessment has been well accepted as a means of measuring quality of education (TIMSS
& PIRLS, 2008) that provides both quantitative and descriptive form of information
on student achievement which after is considered as an output of the teaching learning
process and its quality (World Bank, 1996). It provides basic information for policy
makers, politicians, and the broader educational community and informs policy makers
about the key aspects of the system" (Greaney & Kellaghan, 2008b, p. 7, ERO, 2013).
In this context, ERO has its roadmap to conduct two round NASA of grade 5, 8 and 10
to assess and ensure the quality of education and trends of learning achievement within
SSDP period. This NASA 2018 is the first cycle assessment of grade 5 of Mathematics
and Nepali subjects in SSDP where as it is a third cycle after the establishment of ERO
in 2010.

Objectives of NASA 2018

The main aim of NASA is to provide policy feedback through the assessment
of learning and identify the trends of learning over the time. NASA 2018 has the
following objectives:

a. To identify the current level of Grade 5 students’ achievement in Mathematics and
Nepali,

b. To identify variations in student achievement by gender, province, identity with
geography, types of school, ethnicity, home language, socio-economic status,

c. To explore the factors that influence student achievement,

d. To identify trend in student learning and produce the baseline data for comparison
in the future,

e. To strengthen the capacity of the education system in conducting national
assessment,



f. To provide the Ministry of Education, Science and Technology with
recommendations for policy formulation to improve quality and ensure equity,
particularly in school education.

Methodology

Three set of questions with background information questionnaire were asked in
each subject. All sets were linked with anchor items. The ERO has used Item Response
Theory to assess the latent ability of students using various contextual variables to
explain those latent traits of the students. NASA 2018 has used advanced procedure to
bring rigor to data analysis by generalizing the results in national level and province
levels through 7 explicit strata and various other implicit strata. Use of Replicate
Module for estimating the population parameters and Weighted Likelihood Estimation
(WLE) for analysis of individual student level and reporting are the instances of the
advancement. Furthermore, the advancement of procedures has also been noticed in
the sampling methods. A Probability Proportional to Size (PPS) sampling procedure
has been used for selecting the schools as Principal Sample Unit (PSU), the school
clusters. Student achievement at province level and national level is reported in a
transformed scale with mean 500 and standard deviation 50 by using the formula:

Average scale score = 500 + plausible value * 50
or, Average scale score = 500 + logit * 50

Assessment results have shown that the national average achievement is 500 in
both subjects. However, it does not mean that both subjects have been equally learnt.
This report presents the results in terms of what the students can and cannot perform,
the existing gap between the written curriculum and the achieved curriculum, and the
number of students who have developed their ability in a minimum competency level.

Major Findings and Recommendations

1.  Huge mass of students is at the underperforming level: As the study indicates,
32 out of 100 students fall below basic level (Pre-basic) in Mathematics achieving
only 5% of the tested curriculum and the basic level (level 1, about 40%) students
have achieved only 28% of the tested curriculum. More than 70% students have
achieved only below 28% of the tested curriculum in Mathematics indicating a
huge mass of students underperforming in this subject. The proficient level (level
2, 24%) students achieved 62% of the tested curriculum and advance level (level
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3, 4%) students achieved 96% of the tested curriculum. It seems that only 28%
of the students have adequate knowledge and skills in Mathematics curriculum.
The gap in the achievement of curriculum between below basic level (5%) and
advance level students (96%) is 91% indicating remarkably high inequality
in the classroom. Similarly, in Nepali, 20% students who are at below basic
level (Pre-basic) achieved only 18% of the tested curriculum and 35% students
achieved only 38% of the tested curriculum in Nepali, who are at basic level
(level 1). As 30% students fall in proficient level and 15% in advance level,
altogether 45 of 100 students have adequate knowledge and skills of the tested
curriculum in Nepali. This shows that 55% of the students, a big mass of the
students in Nepali, represent the underperforming group. And 45 of 100 students
have adequate knowledge and skills of the tested curriculum as 30% students fall
in proficient level and 15% in advance level. Altogether, 55% of the students,
a big mass of the students in Nepali, represent the underperforming group. The
proficient level students achieved 60% of the tested curriculum and the advance
level students achieved 88% of the tested curriculum. The gap in the achievement
of the curriculum between below basic level (18%) and advance level students
(88%) 1s 70% indicating high inequality in the classroom.

Recommendation: As basic level is assumed to be a minimum competency level,
a campaign of "no child should be left behind basic level" should be initiated
effectively to develop minimum competency level in the students. Teachers
should provide the students with many opportunities to learn in many ways and
through various means. Existing mis-match between the written curriculum and
achieved curriculum urges the need to review the national curriculum, teaching
methods, teacher motivation system, learning environment and the evaluation
system.

Huge gap between the provinces and districts has been noticed. Such gap
increases disparity in learning achievement among the groups of students.

Recommendation: All the community schools should provide equal opportunity
to the students for learning. A minimum standard for physical infrastructure,
learning opportunities, resources, incentives and retention of good teachers
under teacher management should be set to bring uniformity in the achievement
level of the students. Retention of good teachers has relation with increased
learning achievement of students. Learning difficulties of students in all schools
should be identified and then addressed by remedial teaching. Regular follow up
support and monitoring mechanism should be strengthened to enhance learning.
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Students can perform better irrespective of their SES and home language:
The Socio-Economic Status of student’s family has low effect in Mathematics
and medium effect in Nepali Language. Many students have performed better
despite their unfavourable low socio-economic status; this indicates that the
socio-economic background of the students does not exclusively determine
the learning achievement. Province 2 has majority of students with low SES,
but they have achieved the higher position in Mathematics compared to other
provinces. And similar is the situation with Nepali language as well.

Recommendation: As students can perform better irrespective of their SES
and home language, focus on the study and practice on the part of student is a
principal measure to boost their learning achievement. In all community schools,
minimum learning materials, library facility and students' clubs, numeracy
promotion program and reading programs should be made available to promote
students’ performance.

There is a minimum gap in learning achievement between boys and girls.

Recommendation: Reduced and minimum gap between boys and girls should
be maintained with more focus on providing girls with equal opportunity. The
existing gap can best be addressed through affirmative action such as scholarship,
girls friendly environment, and receptive teacher behaviour.

Wide gap between the type of schools has been noticed: There is a wide gap
in learning achievement between community and institutional schools. The
students from institutional schools have out-performed the community schools
with a gap of 30 scale score in Mathematics and 34 in Nepali.

Recommendation: Upgrading of community schools to increase their academic
performance should be initiated as a regular targeted intervention by the
government. Co-curricular activities should include Mathematics or number
games, reading and writing, literature, contemporary issues and challenges
as part of the curriculum for all community schools. Remedial teaching and
individualized instruction should also be implemented for the targeted students.

Bullying is affecting learning in the schools: A high number (53%) of the
students were bullied in the school by their peers and others. The performance
of the bullied students was found lower than that of those who were not bullied.
The gap is 31 scale score in Nepali and 22 in Mathematics.

Recommendation: Local governments together with the schools should
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regularly monitor the school to maintain peace, discipline and regulations as
well as cohesive environment among the students. "No bullying" movement
should be initiated by the school in consultation with and involvement of the
local community. Active focal person in the school, psycho-social counselling
service and child club activity against bullying are the other activities that the
school can provide to minimize bullying in the schools.

Feedback to the students in homework has positive relationship with learning
achievement: The students who were provided with regular homework and
feedback from the teacher performed better than those who were not provided
homework and feedback in both subjects. About 7% community school teachers
never provided homework and feedback to the students in Nepali subject.

Recommendation: Teacher's performance evaluation should be strongly linked
with students’ performance. Providing homework and feedback in certain
subjects (perceived to be difficult) in the form of scaffolding in the schools,
continuous assessment service, criterion-based assessment for teaching-learning,
formative evaluation system and regular communication with parents about their
children’s performance, some instructional activities directly influence students’
learning achievement.

Students at right age performed better: Students studying in grade 5 at
appropriate age (11 years) performed better than the under or over age students.
The gap was found 9 scale score in Mathematics and 11 in Nepali. Similar trend
was noticed in the previous study as well. This further means that age wise
grade or grade wise age or age appropriate enrollment ensures higher learning
achievement.

Recommendation: Net enrollment practice at the basic level education
should be maintained and increased by admitting appropriate age students in
the appropriate grades in schools. Age appropriate level of students can learn
smoothly with their peers of equal age.

After-school activities determine student learning achievement: Students'
involvement in study during their after-school time has a relation with their
performance. The students' who spent about one to two hours' after-school time
in the activities like household chores, watching TV, and playing performed
better. On the other hand, the students who spent more than two hours of their
after-school time in those activities other than study performed relatively lower.
The gap was found 17 scale score in Nepali and 16 in Mathematics.
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10.

11.

Recommendation: All schools should make their parents aware of the
influence of children’s involvement in study with their performance. Besides
being involved in entertainment and household chores, the students should be
encouraged to study not only the textbooks based on the curriculum but also the
literature books, reference books and other extra-curricular materials as well.

Many students do not have a sense of Mathematics: In Mathematics, students
below minimum learning level have quite limited knowledge and skills in
Mathematics. Around 50% of them do not have any sense of reading and writing
numbers and number operation. With this limited knowledge and skills, they
cannot calculate and solve Mathematical problems. Some of them are able to
choose correct answers when options are given in the MCQ items. Mostly, they
are unable to perform any Mathematical subjective calculations independently.

Recommendation: Students experiencing difficulty with learning the numbers
and Mathematical calculation should be provided with learning opportunity to
developing minimum Mathematical skills and competencies. The teachers should
be made accountable to their students' performance. An action needs to be taken
if the teachers fail to develop their students’ minimum level of competencies.
Not only the teachers’ performance but also the performance of the Principals of
such schools with below minimum learning level of students should be linked
up with their career path. The schools with such lower achievement level should
be made responsible to develop short term and long-term learning improvement
strategies and actions. To monitor the progress of the implementation of the
planned strategies, regular standardized tests should be administered and local
level monitoring and supervision mechanism should be ensured. Besides,
the primary level teachers should be equipped with national level short-term
practical, school based professional training to advance their content knowledge
and pedagogical skills.

More than half of the students are struggling with the simple Mathematical
calculations: Basic level (level 1) students have superficial knowledge and
skills in most of the Mathematical contents. However, they are struggling with
calculations. They are able to identify the ordered pair of a point, square pattern
in dots, the sum of decimal numbers, the place of a digit in numbers, the relation
of kilogram and gram and the numbers, mixed fraction and type of angles. But
they also have a limited knowledge of formula for volume and area, they cannot
estimate the angle shown in figure and cannot identify the relation between decimal
and fraction. They can read the table and bar graphs to take simple information
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12.

13.

14.

but cannot draw conclusion by comparing the data. They can solve very simple
problems of unitary methods, subtract small same denominator fractions, round
numbers in the nearest tenth of a decimal number. They can also recognize
limited square numbers and express Mathematical sentence in Mathematical
language to calculate. They can also subtract a univariate one-degree Algebraic
term from another, find the value of x in one variable equation and subjective,
can simplify Algebraic expression (univariate) in Algebra. However, they cannot
perform grade level Mathematical calculations independently.

Recommendation: The knowledge of basic level contents is essential to be
able to grasp the Mathematical content. Therefore, the teachers should focus
on the development of basic level contents among all students. In addition to
these skills, the students should be prepared to solve simple grade appropriate
Mathematical calculations independently. To improve learning achievement, an
emphasis should be laid on the underperforming students instantly through the
application of problem-solving method.

In Nepali language, the students below level 1 can read only a few words or
sentences but they cannot write the sentences independently.

Recommendation: Such underperforming (below level 1) students should be
involved more on the activities such as reading and writing words and sentences
and describing familiar events independently. Language teaching should focus
on meaningful reading and comprehension exercises rather than on reciting the
paragraphs in the textbook and rote learning the answers.

Decreasing trend of students' performance in Mathematics:

Recommendation: A diagnostic study about the challenges in teaching and
learning culture should be carried out. The factors responsible for reduced
learning achievement should be identified and disseminated. The involvement
of parents and community members should be ensured in making the schools
accountable for their student's low performance level.

The achievement and gap related results of NASA 2018 are quite similar to
the results of NASA 2012 and 2015 : The consistent recurring results not only
proves the reliability of the NASA study, but also indicates that interventions
were not sufficient in improving the quality of learning in the school level.

Recommendation: MOEST should review the existing plan and policies from
the quality concerns.
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15. Overall Recommendation: As a final step of National Assessment, MOEST
should initiate Post-NASA policy review and intervention plan at the national
level, sub-national level, and implementing agency level of the education system.
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CHAPTER1

AN OVERVIEW OF THE NATIONAL ASSESSMENT OF
STUDENT ACHIEVEMENT, 2018

1. Introduction

In this report, chapter 1 presents an overall introduction of the National
Assessment of Student Achievement (NASA), its historical overview and objectives.
In chapter 2, methodological chapter, the report has attempted to explore the
contextual variables, tools and technologies used during the overall study and also
explains the contextual variables used like geography, ethnicity, gender, language
and economic status etc. Chapter 3 presents the basic result by contextual variables,
chapter 4 compares the NASA 2018 cycle with the previous 2015 cycle and trends of
learning achievements. Finally in chapter 5, a summary of findings, conclusion and
recommendations are presented in the form of an executive summary.

This is areport on the national assessment of Grade five students in Mathematics
and Nepali subjects conducted by the Education Review Office (ERO) in 2018.
The report of the assessment is based on the curriculum-based standardized test. A
comparative presentation is made in all the sub-chapters focussing on province wise
results as explicit strata and other variable specific results as implicit strata like the
type of schools, gender, ethnicity, language, in a disaggregated form.

The assessment was conducted in 24 sample districts, 1400 schools and
32262 students. The major aim of NASA is to provide valid and reliable information
on student learning achievement at grade five of basic education level with policy
feedback to the Ministry of Education, Science and Technology. Specifically, NASA
provides feedback to the teachers, schools, curriculum developers, program and
policy executing agencies for the needed reform. A repeated cycle of NASA provides
information on the trend of student learning and other contextual variables that provide
pathways for the review and design for policy and program.

More specifically, the assessment answers the questions like: How well are
the students learning? Is there an evidence of particular strengths and weaknesses in
students' leaning? Do certain sub-groups of students perform poorly? What factors
are associated with student achievement? Do the achievements of students change
over the time? (Grenaney & Kellaghan, 2007). This report has highlighted the related
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issues and problems, and made some recommendations to the policy makers and other
stakeholders.

1.1 National Assessment of Student Achievement

Globally, it has been well accepted that the means of measuring the quality
of education is the students' achievement (TIMSS & PIRLS, 2008). The national
assessment provides both quantitative and descriptive form of information on student
achievement, which after is considered as an output of the teaching learning process and
its quality (World Bank, 1996). National assessment thus provides basic information
for policy makers, politicians, and the broader educational community (ERO, 2013).
Further, "it provides data for a type of national education audit carried out to inform
policy makers about the key aspects of the system" (Greaney & Kellaghan, 2008b, p.
7, ERO, 2013). It is argued that the achievement of the students in a curriculum area
be aggregated to provide an estimate of the achievement level in the education system
as a whole at a particular age or grade level (Greaney & Kellaghan, 2008b; NASA,
2013). NASA is also a popular means of determining the achievement of curriculum
and finding the gaps between the written curriculum and the taught curriculum. So,
it is useful for making policy decisions especially when decisions are to be made in
relation to the optimum utilisation of resources (EDSC, 2008). It provides evidence
for policy makers on availability of textbooks, class size, and number of years of
teacher training. Therefore, every country has accepted that it is "systematic, regular
measure of learning achievement in a country that is designed to assist policy making"
(Lockheed et al. cited in EDSC, 2008, pp. 19, NASA 2013).

1.2 Evolution of NASA in Nepal

Assessment practice is found to have started from the last years of the decade of
1980s in Nepal. However, the Ministry of Education has formally started the National
Assessment since 1995 and continued it up to 2010 in a small scale. Large scale NASA
was administered under the Ministry of Education since 2011 AD. Four NASA cycles
were completed during the School Sector Reform Plan (SSRP) and two including
NASA 2018 were completed during the School Sector Development Plan (SSDP). In
both the plans, NASA is considered as a tool to measure the quality of education for
making the educational institutions accountable to achieving the educational goals.

NASA studies are conducted for both backward and forward-looking purposes.
The backward-looking purpose is concerned mainly with building a database to
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analyse both the strengths and weaknesses of educational policies and practices that
affect students’ learning achievement (ERO, 2018).

The assessments completed so far and the upcoming assessments as per the

designed NASA roadmap have been presented in table 1.

Table 1.1 NASA Cycles Completed and Planned

SSRP SSDP

2011 | 2012 | 2013 | 2015 | 2017 | 2018 2019 | 2020 | 2020 | 2021 |2022

Grade | Grade | Grade | Grade |Grade| Grade | Grade | Grade | Grade | Grade
8 3and 5 8 3and5 8 3and 5 10 8 5 10

v v v v v v Progressing..

A complete NASA cycle goes over a period of 3 years. In the first year, all items

development, pre-testing of the items and item analysis are completed. In the second
year, final test administration is conducted and finally, in the third year, activities like

report writing, dissemination of the report and policy informing are done at the end of
the NASA cycle.

The ERO follows globally accepted practices of conducting national

assessments. Although the context of each country is different, there are some common
practices to national assessments in most of the countries (ERO, 2018). Building on
the comprehensive review of national assessments from various countries, ERO has
adopted the following procedures:

The Ministry of Education, Science and Technology (MOEST) selects an
implementing agency either from within the MOEST system or an independent
external consulting organization. In case of Nepal, Education Review Office (ERO)
within the MOEST system is solely responsible for the national assessment.

The MOEST or implementing agency develops policies and frameworks for
assessment in consultation with (and with participation of) key stakeholders such
as subject experts, teachers and policy makers.

The MOEST identifies the Grade level and determines the area (e.g., literacy or
numeracy) to be assessed.

The implementing agency (ERO in Nepal) defines and describes the areas of
achievement testing in terms of both content and cognitive skills and develops test
items along with supporting questionnaires and manuals for test administration.
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ERO

Pilots the test items with the support of external experts and reviews their

validity, appropriateness and sensitivity in terms of gender, ethnicity and

culture.

Ensures that the assessment instruments are reliable and valid.

Selects the samples schools, arranges for printing the test papers and other

relevant materials; and communicates with the schools and teachers for test

administration.

Orients the test administrators (focal persons, head teachers and teachers), and

then administers the test and survey questionnaires in the selected schools.

* Collects test scores and other necessary information, cleans the data as
needed and analyses them.

* Prepares draft report/s which is/are reviewed by relevant subject
committees and external experts.

* Prepares and disseminates final report/s through various means such as
publication and the mass media.

Finally, the MOEST, implementing agency and relevant stakeholders study

the report/s of national assessment and identify major areas for policy reforms

(ERO, 2017, 2018).

1.3 NASA Cycle

ERO has adopted the following cycle to conduct the national assessment of

Grade 5 students in Mathematics, Nepali and Science.

Year | Year Il Year Il
Final test
Item Analysis booklets Policy Review
preparation
" S J .
l b 1 i
s r N ™ s
Assessment Pre-test of Final Test Submission of
Framework items administration results to MOE
b - 4
I [] [ [
s r i )\ ™y
curmcuium for Eomiriine Marking poi Howut
e O ritais £ data entry dissemination
L “ - "
I [ [ [
s g )\ ™\ s
Draft Item Experts . s
development Workshop Data analysis Report Writing

. / “ J w J

Figure 1.1 NASA process cycle
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The above figure presents the major steps taken in planning, designing,
administering and reporting of the assessment. NASA process cycle begins with
an approval of the required budget and programme and goes through the series of
assessment procedures: development of the assessment framework, criteria and
standards, items and questionnaires; piloting, analysing and selecting the items;
designing the test booklets; administrating the test; scoring and preparing data;
calibrating items and equating the tests; analysing and setting proficiency levels; and
reporting and disseminating the results.

1.4 Objectives of NASA 2018

The purpose of this assessment is to provide feedback to the Ministry of Education,
Science and Technology to improve the quality of school education. This assessment
does not report individual students’ performance, nor does it compare the proficiencies
of each individual student and school. Rather, it provides the national and provincial
level results as well as the differences in the achievement scores in relation to various
influencing factors such as socioeconomic status, home language, and identity with
geographical region. More specifically, NASA 2018 has the following objectives:

a. To identify the current level of Grade 5 students achievement in Mathematics and
Nepali.

b. To identify variations in student achievement by gender, province, identity with
geography, types of school, ethnicity, home language, socio-economic status.

c. To explore factors that influence student achievement.

d. To identify the trend in student learning and produce the baseline data for the
future for comparing.

e. To strengthen the capacity of the education system in conducting national
assessment.

f. To provide the Ministry of Education, Science and Technology with
recommendations for policy making to improve quality and equity, particularly in
school education.

1.5 Distinct Features of NASA 2018

The ERO has used Item Response Theory to assess the latent ability of students
using various contextual variables to explain those latent traits of the students. This
assessment has used advanced procedure to bring rigor to data analysis by generalizing
the results in national level and province levels through 7 explicit strata and various
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other implicit strata. Use of Replicate Module for estimating the population parameters
and Weighted Likelihood Estimation (WLE) for analysis of individual student level
and reporting are the examples of its advancement. Furthermore, the advancement
of procedures has also been noticed in sampling methods. A Probability Proportional
to Size (PPS) sampling procedure has been used in selecting the schools as Principal
Sample Unit (PSU), the school clusters. Reporting of student achievement at province
level and national level is done in a transformed scale with mean 500 and standard
deviation 50 by using the formula:

Average scale score = 500 + plausible value * 50

or, Average scale score = 500 + logit * 50
If readers want to extract the WLE of latent ability, they can use:

average score - 500
50

average latent ability (logit) of any group =

The distinct features of this report are:

1. A comparative presentation of NASA 2018 and 2015 by using IRT methods and
rigorous process

2. Trends of the results over all NASA cycles of grade 5

Learning level descriptors prepared through a rigorous analysis

(O8]

4. A gap in learning between the written curriculum and the taught curriculum in the
form of achieved curriculum is presented.



Chapter 2
Methodology

This chapter presents the process adopted for sampling, assessment framework,
tools development, setting contextual variables and determining the reliability and
validity of the tools. It also presents the statistical tools and techniques used in data
analysis and comparing the NASA 2018 data to previous NASA 2015. Moreover,
various formula, symbols and techniques used in data analysis and reporting are
described in greater details in this chapter.

2.1 Sampling

2.1.1 Target Sampling Frame

Sampling is a process of selecting a set of data from the population by using a
defined procedure. In this assessment, the multi-stages sampling process was adopted.
In the first step, a list of all 27464 schools to be included in the assessment, with
their unique ID (school EMIS code) provided by Department of Education-DOE (now
Centre for Education Human Resource Development - CEHRD) was listed. This list
was considered as the target population for developing the sampling frame. In addition
to the name, location (provincial, district, geography and municipality) and ID (code)
of'each school, public and private categories, the total number of students, with gender
categories, in each school was taken as the sampling frame. These data are available
from the EMIS of CEHRD, which are collected through the national census of schools
every year. The target sampling frame for this assessment was thus prepared on the
basis of the school data of 2018 with 710499 students as the target population.

l Target Population }—\
fNot included in the sampling frame

! Population frame

« Not reachable .
Population

- Refusals Not
eligible
» Non responses

Figure 2.1 Conceptual diagram of population for sampling frame
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2.1.2 Population

The population of the study is the schools running the classes up to Grade 5.
However, some of the schools did not report the number of students (zero students)
and such schools were excluded from the population frame. After the exclusion of
non-student school, the schools with less than 10 students were also excluded as the
non-eligible schools. Then the population of this assessment reached 21093 schools
at national level. Sample cluster schools were selected from those schools, by using
Probability Proportional to Size (PPS) sampling method. Thus the population for this
assessment covered all students enrolled at Grade five taken randomly from primary
sampling units (PSUs). The exclusion of the schools was defined by following criteria:

* Schools having less than 10 students

* Students who did not respond the test items (during data cleaning)

* Schools at very remote distance or unreachable at the time of assessment
* Schools which do not have students in Grade 5

2.1.3 Sample Size

The educational survey research studies suggest that the sampling precision
requirements should be satisfied by a simple random sample (SRS) of 384 students for
the main criterion variable. This size of simple random sample of students yields 95%
of confidence interval for the student-level estimate with 3% of confidence interval
(Margin error). However, a perfect random sampling is not an easy task in such a
large-scale national assessment. The sampling design includes the combination of
different sampling techniques in different stages, including stratification, clustering
and random selection of students. For this, the design effect due to the multi-stage
sampling has to be calculated and adjusted while selecting the sample size.

In this assessment, actual sample size of this assessment was calculated in
multi-stage sampling methods. Intra-class correlation was taken from the recently
administered survey of grade 3. Taking intra-class correlation » = (.25 (NASA, 2015)
and school cluster size (C) equal to 25, the design effect (deff) was calculated by using
the formula given:

Where: Deff = Design effect

C = the size of the cluster (number of students within the school who will be assessed
in a subject)

r = Intra-class correlation



Now, to calculate the Clustered Sample Size (CSS), using the formula

Where Effective Sample Size (ESS; that is equivalent to a Simple Random Sample
size). Taking 384 as sufficient sample, CSS is equal to 2688. Now by adjusting the
student non-response by 3% and school non-participation by 3%, total number of
students has become 2856. This number of students is equal to 114 school clusters and
25 PSU size.

To produce sufficient number of samples, at least 114 schools per province and
even more than this number can be included in some strata (provinces) as sample.
Hence altogether, 7*114 = 799 schools are determined to be valid number for the
assessment. However, intra-class correlation is more than 0.25 in grade 5 or above
grades. So, taking design effect = 10, sample cluster number becomes 163 by the same
formula. By 7*163 = 1142 number of schools are defined as an adequate sample of
schools. For assuring sufficient school size and addressing the diversity of community
and institutional schools, 1400 schools were taken as the sample PSU.

There are other methods as well for calculating the sample size. One of the other
formula for taking the required sample size is

nc =n* x deff,

where nc is the required sample size, n* is the effective sample size for simple
random sampling (srs), and Deff is the design effect. Deff = 1 + (C —1), where C is the
population size, (Rho) = Intra-class correlation.

Putting the value of design effect, Deff = 10, as a multi-stage cluster sampling at
the national level might have a design effect of 10 or higher (Murphy & Schulz, 2006),
the minimum sample size of students is estimated as:

nc =400 x 10 = 4000, implies, 4000/25 = 160 schools. For seven provinces, 7 *
160 = 1120 schools.

From the above both methods, a minimum number of PSU does not exceed 1120
schools. This number is also very close to the above calculation. Hence 1400 PSU is a
sufficient number also for this National Assessment.



2.1.4 Sample Design and Stratification

The sample design for NASA 2018 Grade 5 assessment was a multi-stage
by the selection of schools from each explicit stratum (province). In Nepal, seven
provinces are politically divided entities of the country, which govern educational
administration within their region in their own. A sufficient number of samples taken
from the provinces will ensure the generalizability or the results. The selection of
districts from each geographical location was done randomly to incorporate Himal,
Hill and Terai areas as far as possible. The Primary Sampling Unit (PSU) schools
(clusters), were selected within the district by using PPS method. The selected 24
districts from all 7 provinces are presented in the following figure 2.2:

Province 3
Province 1

® Sample district

Figure 2.2 Sampling districts

Among the 77 districts, five districts from Province 1: Bhojpur, Dhankuta,
Okhaldhunga, Jhapa and Panchthar; three districts from Province 2: Mabhottari,
Rautahat, Siraha; five districts from Province 3: Sindhuli, Kavre, Chitwan, Nuwakot,
and Lalitput; three districts from Gandaki province: Syangja, Lamjung, Parvat; three
districts from Province 5: Bardiya, Pyuthan, Gulmi; three districts from Karnali
province: Kalikot, Salyan, Humla and two districts from Sudur Paschim province:
Bajura and baitadi were selected randomly.
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2.1.5 Selection of the Schools and the Students

From the population, a total 32262 students were taken as the sample. However,
28,381 students participated in the assessment. The minimum sample for the province
having the smallest number of student population was fixed to be 1060 per subject.
Viewing the different sizes of schools, the maximum sample size was fixed to be 25
per school, which is called Measure of Size (MOS).

In the case of a sample school having more than 25 students, the students were
selected by using a random sampling method otherwise all the students were taken as
the samples with defined number of students. More specifically, the number of students
sampled from each of the selected schools was of two different ways: (i) If the size of
the students was less than or equal to the expected sample size (MOS), all the students
were sampled. (i) When the size of the students was greater than the expected size, the
required number of the students was selected randomly. The probability of selection of
a particular student from schools was always the same.

Because of school replacement and student non-response adjustment, calculation
sample weight by PPS sampling methods was completed. In the raw database, some
records were background information only and some were subjective test item
response only with unidentified unique ID or school were deleted from the database.
So, finalized and cleaned data by removing duplicate cases, outliers and invalid entries
was as per given in following table 2.1.

Table 2.1 Sample students from community and institutional schools

Province Math Nepali Grand
Community | Institutional | Total | Community | Institutional | Total | Total

Prov. 1 1847 984 2831 2040 755 2795 | 5626
Prov. 2 1470 269 1739 1602 211 1813 | 3552
Prov. 3 2335 1609 3944 2224 1672 3896 | 7840
Gandaki 829 770 1599 799 818 1617 | 3216
Prov. 5 1608 335 1943 1617 297 1914 | 3857
Karnali 1045 26 1071 995 117 1112 | 2183
Far-western 992 55 1047 994 66 1060 | 2107
Total 10126 4048 14174 10271 3936 14207 | 28381

In the above table 2.1, it can be seen that the number of schools selected from
every province was not the same. While selecting the schools, they were selected as the
primary sampling unit (PSU) from each province with a minimum of 54 schools from
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each province for one subject. However, provinces with higher number of schools and
students have proportionally greater number of sample schools and students. School
selection within a district was done by using a PPS sampling method by sorting out
the list of schools from the selected districts. Sorting of institutional and community
schools within the district, was an implicit stratum. In addition to preparing the list of
sample schools, a list of replacement schools was also prepared. During the orientation
programme about NASA administration to the district focal persons, the final list of the
sample schools was prepared, choosing the schools from the list of replacement schools
upon requirement. The number of school clusters sampled from seven provinces are
listed in table 2.2.

Table 2.2 Province wise number of sample schools

Math Nepali
Provinces | Community | Institutional | Community | Institutional | Total
schools schools schools schools

Prov. 1 96 45 111 32 284
Prov. 2 68 13 72 9 162
Prov. 3 125 68 123 72 388
Gandaki 52 34 49 36 171
Prov. 5 74 15 72 14 175
Karnali 54 2 50 5 111
Far-western 51 3 52 3 109
Total 520 180 529 171 1400

2.1.6 School Weight

School level base weights were calculated using the formula:

, N

BWhe = o N

where Npop was the population size (students), nsc was the total number of
schools sampled within each explicit stratum; and Nimos was the measure of size
(MOS) assigned to the school (1). School level base weights were calculated for all
sampled schools that satisfied the condition for eligible students actually participating
in the study. For example, in mathematics, altogether 650 schools were sampled, out
of which 1 school did not participate in testing due to some unavoidable circumstance.
For this, a school-level non-response adjustment was calculated separately for each
explicit stratum, using the formula:
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Nsc

Scagj= T
psc

where nsc is the total number of originally sampled schools; and npsc was the
number of schools that actually participated.

The final school weight was then calculated with non-participation adjustment
to the base school weight. The final school weight was then equal to the product of the
school base weight and non-participation adjustment,

Wee= BWiscX SCadj

2.1.7 Student Weight

For schools with 25 grade five students, student base weight was 1; and for
schools with more than 28 students and fewer, the base weight was calculated using

the formula:

N
BWa =",

where Nst was the total number of students at Grade 5 in the sampled school and
nst as the number of sample students from the class.

A student non-participation adjustment was calculated for any school that had at
least one student who was sampled and was eligible to do the test but did not participate
for some reason. This was calculated with the formula:

Stagj =,

pst

where nst was the number of sample students and npst was the number of students

who participated in the particular school.

The final student weight of a particular school (say, ith school) is then equal to
the product of the student base weight and non-participation adjustment: W = BW'

x Stadj

The final weight is thus the adjustment between the product of the school and
student final weights: W= W' xW' . For example, see the sample weight calculated
in figure 2.3
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Schoo |Sch_ [Stude |Stu_n |Final |Final_ |Final_Sa
I_bas |non- [nt_ba |on- |_st_ [Sch_W|mpling_
Sampl e_wt_|resp (se_wt|respo (WT_a|T adj [Wt_adj
Provi e_siz onse |_adj [nse_a |dj

Sch_code nce e _adj dj
160840007 ..... 2 25 0.04 2592 0.66 152| 0.03 39.39 1103.04 2592| 100 39.39 100 39.39 2592 1021.00
240210004 3 25 003 3648 093 108 003 39.39/1105.04| 3648 100 39.39) 100 3939 3648 143697
580140001 5 25 0.05 1858 047 212 003 39.39 1103.04 1B5B| 100 39.39 100 39.39 1B58 73204
460500011 5 25 003 3648 093 108 003 39.39/1105.04| 3648 100 39.39) 100 3939 3648 143697
550420005 & 25 0.04 2345 0.60) 1.68 0.03 39.39/1103.04| 23.45 1.00 39.39| 1.00 39.39 2345 923.76
370360001 4 25 005 1858 047 212 003 39.39/1105.04| 1858 1.00 39.39| 100 3939 1858 73204
20290028 1 25 0.10 9.85 0.25| 4.00 003 39.39/1103.04| 9.85 1.00 39.39| 100 3939 9.85 38798
404100013 5 25 003 3939 100 100 003 39.39 1105.04 39.39 100 39.39 100  39.39 39.39 | 155192
460320007 5 25 003 3939 1.00 1.00 0.03| 39.39 1103.04 39.39 100 39.39 100  39.39 39.39| 155192
520240008 5 25 003 3939 100 100 003 39.39 1105.04 39.39 100 39.39 100  39.39 39.39 | 155192
670170010 7 25 003 37.88 096 1.04 003 39.39/1103.04| 37.88 1.00 39.39| 1.00 39.39 37.8B 149223
70310011 1 25 003 3648 093 108 003 3939110504 3648 100 39.39) 100 3939 3648 143697
250270133 3 25 003 3648 093 108 003 39.39/1103.04| 36.48 1.00 39.39| 1.00 39.39 3648 1436.97

Figure 2.3 Example of Sample weight calculation

2.2 Test Administration and Supervision

Test administrators for the NASA 2018 were appointed from Resource persons,
School Supervisors, and Headteachers. The appointed administrators were trained to
administer standardized National Assessment as per the NASA test administration
guidelines. For the support and inspection of the test administration, a teacher from
the schools who were not teaching the assessed subject in the particular school were
also appointed. For other support, two other support staffs were assigned in the test
administration in a school.

For monitoring and supervision of the NASA test administration, three types
of monitors were mobilized. Some from civil servants at central level agencies of the
Ministry who were appointed by ERO and some were appointed by EDCU. A team
for supervisors was mobilized for immediate support and monitoring of the process
in every sample district. In bullet points, the test administration process followed has
been summarized below:

*  One school participated in only one subject.

* Subject teachers were not allowed in the test administration hall, rather they were
assigned to provide response on Teacher's Background Information Questionnaire.

» Testadministration centre head oriented their students, support staffs and invigilator
to ensure smooth test administration.

*  Clear instruction to the students was provided to write with their full efforts in a
low-stake environment.

» After the test administration the head teachers also responded on the background
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information questionnaire provided to them.

» To maintain the confidentiality of the test items, no one was allowed to copy the
papers, take the pictures of the paper, or keep the test papers in the school.

» After the test administration was over, booklets were collected in the EDCU by
consulting firm. Each school submitted their monitoring report, test administrator's
report and list of participated and non-participated student/school list as well.

2.3 Analysis Methods

The data analysis methodology consists of two parts. The first part is item
analysis and the second part is data analysis and interpretation. In the first part, SPSS
23 was used to code, recode and clean the database. During the data cleaning, duplicate
cases, outliers, and unidentified cases were cleaned. All the background variables
were recoded to make them readable for ACER ConQuest 4 software. Also, dummy
variables were prepared for conditioning the run in ConQuest.

ACER ConQuest 4 software was used to analyse the items to generate item
parameters in set by set manner. Later, joint file was prepared by combining all three
sets of a subject and the joint run of all three sets was useful to generate item level
parameters viz. difficulty parameter, discrimination parameters, item fit parameters,
distractor analysis, ICC plots, TIF plots. From the joint run, item parameters in the
form of logits were generated and those parameters were fixed for case analysis. After
the case analysis, ".wle" file was generated with case estimation that was used for
conditioning the run. The overall data analysis process is presented in the figure 2

= Data Cleaning
* Recoding

* SPSSinput files

= Population estimation by using PVs Replicates
* Set-by-set analysis " Y e u
+ Weak and not fitting items are discarded l

below

# Conditioning Run for S PLAUSIBLE Values for
population Estimates

#+ Jackknife 2 Replicate model for JKZone
Calculation

+ Student level reporting from WLEs
+ Combined file - Joint Run in ConQuest,

Parameters are used for CASE Estimation « Average weighted deita range is taken

reference for determining range of logits
* Weighted Likelihood Estimation (WLE) are

drawn from CASE Estimation » Based on the range, cut points are prepared

* Dummies are prepared, WLE are combined

+ Based on cut-points, population levels are
with data set. " pop

determined,

€E€E€LELL
<

Figure 2.4 Data analysis process of NASA 2018
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After the estimation of WLE and Plausible values (5 PVs), a process of replicate
weights was used to estimate standard errors of population estimates. The figure below
shows an example of Replicate module used in NASA 2018. /See ERO (2017) for
detail process and formula used]

A sample of front end of estimating population parameters from replicate module
is presented in figure below:

Compute 5E of univariate statistics using PV >
 Data file for analysis
ID:\NASA\ZIH B\FM\Data analysis\Report writing 201 8\Step by Step analysis\7. Reporting data\GSMath_FP
—Variables in file Pl ible Values Statisti
Province PVl: IMSSP\H N: |5 ¥ Mean
Sch_code f
uID Variable name of Number of [ Median
Dist_code > the first plausibl plausibl [~ Standard Deviatit
LL name Clear value should values in the [~ Variance
gis‘z_:;?me ] contain "P¥1 set " Skewness
ch_type_code 5

Sch_type ~Group variable(s] ™ Kurtesis
Set
D2
BQ_3Gender 2> ~Replicat thod
BQ_A4age << | g k=
BO_5_home_lang  PISABRRA, Fay's k= 0.5
BQ_GEthnicity " BRR, Fay's k=10
BQ_7a = A - . 5
BQ_7b 53 I Full weight = Jackknife [constant =1)
BQ_7c Clear | IW_STU = Other, constant = I
BQ_7d
gg:;? - P3U — Replicate weights
BQ_8Support Sch_code Root name Number
BG_9 >>]
BQ 10 = RWGT |35|]|
gg—:; Replicate weight variables are
BQ 13 AWGT1 to RWGT3507?
30:1 4a [ Flagging
BQ_14b Mini ighted e G
BQ_14c sampled: #
BQ_14d
BO_15a CASES I |
BQ_15b Paste
BQ_15c v I

= PsUs Cancel |

Figure 2.5 Replicate module used to calculate the Standard Estimate of Univariate
Statistics using PVs in Mathematics

2.4 Tools Development, their Reliability and Validity

2.4.1 Assessment Framework

Curriculum based test items were developed based on the Assessment
Framework. The assessment framework is a plan of content, item type, content domain
and proportion of test items to be included. It is a blueprint of whole standardized
assessment of NASA.
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The assessment framework was developed before designing the test and

developing the test items. The assessment framework was developed to:

provide a clear guideline for a sound assessment approach to inform policy makers
and the other concerned stakeholders on quality of education. It includes domains
to be assessed, the statement of criteria together with standards, specification of
items, framework for contextual variables to be considered while conducting an
assessment and brief guidelines for assessment design. (ERO, 2017)

The assessment framework has identified and described the domains and

constructs to be assessed in Mathematics and Nepali subjects. It has also proposed a
framework for designing background questionnaires for students, teachers and head
teachers. In addition, it has presented a brief guideline on overall methodological
approach to be adopted for the assessment.

2.4.2 Framework for Mathematics

The objectives, general in nature, are elaborated in each grade for making them

more specific. The following are the detail learning objectives specified in the national
curriculum for grade 5 (CDC, 2008):

AR S e

o N

11.

12.

13.

Measure the angles from 00 to 1800 in the difference of 15 degree.

Measure the angles and sides of a given triangle and quadrilateral.

Classify triangles according to the measures of sides and angles.

Identify cub, cuboidal and cylindrical solids.

Count and read the numbers greater than a crore.

Identify/recognize and write the place value of digits used in the number greater
than a crore in Nepali.

Read and write the number up to million in English.

Identify prime and composite numbers from 1 to 100.

Rounding of numbers up to the nearest thousands.

. (a) Calculate the square of 1 to 10 and the cube of 1 to 5;

(b) Calculate the square root of the square numbers from 1 to 100 and the cube
root of the cubic numbers from 1 to 125.

Factorize 3-digit numbers by using a prime factor method and construct prime

factors tree.

Solve the numerical and daily life problems by using any of two operations among

-, +, x and + together with two brackets {( )}.

Multiply and divide the units of time and solve related verbal problems.
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14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24.

25.
26.
27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

Solve the verbal problems related to rupees and paisa.

Multiply and divide distance and solve the related verbal problems.

Estimate the length, breadth, height of the given object, and estimate the distance
of places from the surroundings of house or school.

Calculate the perimeter of rectangles (by using formula).

Calculate the area of rectangular objects and solve the simple verbal problems.
Multiply and divide litre and millilitre and solve the related verbal problems.
Calculate the volume of cuboid by using formula.

Multiply and divide gram and kilogram and solve the weight related simple
problems.

Estimate the weight of any object and identify the relation between kilogram and
quintal.

Convert mixed numeral and improper fractions into each other.

Add and subtract mixed numerals (up to two terms) and find the product of simple
fractions.

Solve the verbal problems related to addition and subtraction of fraction.

Convert fraction and decimal from each other (up to three digit from decimal)
Add and subtract decimal numbers (three numbers after decimal) and solve the
simple problems related to daily life.

Round off decimal numbers to the nearest place.

Convert fractions and percentage into each other and solve the simple daily life
related problems on percentage.

Solve the problems by using a unitary method.

Calculate the simple interest by using a unitary method.

Read and prepare simple bills.

Identify the information from a family budget description.

Derive information and conclusions from tabulated information.

Present information in simple bar graphs.

Plot ordered pairs in a graph (first quadrant only).

Present a given set by using set notation { }.

The content domains and their weightage drawn from the curriculum are

presented in Table below. To reduce the number of content domains, some of the
content areas included in the curriculum are reorganised and regrouped in the table.
The numbers of content domains are regrouped and reorganised from 9 to 6. For
example, perimeter, area and volume from the areas of measurement are all included

within the domain of geometry.
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Table 2.3 Content domains for Mathematics in Grade 5

Conteflt Elaborated Content Domain Teaching Weightage
Domain hrs (%)
Geometry Geometry 17 27 14
Measurement-perimeter, area, volume 10
Numeracy Numeracy 35 35 18
Arithmetic | Basic operation 27 59 31
Fraction and decimal and percentage 24
Unitary method and simple interest 8
Time, Time, 6 26 14
money and | Money 6
measurement | Measurement- Distance, capacity and 14
weight
Bill, budget | Bill and budget 9 18 9
and statistics | Statistics 9
Sets and Sets 9 27 14
Algebra Algebra 18
Total 192 192 100

The major content areas mentioned in the above table are further expanded into
the following content domains:

Content domain #1: Geometry

1. Angles: Construction of angles 0-1800 in the difference of 15 degrees.
2. Triangle and quadrilateral:
*  Measurement of the angles and sides of triangle and quadrilateral.
* Classification and identification of triangles based on the measurement of
angles and sides.
» Identify cub, cuboidal and cylindrical solids.

3. Measurement:
* Calculation of perimeter of rectangular shapes by using formula and solution
of related simple problems.
* Calculation of area of rectangular shapes by using formula and solution of
related simple problems.
*  Volume of cuboid by using formula.
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Content domain #2: Numeracy

Counting and writing the place value of the numbers greater than crores.
Counting and writing the numbers in English up to a million.

Identifying prime and composite numbers from 1 to 100.

Rounding off a number in required places.

Squaring numbers (1 to 10) and cubing numbers (1 to 5) and their roots.
Factorization of numbers (the number up to three digits) into their prime factors.

AU S e

Content domain #3: Arithmetic

1. Four simple problems: Numerical and verbal problems involving any two
operations among +, -, X and +; and two brackets {( )}.
2. Fraction and decimal:
* Conversion of mixed numbers and improper fractions into each other.
* Addition and subtraction of mixed numbers (two fractions only).
*  Multiplication of fraction (only two fractions).
* Solution of simple problems related to addition and subtraction of fractions
(involving only two fractions).
* Conversion of decimal and fraction into one another (up to three places of
decimal).
* Addition and subtraction of decimal numbers (up to three places of decimal).
*  Solution of simple problems involving addition and subtraction of fractions.
* Rounding off a decimal number to the required places.
3. Percentage:
* Understanding the meaning of percentage and conversion of fraction and
percentage to each other.
* Solution of simple problems related to percentage.
4. Unitary method and simple interest:
* Calculation of simple household transactions by using a unitary method.
*  Solution of simple problems on simple interest by using a unitary method.

Content domain #4: Time, money and measurement

1. Multiplication and division of the units of time and solving related simple problems.

2. Addition, subtraction, multiplication and division of money and the solution of
related problems.

3. Multiplication and division of litre and millilitre and solution of the related simple
problems.
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4. Multiplication and division of gram and kilogram and solution of the related
simple problems.

Multiplication and division of distance and solution of the related simple problems.
Estimation of length, breadth and height of objects.

Conversion of kilogram and quintal to each other.

®© =W

Estimation of weight of various goods and objects.

Content domain #5: Bill, budget and statistics

1. Reading simple bills.

2. Drawing conclusions from the tabulated information.

3. Presenting simple information in a bar graph.

4. Identifying a point using ordered pairs (only in the first quadrant).

Content domain #6: Sets and Algebra

1. Writing sets by using set notations and words.

2. Conversing simple verbal problems involving addition and subtraction into
algebraic expressions (involving only two terms).

3. Solving simple linear equations of one variable by using axioms of equality.

Criteria and Standards for Grade 5 Mathematics

As mentioned earlier, four standards pre-basic, basic, proficient and advanced
have been identified in a hierarchical order of the level of competency (from lower
to higher). Accordingly, levels 1, 2, 3 and 4 are defined in a hierarchy of depth or
complexity of knowledge, skills and application in each of 36 criteria for Grade 5
in Mathematics. Table 2.2.3 shows the content areas, criteria and standards. The test
items for NASA 2018 were developed using these criteria and standards.

[See: Assessment framework 2017 for grade 5 for detail]
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Table 2.5 Representation of various cognitive domains in the test for Grade 5 in

Mathematics
Cognitive Domain Weightage
Remembering 15%
Understanding 40%
Applying 30%
Reasoning 15%
100%

2.4.3 Specification of Items

The following specification table suggests a tentative weightage (percentage),
number and types of items, allocation of marks, and distribution of test-items in each

content domain and standards.

Table 2.6 Table of specification for item selection

. Criteria . Marks | Weightage for items of
Content domain Weightage ] ]
No. allocation various standards
Geometry 1-3, 14% 7 The weightage of items
14-15, 17 in each set should be
Numeracy 4-8 18% 9 around as follows:
Arithmetic 9-,20-28 31% 15 Pre-basic: 15%,
Time, money and | 10-13, 16, 14% 7 Basic 2: 35%
measurement 18-19 Proficient: 35%, and
Bill, budget and| 29-33 9% 5 Advance: 15%.
statistics
Sets and Algebra 34 -36 14% 7
Total 100% 50
Note:

1. Type of items will be SR (selected response items - MCQ), CR (constructed
response — fill in the blanks and very short answer) items carrying 1 mark and CR

items each carrying 2 marks.

2.  While selecting the items for each content domain it is necessary to select both SR
and CR items with a reasonable ratio.
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2.4.4 Framework for Nepali Subject

fawae ufgam (Defining the content domain)

FET Y B (TR FETHATS ATTRAT Teehl Hall TATFHD! TETHAT STATIT TUHTA
faeawqer &7 afeard TaT dooll Ferf@®dl I (upward) TETHATH! THA fG=R THIH
g | Tel FAs (qER TR fau &=l uiE=T Tl A qhtHE Jedhl arEadm e
feTRor T JUTell fauael Tev T AR 9T Jodid RUS! | UISTHHAAT JTITHE
TEH! AATT T WU ATl AT faandies fAwfatad 13 T qatg 941 ded
AR IJLTe® Ioold TRTH
(%) FATS H9

" [ gERE MIeHe® A7 derHTar 19 |
" F (ATEEIHT AU, FARA AT ATTIAE G (T 7 T AT T FIATehaT

SATSA |
" ST, SR, Fiaar e A= fq W |
(@) drerg 419

" IR 9G¥ TN ITARY TR ATHIH il AT aled |
" IEGAH T AT TRHT EI (A (s aars |
" FRTHMT, AR ANGHT AT FRT b THTHT [T TSIl & |

(M) 9arg AT
" Ul ATITHT AU a7 e e id T afd (Harg e &991 984 |
" -G AT [AER qER AT A |
" WA AT H TEAEE W (de qed |

(") @@y
w  Irp AT ATh! TAATIR AER o |
" SEEAR T AAAT T FREE (FATTAT (HATIR MFHT AT |
" T AAHER SDRIHT (AUTHT el fatad =1 aar T |
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SAHHATAR FET L BT ATl [FTTAT FHALY AURT [FTITE RS (FEATTAR G -
Table 2.7 W8T 4 1 AqTeA fawaent g T fawaaeg

& (Domain) faomaeq (Contents)
qrg n  fqEeE, oY
" YYARR, FIEA], SAR, 00
" SR,

" I TSR ATgAE FAFRH AT
EIEIFS " T STy

= RTERE TR

" FRTEHI, S, TYARR, SAhd,

= U, gaTg, AT, ITEI

" TR, STAHT, TS @ HAT e FaAT AT
qerg " YR AT fqaRer, e,

= fq9ed, qEER

» qreey, AT

" R FAEed g

<@rg v oA T a% q9T AR q0A

" IeET
= s
LI GEECD

T =ET
" A AT

= ferEdedl gan
FTIHAS ATHLT (W T TS
= fRATHE FTA

TSTAHAAT GATE, dd1E, Ters T @ T =RAR qqs Aaered Faqds
ATHIITTHT TR TEAT TIFAATST (0T &T9E% GHTA TRTh! & | TSAHHET AT Ui= 787
T GEEET UQIE ¥ ofETg WA GHIAY TRUST § T FTAHAF ATHATS FATT ETTHT
BYAT ARG q@Tgd AR TTAT TATI TRUST T | TAGHR Td TIEITA FET L T
faramdiert qarg T <arg ATae! TEEA T B | BT ¥ BT ATl [ATTRT ASAFRHBT ATITHT
TETE ¥ o@TS AT [rtdrad [Feg Juated afdd gqa araws, |
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g

9. FMETT T T 9 9EA T A T |

. U, faeamEr, geatatad ¥ fasrader aredr it 9@q ¥ ard e |
3. e, IR T 99 [qavues qed ¥ ard T |

¥, 9T Alfecaes T ®THT 9gd T a1d T |

EiG1H

Q. Fo ¥ o SUgE fawgasqs fqfed aue T |

R, fessr AR 9tem e |

" U A F-9, 97-9-F B el FART I |
" HFET AUH FEl FANT T |

" Tefaeg ¥ RRfawger g9nT T

»  qifed 9TeRe® gAard fHATUR o |

3 g T gHIET FAAE T |
¥, WA A ogEd Hlqed@d T |
Y. AT ATURET T WA BIAT AT AR A |
" (IR ATURAT AT A, Feardr faanmeraent faew dfHeT auHTceRsE yaw T
FHAT A& |
" A AT qAEEAT 97, fdr, faemeraer faae 3T auHTceRsE yewa ¥ e
o |
" FHEHT OOl FeT ¥ e 9 |

& TUITARTH, AeataRTH JeAarHed, g0 ¥ [aeatesrdgsd Head TN O |

FTAHAF ATHRIAN a9, [, T T ARIET [HIATIGH A TR A&
ATHI TAHTARA, ATHTT AR T ATAHT AR TART TR ACT, TIT TRAIER 18
T fahrg SUAicers qew SEET BYAT TGN J@lg 4T T FHRA T JAew qATSal
ATF FI9 [ThTae! TIE0 A0 573 |
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FET L B AITIHT AT &R ¥ fawept =@ (Standards and their Descriptors for

Grade 5 in Nepali)

7@’ (Reading)
Table 2.8 FUTcAt TASThT HTYR, TR T AE
% T AR TR ¥ de (Standard and levels)

(Criteria) | = #TIRYA EIPIESR gferorar fatiree
gerHar (Pre- HETHAT (Proficiency) | (Advance)
basic) - @& q | (Basic) - R -8 3 -8 ¥

1 | drey, fegue fegue feguen feguet
EEEIED Jradrare qradreTe reEfreTe AT
AEAT 9ET | AT A1 T | FAATHT ATMMF | AT AT | FEAATH T
EIERIE EIERIE quT S T TRl AT

Il STedT
T

(see: "NASA 2018: Assessment Framework for Grade Five in Mathematics and Nepali"
for detail. You can download from www.ero.gov.np)

GAAIHE &7 (Cognitive domain)

fereror faeprgert ipamgrT faamefiesar SIS &= f[afa= des aaaes e
T TR AT I T AT TAT FITeE AATAICHE GAHT T TeATS THIHT §TIEE |
=7 (Bloom) o HHTATCHSE &7 ATHAEEATs A, aTd, TART, feuor, Heuo ¥ qears
T & TEHT AFMTH0T LT T | SiTeTeh U URTLTT Sheged GoalTelel el faTcept fammy
ferepTs. Juetied Mg TEr (099, R09R, 3093 ¥ 3094 AT SfedfE@d & afTurers Aer
AT A, &1 ¥ GANT, faedwor, G T qearsaars g ETdrHT TEl AR AEH I
fwtor T8y Afaq af Jamey faeaor IiRE STUHT @ | TEHT SAHPT GRS aFITHueR
& 98 (@#R1E (Remembering), a3 (Understanding), 93T (Applying), fareersar
(Analysis), Hearg® (Evaluating) ¥ g1 (Creating) 98 (8. Aderson & Karthwohl,
2001)) HEX TERAT, SN (RT3, TANT T AT Teells ToTad GaTIeT T S i dearg
dicher &THATRT AT AUHIT TH T FET ¥ TPl TUE0 Qg 9T Y9 (HA{T T
JEATE MRTHT G | I aiiereorens e " faeerg uatered Aated qereorHT fAeETEn
¥ qEehl MHfaigd ARATARE JIHeE JART T I9I4d g3, |
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FET L P AYTATHT YAATHE SFTbT AEHHR (Cognitive domain and weightage

of Nepali subject in Grade 5)

Table 2.9 ST & AATATAT GATATCHE I T HSHIR

AR qE MESAIN
FERAT/ UM (Remembering/ Retrieving() 94 %
e /TR (Understanding/ Integrating) ¥0 %
TANT /AT (Applying/Interpreting) 30 %
qTieher &THAT/ 9eaTdad (Reasoning/ Reflecting) 4%
ST 900 %

qegEd! At t® <ot (Specification of Items)

e fegual fafersdreor arfdeTaT faueresde! &, AT980e, WX Yiqerd, TeH qger
T YR, AGHFP! (AT T [qMqT ¥ AT JeAh] (9T G&q TRUH T |

FET L BT ST TUAIHT AT TIEED! (qRTETHI
Table 2.10 FHEIT 4 kT ITATSL GHLIUTHT ATHT TgEhT fafITsienior

fagasqer | wucTe qgEm R T QU | At e
&7 (Content | (Criteria | (Weightage) (Total e (Weightage
domain) No.) Marks) for items of various
standards)
a1 1-6 60% 36 T TATh] IR TETAH
gfqeTce ANTE g .
Level 1: 15%,
Levels 2: 40%
RiclE] 1-8 40% 24 Level 3: 30%
STEAT 100% 60 Level 4: 15%
TR

gfd 997 9 AgF AT IR BAle A (SR) TgAHead Jede® 0 3@ ¥ el ¥

gfd 999 q dSF ATIT IAX AT BIel IAT ATIH =T 9+ 997 (CR items) & @ 0
el g8 W9 R a1 ] Rl 96l AgF AT 9uX ATSH ToAT T4+ 99+ (CR items) 90
IfE Q% TeT g5 |

Tet fa=R I3 99 171 & B 9 dTerar fagual fafa= Teasr 9rR gries a9
21 | areqias AT TurAT faardier STRaHadrg AR AT W MaRuar=1 qiageaey
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F TF fafg FART T ghE TRE dAER - dgF (Cut score) AT AR THa=s, | AT
FHRTE TTRUHT A T AR THIAR TS REFN AT Jee® Gl T Tedn 163, |
IR faehT ¥ BHATE AT ¥ SHTaT TAXHT AT AATAICHSE &) THT fafiaed g9 Araedes
G|

2.5 Item Development and Selection

2.5.1 Item development workshop

Item development process began with an one-day orientation to the well trained
item writers on test items development followed by workshop to write draft items by
school and university teachers. After computer setting of those developed items, expert
workshop was organized. Experts in the workshop reviewed the items to ensure their
alignment with curriculum framework and also checked the level and appropriateness
of the items.

After the experts’ workshop edited the items, the subject committee workshop
finalized the test item booklets. After the subject committee workshop, final language
editing and layout design were done before printing them in a secured press.

2.5.2 Pre-test of Test Items

To generate item parameters for every items, they were pre-tested on 300
students. Altogether six versions were pretested in the pre-test sample districts and
schools. The pre-test was done in the following number of schools and students:

Table 2.11 Number of schools and students participating in pre-test

. No. of sets No. schools No. of students
S. No. Subject ] . . .
piloted piloted participated
1 Mathematics 6 80 1800
2 Nepali 6 80 1800
Total 12 160 3600

After the pre-test, items were analysed to produce item parameters. Those
parameters were

« difficulty,

e item-rest correlation,

* internal consistency and
» distractors analysis
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and reconfirmed. For created response types of items, the possible answers as well as
marks to be provided in each step were reviewed and confirmed. For dichotomised
items, conditions for 0 and 1 credit were clearly specified. For CR items with partial
credit conditions, each of the credits 0, 1, 2 and so on were clearly mentioned. Along
with the preparation of scoring scheme for each subject, some guidelines for scoring
were also prepared. Rubrics were developed including score distribution, in various
skills of writing and levels of proficiency.

2.5.5 Review of test booklets and scoring schemes

At the final stage of item selection and item booklet preparation, subject
committee of each subjects reviewed the items and item booklets by editing the items,
confirming the data, and formatting the items. The committees prepared the final test
booklets which were then sent for preparing Printing Ready Copy (PRC). The subject
committees also reviewed the scoring schemes.

While selecting the items and preparing the test booklets for the final test, the
following criteria were considered:

*  Curriculum based

» Coverage of all contents areas

*  Proper representation of various cognitive domains

» Assessing the various levels of proficiencies

» Items having a range of difficulties from p-value 0.15 to 0.90

*  Proper discrimination power of the items, item rest correlation r>0.02
*  Comparability with previous NASA and TIMSS

2.5.6 Preparation of item Register

Working with subject experts, ERO prepared an item register in each subject in
an excel sheet. Item ID (unique), item descriptor for each item and scoring keys for
MC items and various credits as well as description of each credit of CR items were
included in the item register. The following is the example of an item register:

_31_



“ISTOYSTN|STIOUSIN| 4 IEEI AS|  Anqiqe seySiy| uonerado oiseq ogoupy| | 6 ¥'6 PIO
Judtuainseawn
LIOYSTIN| LIOYSTIN| 4 LI 1 sT0| IS0 JS| Suuequoway wySrem| pue Kouow ‘swrl| 1| 61| O TT61'6
9IOMSIN| 9IOUSIN| V | L1 |zz|or| 1 | €0 | 190 | 1 | 4S | Suuoquowdy [ewoaq ogounply | | sz| O| TTSTSI
SIOUSIN| SIOUSIN| D S| 1 |6ro| €90 | 1 | 4S | Surpueisiopun| poyow Areyrun ogownpLy | | Lz| A TTLTII
PIOMSIN| #1IOUSIN| 9 vI| 1 |20 | Lyo | 1 | ¥S | Swpuesiopun uondeRIL| oppuwpy| ¢ 07| d| 9°¢0TI
CIOUSIN| CIOUSIN| Vv €| 1 | g0 | zeo | 1 | ¥S | Surpuesiopupn |LitHEETg| opwypy | 7| vzl D TTYTYI
ZIONSIN| TIOUSIN| A 21l 1 | 6c0 | ¥s0o | 1 | ¥S | Sumequowsy |LitHEET| oppwuy | 7| €z7| O €TeTel
ITOYSTN| TTO¥SIN| O 1| 1 [1zofezo| 1 | ¥S | Aiqesydig uonoeRIL| opowy | €| 7zl V| TeTeel
0IOUSTN| 01OUSIN| A O | T |s€0|ceo| 1 | ¥S Suikjddy awInjoA Anowoan| ¢| L1 d| TELITI
604STIN| 60YUSIN| V | 6 6| 1 |zvo | 1wo | 1 | ¥S Sunpqudwal UonIBL| ogowply| | 0z D| S1°0T01
Judtuadnseawn
SOUSTIN| SOUSTIIN| D 8| 1 |2vo | 8C0 | 1 | ¥S Suif[ddy wySrom| pue Kouow ‘swil| g| 81| V| STSI'TI
juduwaInsedtu
LOYSTIA| LOYSTIN| O L 1 |€c0o| 880 | 1 | 9S | Suuequowsy suwiy| pue Ksuow ‘duwiy| T 0If V| 11006
Ioquinu
9OUSIN| 9OUSTAN| D 9| 1 [ sto | ceo | 1 | ¥S | Surpueisiopun| aqnd pue dzenbs KoeownN| z| L| V| TTLTC
SOUSIN| SOUSIN| a S| 1 |s€0|2s0| 1 | 9SS | Supueisispun o Surpunox KoesownN| 1| 9| d| TI19L
Joquunu
YOASTIN| vOISTIN| 4 | L v | 1 |ogo|seo| 1 [ ¥uS Suif[ddy| eqno pue orenbs KoerowN| ¢ L] | SEL9
WAISAS an[eA
cOUSTN| €OUSIN| 9 ¢l 1 |ovo|6s0 | 1 | ¥S | Sumequowsy| ooed [euoneu AowsoumN| z| ¥| 4| TTPE
J[SueLn,
ZOUSIN| TOUSIN| D Tl 1 f1go | zso| 1| ¥S | Surpueisiopun| jo uoneoyrsse|) Anowoan| | ¢l Al €T¢¢
o[3ue
IOUSIAN| 1OUSTIN| 4 | 1 T | 1|80/ 0s0| 1 | ¥S | Suipuesiopup)| JO JUSWINSBIN Anowoan| 1| 1| al vl
=y [ = =
s |z - 2l = o e =
~|2|lele|E|38| 7 |28 % 22 = >  |g|&|L| B
Pqe] PqeT e |||~ |8 = = =y . =] S a < |2l e |
“lal=|>|e (83| 5 |2|2 g £%8 B8 2137 s
w82 " [B]® ° "E ® &

soyvwayIvIAr Jo 43351324 wiayy Jo ajdwmvx €1°7 219,

_32_



2.6 Background Variables

The ERO has developed a framework for collecting background information
through the questionnaires after studying students, teachers, and school survey

instruments used in various international assessments such as Programme for
International Student Assessment (PISA), Trends in International Mathematics and
Science Study (TIMSS), and Pan-Canadian Assessment Program (PCAP) together with
the tools used in previous NASA conducted by ERO in timeline with some discussions

with academicians, practitioners, parents, teachers and the students. Besides, student

attitude scale used in previous NASA was revised and used. The following figure

shows the overall framework adopted for background information questionnaires used

in the study.

Students' personal factors:
- Individual differences
- Gender

Peer group factors:

- Bullying

- Interest groups

- Atmosphere in the
classroom

- Peer pressure

- Social environment

- Social interaction skills

- Interest in the subjects

- Difficulty in
seeing/hearing etc.

- Truancy or unexplained
absence

Demographic factors:
- Language group

- Urban/Rural area
- Ethnicity

- Age

- Religion

- Geographical position

- Average size of a family

Economic factors:

- Basic financing
of the school

- Cooperation
with business

- Financial
support from
home

- Family income

- Occupation of
the parents

Physical factors:

Physical environment

Safety

Cooperation with local
actors/organization

Size of the school
Implementation of time schedule
School programme

Library references

Space and facilities in the library

Home factors:

- Socio-demographic
background

- Support to studies

- Housing — own home,
rental, hostel etc.

- Parent-child relationship

Teacher factors:

- Classroom actions

- Background education and
teaching skills

- Cooperation with other

teachers

Use of teaching materials

- Mastery of the subject matter

- Use of audio-visual aids

- Teacher’s regularity

- Scolding students

- Many topics covered in short
time

- Frequently out/ absent from
class

Leadership factors:

Leadership culture and skills of
principal

Atmosphere/Ethos in the school
Grouping in the school
Instructional leadership

Shared leadership

Trust in principal

Teacher’s professional community
Focused instruction

Student achievement

Source: ERO, 2018, p. 84

Figure 2.6 Framework for the background information for NASA 2017
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Following student background variables were included in the assessment

Table 2.14 Student background variables/variable blocks

School Id

Location of School

Student's gender

Student's age

Language spoken at home
Caste/ethnicity

Identity with geography

Time spent beyond school time
Support for study at home
Availability of textbooks

Time to reach school

School opening and attendance days
in last month

Homework and feedback
Student's future aim

Attitude of student towards subject
Student's subject related activities in
classroom

Mother's education

Mother's occupation

Father's education

Father's occupation

Number of family members

Home possession and accessories

Activities in leisure time at school
Frequency of extra activities at school
Frequency of participation in extra activities
Attitude towards teacher

Attitude towards school

Bullying at school

Teacher Questionnaire
Teacher questionnaire was used to collect the following information:

Gender, age, first language

Teaching conditions including class size, access to resources, percentage of
students having textbooks, access to substitute teachers in case of absence
Educational experience, teacher qualifications and teaching experience
Teaching-learning practice and conditions at school

Professional engagement with learning, such as access to and interest in professional
development, interest in teaching, and time spent on preparation for classes
Availability of instructional support such as classroom visits and feedback by head
teacher, school supervisor

Teaching methodology, such as medium of instruction, use of assessment, and
style of teaching

Satisfaction with working conditions, such as tenure, pay rate, and level of
supervision

Relationship between the school and community, such as interactions with parents,
involvement in school committees

Attitude of cooperation from students
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Headteacher Questionnaire
Questionnaire for headteachers was used to collect the following information:

* Gender and age

*  Educational and management experience and qualifications

*  School environment, including the quality of buildings and facilities, as well as
availability of resources

e School records, such as fluctuations in student number, student and teacher
absenteeism

* Professional engagement of school leadership, such as access to and interest in
professional development and interest in education

* Leadership style and use of time

» Assessment of teachers' work

» Satisfaction with working conditions

* Relationship with the community

Students' Attitude Survey

In order to find the relation between attitude of students towards the subject and
achievement, the attitude survey questionnaire was administered. The questionnaire
was adapted from shortened version of FSMAS, Fennema Sherman Mathematics
Attitude Scales (Fennama & Sherman, 1976). The attitude survey questionnaire was
included in the students’ background information questionnaire. The following are the
statements used to identify the attitude of students towards the subject:

Self-confidence

1. Studying Mathematics makes me feel nervous.

2. Tam always under a terrible strain in a math class.

3. T am able to solve Mathematical problems without much difficulty.

Value

4. Mathematics is important in everyday life.

5. Mathematics is one of the most important subjects for people to study.

6. High school math courses will be very helpful to me no matter what I decide to
study.

Enjoyment
7. Thave usually enjoyed studying Mathematics in school.
8. Mathematics is dull and boring.
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9. I am happier in a Mathematics class than in any other classes.

Motivation

10. I would like to avoid using Mathematics in college.

11. T am willing to take more than the required classes of Mathematics.

12. I plan to take as much courses of Mathematics as I can during my education.

Socio-economic Status (SES) Survey

The questionnaire to assess the socio-economic status of the family was included
in the students' background questionnaire. The aggregate of the students' responses to
the questions on the following seven factors indicates the SES of the student’s family.

* Two variables related to parental education, including mother's and father's
education;

* Two variables related to parental occupation, including mother’s and father’s
occupation;

* Availability of various home accessories;

* Availability of home possessions; and

*  Type of school (public or private) attended by student.

2.7 Test Administration

Preparation for test administration begins with printing, packing and delivery
of test items and background questionnaires. ERO conducted a one-day orientation
on test administration and test booklet collection process to the head teachers of
each sample school in 26 districts. With the help of two teachers, the head teacher
of each sample school administered the test. Subject teacher and head teacher of the
sample school (in which test was administered) filled teachers' and head teachers'
questionnaires respectively. Then students' answer sheets as well as teacher's and head
teacher's responses were collected in the scoring centre in Kathmandu. The process
followed for the purpose of test administration is described in this section.

For completion of the works, some of the tasks of test administration were
outsourced to a consulting firm, while others were carried out by the DEOs and the
schools. The sub-headings that follow deal with the tasks and process adopted to
accomplish the work of test administration of NASA 2018.

Following activities were completed before administering the test to maintain
peace and security in a low-stake environment.
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* Delivery of head teacher guidelines for test administration. These guidelines
mentioned every steps of test administration on what to do and what not to do .

* Delivery of test booklets in the sample schools.

*  Orientation to the district level head teachers and monitors.

*  Test administration arrangement by allocating monitoring team to the centres,
scheduling test administration.

* Random selection of the test taker students where the number of sample students
was less than the number of students required in the sample class.

Test administration had two parts: in the first part, background questionnaire
of students, head teacher and corresponding subject teacher was administered.
After completion of the background information questionnaire response by the
students, a ten-minute break was scheduled. After the 10 minutes break, two hour
test administration was completed. To ensure proper administration of the test,
monitoring and sample school visits were conducted by different agencies during the
test administration. Educational Development Coordination Unit - EDCU (the then
District Education Office) not only managed the whole process of test administration,
but also monitored the administration process at school level. The ERO also sent at
least one person to each district to facilitate and monitor the administration of the test.
Besides, the consulting firm also monitored the process of test administration. After
the test administration, the consulting company collected the booklets and delivered
them to the Kathmandu centre. After collecting the answer sheets in the Kathmandu
centre, data preparation was completed by adopting the following steps:

*  Optical Mark Reader (OMR) sheet development and printing

* Answer sheet coding and marking and scrutiny

¢ OMR input of the scores and cleaning the data

*  Submission of clean data and marked answer sheets to the ERO

2.8 Item Parameter Estimation, Item Review and Calibration

Item parameter estimation of each item was carried out and the items were
reviewed accordingly. During the analysis, decisions were made on whether or not
to use any particular item in the analysis. Classical as well as IRT parameters were
estimated to review the items. Item parameters in IRT were used not only for item
selection but also to estimate students' latent ability. Based on the item parameters of
linking items, three versions of tests were calibrated and these three sets were integrated
into single set for analysis. Item parameter estimation, item review and calibration of
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the test were some of the key processes of IRT analysis from which students' ability
was estimated and data were further analysed.

2.9 Reliability and Validity

The validity of the test items was assured by using the assessment framework.
The item level parameters and set level reliability of Mathematics and Nepali subjects
are given below:

2.9.1 Reliability

Table 2.15: Reliability of item booklets in Mathematics

S. No. Booklet Reliability
1 Math set 1 0.86
2 Math set 2 0.88
3 Math set 3 0.89
4 Math Combined set (Joint) 0.856

All the sets were highly reliable (reliability>0.82).

Table 2.16: Reliability of item booklets in Nepali

S.No. Booklet Reliability
1 Nepali set 1 0.901
2 | Nepali set 2 0.886
3 | Nepaliset 3 0.877
4 | Nepali Combined set (Joint) 0.888

All the sets were highly reliable (reliability > 0.82).

2.9.2 Validity

Since all the test item were developed and standardized according to National
curriculum and the assessment framework, NASA 2018 test sets were considered to be
valid. In the test, there were a total of 110 items from all three sets.

Table 2.17: Number of items asked in various content area based on the weightage
given by Mathematics curriculum

S. No.
1 | Arithmetic (basic operation,

Number of items
decimal, 32

Content area in Mathematics

fraction,
percentage, unitary methods, simple interest)
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S. No. Content area in Mathematics Number of items
2 | Data (Bill, budget, statistics) 10
3 Geometry 18
4 | Numeracy (Concept of numbers and naming) 21
5 | Sets and algebra 14
6 Measurement (time, money, distance, area, volume) 15
Total number of items 110

Altogether, 110 items were asked and full marks of joint sets was calculated to 128
maximum.

Table 2.18: Number of items asked in various content area based on the weightage
given by Nepali curriculum

S. No. Content area in Nepali Number of items
1 Writing with Grammar 22
2 Reading with Vocabulary 82
Total 104

In Nepali, 63 items were selected response and 41 items were constructive
response items. Among them items carrying 51 marks were asked from writing with
grammar and items carrying 83 marks were asked from reading with vocabulary.

2.10 Item Parameters

In the table, the "Avg Delta" represents the IRT parameter of difficulty. The
Remaining ones are classical parameters.

Table 2.19: Example of item parameters (Mathematics)

- Item-Rest | Item-Total | Wghtd | Avg

Item N Facility Cor Cor MNSQ | Delta

item:1 (MISRQ1) | 4484 | 68.69 0.31 0.36 1.03 -1.16
item:2 (M1SRQ2) | 3990 | 58.55 0.32 0.37 1.05 -0.56
item:3 (M1SRQ3) | 4335 | 68.97 0.37 0.42 0.98 -1.16
item:4 (M1SRQ4) | 8892 | 37.58 0.29 0.35 1.07 0.34
item:5 (M1SRQ5) | 4502 | 48.67 0.34 0.39 1.04 -0.16
item:6 (M1SRQ6) | 4502 | 45.36 0.36 0.41 1.03 0.00
item:7 (M1SRQ7) | 4516 | 80.14 0.33 0.37 0.97 -1.87

(For more detail, see appendix.)
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Item analysis was carried out by using ConQuest software that generated various
item level statistics and curves as well. Some examples of item analysis output are
given below:

Characteristic Curve(s) By Category

iterm.22 (M 15RO22)

Weighted MNSQ 1.04

Legend
Itemn 22: &
Item 22 B
Item 22: C
Item 22: O
Itern 22 Model Probability Category 2

XX

Probability

h]
Latent Trait (logits)
Delta(s): 0.02

Figure 2.7 Example of item characteristics curve in Mathematics

In the figure, B is the correct option (answer), other options A, C and D are the
distractors.

Similarly, an example of ICC in Nepali subject is presented in figure 2.8.

Characteristic Curve(s) By Category

Weighted MNSQ 1.05 iterm B (G518A08)

b Legend

Item B: &
Item B B
Item B: C
Item B: O
Itern & Model Probability Categary 2

044

ng+

07+

R

nE+

064

044

Probability

03+

0.z

01+

0

2 E 0
Latent Trait (logits)
Deltals): -0.23

Figure 2.8 Example of item characteristics curve in Nepali

In the item analysis, the acceptable range of Item-rest correlation was taken
r > = 0.2 and Weighted MNSQ was considered from 0.8 — 1.20 acceptable. Facility
index was used as it was because all the items are already standardized. Two items in
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Mathematics from set-2 (item number 3 and 4) were discarded because of out of range
MNSQ and negative item-rest correlation. The produced ICCs were used to analyse
the item's appropriateness in the model.

2.11 Plausible Values (PVs)

Plausible values (PVs) improve precision of prediction ability for the population
estimates. The PVs are calculated with conditioning background variables and
some school related index. Conditioning provides unbiased estimates for modelled
parameters. In this assessment, five plausible values (PV1 —PV5) were used to estimate
population ability.

In this context, Yamamoto & Kulick (2000) mention that the PV's approach "uses
students’ responses to the items together with all background data in order to estimate
directly the characteristics of student populations and sub-populations" (cited in
Laukaityté, 2016, p. 9). But, PVs are not individual test scores; they are the measures
of the performance of population.

It produces unbiased estimate of population parameters if assumption of scaling
is reasonable, but it is not fair to use it for level of student ability.

The following inputs were prepared to generate the PVs:

* Case estimation using weighted likelihood estimation (WLE)

*  Provinces

* School type

*  Group with highest frequency is set to zero before using conditioning.
e School mean index of WLE, etc.

The following table is an example of plausible values in Nepali subject drawn
by conditioning run:
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2.12 Comparing the Overall Results of NASA 2018 with the Results of
2018

To find the trend of learning achievement, linking items' percentage of correct
answer is reported in the first step. Then, for the IRT based reporting, linking items
of NASA 2015 and 2018 are separately calibrated to generate the item parameters.
Separate item parameters are generated by using one parameter Rash Model. From
those parameters latent ability of both years' students was calculated. Then comparison
by using latent ability (WLE) and item parameter difficulty of those items were
separately used to find the achievement gap. By using WLE and item parameters,
achievement gap is found to determine consistency in the result.

Trends of NASA cycle results over the years are presented based on the following

methods:

1. A comparative item wise classical parameter (percentage of correct answer) is
reported between both years.

2. Average score of WLE 2015 Vs WLE 2018 is reported.

3. Shift in mean by using mean shift calculation by difficulty parameters is used.

2.13 Provincial Results

Provincial results are prepared separately in each subject. The provincial results
provide the opportunity of comparing the results in major variables. In each subject,
provincial report begins with comparing overall mean scores of provinces followed
by the mean scores in relation to various influencing variables on the achievement of
students.
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CHAPTER 3
RESULTS IN MATHEMATICS AT NATIONAL LEVEL

3.1 Introduction

In this chapter, the basic results of population estimates drawn from the responses
0f28381 students from 24 districts and 1400 schools are presented. Population estimates
presented in this chapter are based on the five plausible values drawn from WLE and
conditioning variables like school mean index, student background variables, student
weights, provinces, gender. The population mean/achievement score is presented in
all basic results with either standard error or in confidence interval (CI). In most of
the bar-charts, the confidence interval of the population mean is represented by a
line with cap in both ends. Such population estimates do not represent the individual
level results. Thus, all the achievement scores reported are the weighted mean scores
weighted by adjusted student weights, and the difference is reported at confidence
level of 95%. The standard errors and confidence intervals were estimated to identify
whether the difference in mean was statistically significant.

The students' ability scores were transformed into mean 500 and standard
deviation of 50. This reporting has always national mean score fixed at 500 points to
compare any two or more groups. The formula for transforming the student ability
(logits or 0) was:

Average score = 500 + logits * 50

Variation of average score comes from the variation in the logits (latent ability of
students/WLE). The five PVs are also generated based on the logits.

3.2 Wright-map of student ability and item difficulty in Mathematics

The Wright-map is organized as two vertical histograms. The left side shows
candidates and the right side shows the items. The left side of the map shows the
distribution of the measured ability of the candidates from most able at the top to least
able at the bottom. The items on the right side of the map are distributed from the most
difficult at the top to the least difficult at the bottom. In the following figure, student
ability (0) in the left and NASA 2018 items to the right are plotted in the same scale.
When a person and an item lies at the same level, probability of responding that item
by the particular person is 50%. Figure 3.1 presents the NASA 2018 Mathematics
Wright-map.

_47_



ConQuest: Generalized Item Response Modelling Software Fon Apr 22 14:11 2020
MAFP OF LATENT DISTRIEUTIONS AND RESFONSE MODEL FARAMETER ESTIMATES

Terms in the Model {=xc]l Step t=rms=)
+item
|
students | Items
1
|44 D5
2 |
|
X1
XI11io7
XX |38
X |3 &3 T4
oas 4|
EH|TE TE
1 MOEH |30 101 106

O |7 73 99
oK |26 27 37 45 75 97 110
K|35 51 58 105
IO |11 29 33 &4 &7 104
IOOEK |4 10 55 72 BA 93 1040 1D3
IOOOCK |16 40 46 5T &% &7 105
L] OO | B 22 268 33 34 58 68 &D B2
OO0 |6 % 12 36 62 7T S6 102
OO0OK |5 13 16 1% 3 25 43 S3 61
ODDODK | AT 65 66 &3
OO |14 20 31 52 71 84
MO0 |2 21 BS B9
OO0 | S0 &1 Be 93
DO |15 S0
-1 ODOOKK | 56 90
OO |1 3 55
K | 1Da
DK | 23 D2
MO0 | 21
X¥|42 7O 01
XX |54
-2 HK|T 47
HH|
X1
X1
x|
|

Each 'X' repzea=nts E7.0 casea

Figure 3.1 Wright map showing person and item in the same scale

To the left side, an 'X' represents 87 students, their latent ability is given in the
logit scale ranging from -2 or less to +2 or more. The distribution of students against
the items asked (item numbers are shown to the right side) reveals that most of the
items were difficult for the students. Although items were pre-tested and based on the
grade 5 curriculum, most of the students are lagging behind below the average latent
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ability '0". This indicates that items were difficult for the participant students. This
further indicates that performance level of the students was achieved not as expected
by the curriculum.

3.3 Plausible Values, their Mean and Standard Error

After estimating the student ability (0) in the form of WLE, five plausible
values (PV1 to PV5) were generated by conditioning the data with student background
variables and school mean index. Those plausible values are transformed in to a scale
of mean 500 and standard deviation 50. Those values were weighted by student full
weight and using 350 replicates (just half number of number of schools taken in the
sample for Mathematics). After all, MSSPV1 to MSS PV5 were calculated to report
the population estimates. The mean and standard error of five plausible values are
presented in table 3.1.

Table 3.1 Standard Error of five plausible variables in Mathematics

Plausible values N (Sample) Mean SE
MSSPV1 14174 500.606 1.296319
MSSPV?2 14174 500.682 1.282064
MSSPV3 14174 500.803 1.281243
MSSPV4 14174 500.719 1.270628
MSSPVS5 14174 500.384 1.273071

3.4 Defining Proficiency Levels in Mathematics

Assessment framework for NASA 2018 recommends to set performance level
into four levels. For this, three cut-points for proficiency levels were decided by
dividing the range of 204 (maximum 612 — minimum 406) by the interval of 52. Thus,
four proficiency levels cut-points were 446, 497 and 549 decided. Table 3.2.1 shows
how proficiency levels are determined.

Table 3.2 Proficiency levels and the score range in Mathematics

Proficiency Level Score
Level 3 (Advanced) 561 above
Level 2 (Proficient) 509 - 561
Level 1 (Basic) 458-509
below level 1 (Pre-basic) below 458
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Based on the descriptions of items that correspond to each of the above
proficiency levels in item-person map in Mathematics together with subject experts'
judgment, the descriptions of students' four level proficiency have been defined. These
descriptions of four proficiency levels in Mathematics for Grade 5 indicate what a
student at particular competency level can do in Mathematics.

Internationally, students who cross 67% of their achievement are considered
as Minimally Accepted Candidate. Replicating the same concept in determining the
minimum acceptance level of learning in those four proficiency levels is possible.
However, in this assessment, around 50% items were objective and almost equal
weightage was given to subjective items. So, in this analysis 50% correct answer
was supposed to be threshold of minimum accepted proficiency for any of the four
levels. From this point of view, student response on every item was analysed to find
the response rate of those four level students. For this, at the first step, below level
1 (pre-basic) items were detected then, level 1, level 2 and level 3 respectively. In
such a rigor, all the items were assigned to different four levels to draw proficiency
descriptors. Table 3.3 specifies the minimum proficiency level of all four level students
in a descriptive form.

Table 3.3 A summary of minimum proficiency level in all four levels.

Level

Score

What students can typically do

Below
level 1:
pre-basic

below
458

Below level 1 students have quite limited knowledge and skills
in Mathematics. Around 50% of them do not have any sense
of reading and writing number and number operation. Around
half of them could have superficial knowledge of number
and number operation. However, they cannot calculate and
solve Mathematical problems. Only half of them have some
knowledge of time like hour and minutes, day and hour, month
and years. Some of them are able to choose correct answer
when options are given in MCQ items. Almost all of them
can not perform any Mathematical subjective calculations
independently.

Level 1:
Basic

509 -
458

Basic level students have superficial knowledge and skills
in most of the Mmathematical contents, however, they are
struggling with calculations. They can identify the ordered pair
ofapoint, square patternin dots, sum of decimal numbers, place
of a digit in numbers, relation of kg and gram and recognize
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Level

Score

What students can typically do

numbers, mixed fraction and type of angle. They also have
limited knowledge of formula of volume and area, can
estimate angle shown in figure and relation between decimal
and fraction. They can read the table and bar graphs to take
simple information but cannot draw conclusion by comparing
the data. They can solve very simple problems of unitary
methods, subtract small same denominator fractions, round
numbers in the nearest tenth of a decimal number. They can also
recognize limited square numbers, express Mmathematical
sentence in Mmathematical language to calculate. They can
also subtract a univariate one degree algebraic term from
another, find the value of x in one variable equation and
subjective; can simplify algebraic expression (univariate)
in algebra. However, they cannot perform Mmathematical
calculations of their grade level independently.

Level 2:
Proficient

561 -
509

Proficient level students have wide range of knowledge and
skills expected by the curriculum of grade 5. Most of them
have adequate knowledge in the following areas:

* They can round numbers into nearest tens and hundreds,
compare numbers, find cube number up to 5 and vice
versa, solve simple word problems involving basic
operations (+,- and x) and time related addition, identify
the factors of numbers below 20, know the relation of
quintal and kg.

* They can identify right angled triangle, measure side of
geometric figures, find perimeter, area and volume in
geometry and measurement.

* They can identify proper fraction, select simple interest
when principal and rate is given, solve very simple
unitary methods problems, compare length in decimal
numbers, find fraction of a number (eg. 1/4th of 12), have
the concept of converting tenth fraction into decimal and
place of digit in decimal number; can change percentage
into fraction; can solve word problem of addition and
subtraction of fraction with same denominator; can
change kilometer in decimal into grams and convert
fraction in percentage (with 100 in denominator).
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Level

Score

What students can typically do

* In Algebra, they can represent a set in set notation {},
select the sum of a number and a variable, can solve
one-variable linear equation and simplify, add Algebraic
expressions having one degree terms.

However, some (less than 50%) of them have limited ability

in reasoning, problem solving and finding the relationship

between two variables.

Level 3:
Advance

561
above

Advance level students have almost all of the abilities as
expected by the curriculum. They can independently calculate
and solve Mathematical problems of their grade level. They
have abilities of thinking critically, reasoning and finding the
relationships among variables.

Note: although some students of lower level (for example: below level 1) have also answered

few items of upper level (for example: level 1) correctly, those items were located in upper

level (level 1) because rate of correct answer of those items was less than 50% in lower level
(below level 1).

3.5 Distribution of Students by Proficiency Levels

The student achievement scores based on 5 plausible values (PV1 to PV5) were

analysed in terms of four proficiency levels of students’ achievement. Level wise
descriptors are presented in section which also presents the number of students falling

in those four levels from population estimate. The standard error of the percentage of

students is also presented in table 3.1.3a.

level 3. Table 3.4 shows the weighted percentage of students distributed over

four proficiency levels.

Table 3.4 Distribution of the students in various proficiency levels and their

Standard Error
. % of
Proficiency level SE N _cases |NU cases | NU psu
students
Below level 1 (pre-basic) 32.166 | 1.037 | 220496.8 4594 567
Level 1: Basic 39.577 | 0.833 | 272024.3 5609 677
Level 2:Proficient 24.006 | 0.837 | 163676.9 3320 595
Level 3: Advance 4.252 0.473 | 28300.73 570 187
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NB: SE = Standard Error, N cases = Number of cases/students in the population,
NU cases = Number cases/students in the sample, NU psu = Number of Primary
Sample Unit (schools).

The Below level 1 (Pre-basic) indicates the lowest ability of students who are
struggling in the classroom where as level 3 shows the highest level of proficiency that
even crosses the grade level. Figure 3.2 shows how students are distributed over those
levels visually.

Highest ability >

level 3: Advance

level 2: Proficient

level 1: Basic

Below level 1

Lowest ability >

Figure 3.2 Distribution of number of students (%) in different levels

Figure 3.1.4 shows that 32% of the students fall in below level 1, 39.57% in
level 1-basic, 24% in proficient level and 4.25% in advance level. Below level 1

(32%) students can not even write numbers and do Mathematical basic operation.
They are struggling in grade 5 with no grade level minimum ability as expected by
curriculum. Basic level (level 1) students can not perform Mathematical calculations
independently. However, they have limited basic knowledge in various concepts of
Mathematics. Proficient level (level 2) students have adequate knowledge and skills
in their grade level where as advance level (level 3) students have advance level of
Mathematical ability with ability to logically solve mathematical problems. They can
find relationship between two quantities and think critically.
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From total number of students, 28.26% of them have adequate mathematical
knowledge and skills who lie in proficient level (24.01%) and advance level (4.25%).
Students in basic level (39.56%) have limited basic mathematical concept however
they can not perform Mathematical calculations of their grade independently. 32 out
of 100 students do not get sense of what is taught in the classroom of the total as they
lie in below basic level (32.12%). They are struggling with Mathematical concepts
and are left behind. Hence, more than 70% of the students are below the level of
competencies expected by the curriculum.

3.6 Minimum Level of Achieved Curriculum

The assessed curriculum is that which is reflected by the assessment or
evaluation. It can be either formative or summative evaluation of the students. Assessed
curriculum is a tested curriculum by school, national or international organization
based on the written curriculum/intended curriculum. It is valuable because it enables
the educational organizations and stakeholders to evaluate the impact of written and
taught curriculum upon students. It determines the level of the learned curriculum.
Research (e.g. Berliner, 1984; Turner, 2003) indicates that the mismatch between
assessed and taught curricula has serious consequences (cited in MeshGuide). This
section presents the level of learning in the form of achieved curriculum in terms of
percentage. In this analysis, it is assumed that every test item is equivalent in the sense
that each of them represents a learning objective mentioned in the written curriculum.

As mentioned in sub-section 3.4, 67% correct response can be considered as
cut-score for being minimally proficient at any level. As in this assessment, around
half number of items were objective type (MCQ) and half of them were subjective.
50% correct responses are considered as the threshold of minimum level of accepted
proficiency at any of the four levels. Hence, test items were organized in terms of at
least 50% correctly answered items or more at each level of students. Based on this
criterion, all the items were re-allocated into four levels. From this rigorous analysis,
performance descriptors were developed.

In every level of the proficiency, there are ranges of students from being very
weak performers to the highest performers. Considering 50% as the threshold of
minimum proficiency of any four levels, percentage of learning was Mathematically
calculated based on the number of items answered correctly. Mathematical value of
achieved curriculum is thus given in table 3.5.
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Table 3.5 Mathematical presentation of the achieved curriculum

Performance level Achieved curriculum
Below Basic level (32% students) 5% of the curriculum
Basic level (39.57% students) 28% of the curriculum
Proficient level (24% students) 62% of the curriculum
Advance level (4% students) 96% of the curriculum

Table 3.5 reveals that 32 students out of 100 fall below basic level who have
achieved only 5% of the tested curriculum (% of items). Similarly, only 28% curriculum
is achieved by basic level students. Altogether, 71% students are under the 28%
achievement of the tested curriculum in Mathematics. This huge mass of the students
represents underperforming group. The proficient level students achieved 62% of the
tested curriculum and advance level students achieved 96% of the tested curriculum.
It shows that only 29% of the students have achieved adequate knowledge and skills
in Mathematics. The gap in achievement against curriculum objectives between below
basic level (5%) and advance level students (96%) is 91%. This reveals that inequality
in learning in the classroom is remarkably high.

3.7 Overall Mean Score by Province

In the Federal context, Nepal is divided into seven provinces and 753 local
government units. While selecting the schools as Principal Sample Units (PSU),
provinces were treated as strata. The average scores reported in this section are the
transformed/scale score at 500 national average. National mean is taken as a reference
to compare the provincial mean. Those provinces whose average score is above the
mean score are recognized as better performing provinces whereas below 500 are
assumed to be low performing.

The mean score of achievement reported here is based on the plausible values as
mentioned in introduction chapter. In the figure 3.1.4, a vertical dotted line represents
the national mean score of achievement and horizontal bars represent the achievement
scores by province.
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Figure 3.3 Provincial level mean achievement scores in Mathematics

The data reveals that student achievement in Mathematics in province 2 was
found highest (521) among the seven provinces, while student achievement in province
5 was found to be the lowest (486). The difference between the provinces ranges by
35 scale score. Learning achievement of province 1, 5 and 6 is lower than the national
average.

To identify the reasons how province 2 achieved the highest score in Mathematics,
a district wise mean score was calculated. Figure 3.1.4b presents the mean score in
green bars (dotted) when it is above the national mean (500) and the red bars when it
is below national mean.
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Figure 3.4 shows that out of 24 districts, only 10 districts' mean score was above
the national mean (500). In province 2, all three districts had higher mean score than
the national mean, Mahottari (512), Rautahat (520) and Siraha (523). The lowest
achieving province was province 5 in which mean score of Bardiya (472), Salyan
(484) were below national mean and only Gulmi (500) was just equal to national
mean. Moreover, the lowest achiever district comes from province 1 that is Bhojpur
(468) which was nearly equal to the below level 1. This indicates that Bhojpur district
students were struggling with Mathematics learning. Similar was the situation in Bardia
from Province 5 (474 score). Sindhuli from Province 3 had the lowest performance
(487 score). Variation in achievement between the districts was high (55 scale score).

3.8 Results by Gender, Ethnicity and Home Language

From equity concern of learning, gender, ethnicity and home language are
considered to be the important variables in learning. In this section, achievement
scores of various groups have been compared.

a. Achievement by Gender

For the equal level of learning to take place, girls and boys should have equal
opportunity and support in their study. In the background questionnaire, students had
reported their gender. In this data, there were 6855 (48.4%) boys, 6978 (48.6%) girl
and 2.4% students did not reveal their gender. Based on this sample, the weighted
mean score is presented in figure 3.5.

BGirl (N=6978) 499

W Boy (N=6855) 501

300 350 400 450 500 550
Achievement Scale Score

Figure 3.5 Mean score in Mathematics by gender at national level

The analysis of data from a gender lens, demonstrates that boy students’
achievement score (501) was higher than the mean score of girl students (499). Thus,
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boys have outperformed girls by 2 scale score. Moreover, the achievement of girl
students was 1 score lower than the national mean (500) and boys have 1 score above
the national mean. Although the difference of scores between boys and girls was found
statistically significant at p<0.05, the effect size Cohen's /= 0.003) confirmed that the
difference was very narrow. From the equity perspective, such a narrow effect size in
difference in learning performance of boys and girls was very close to gender parity
level.

When the data was disaggregated at the provincial level and replicate module
was run, the difference in the performance was found. The performance of the students
by gender at province level is presented in table 3.6.

Table 3.6 Performance of the students in Mathematics at province level by gender.

Std.
Province Gender | Mean N Error of | Sig. Eta Ef.fect
squared | size
Mean
Prov. 1 boy 496 | 66325 |0.188 0.000 | 0.002 0.045
girl 491 69910 |0.184
Prov. 2 boy 525 135498 |0.288 0.000 | 0.007 0.084
girl 516 40051 |0.247
Prov. 3 boy 504 195307 |0.159 0.000 |0 0.000
girl 505 192005 |0.163
Prov. boy 503  |41889 |0.258 0.000 | 0.001 0.032
Gandaki girl 500 40784 |0.252
Prov. 5 boy 484 143828 |0.221 0.000 |0 0.000
girl 485 41761 |0.235
Prov. boy 497 27369 [0.300 0.000 |0 0.000
Karnali girl 495 126258 |0.335
Prov. Far-western | boy 503 | 25190 |0.298 0.000 | 0.003 0.055
girl 497 126244 |0.274

The above table shows that there was difference in achievement between boys
and girls in all the provinces. However, the difference was very narrow in all the
provinces, the effect size shows that province 2 had comparatively wider difference in
learning achievement between the boys and the girls.
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b. Achievement by Caste/Ethnicity

From equity concern, ethnicity is an important variable. Various cultural
qualities are embedded in ethnicity as it influences diversity, social integration, time
spent in the study. All these factors have their effect on learning (Virginia, 2017). The
caste/ethnicity wise comparative result is presented in figure 3.6.

W Others (N=2232)

M Dalit (N=1892)

W Janjati (N=5018)

W Brahman/Chhetri
(N=5032)

300 350 400 450 500 550
Achievement Scale Score

Figure 3.6 Mean score in Mathematics by ethnicity

The analysis of data from a caste/ethnicity lens indicates that the students from
Brahman/Chhetri caste have higher (504 score) mean achievement score than the
national mean (500 score). However, in the student's inter-ethnicity category "others"
achieved the highest (513 score) in all the caste/ethnicity categories. Students from
Dalit and Janjati achieved lower than the national mean. Although the difference of
scores between the categories was statistically significant at p<0.05, the difference was
very narrow (effect size : Cohen's f= 0.03) indicating that there was only 3% variance
explained by caste/ethnicity when it is considered as the only variable. Since, 'others’
category was a mix of different castse/ethnicities, it was difficult to recognize in which
caste/ethnicity did those students belong.

c. Achievement by Home Language

Students were asked "Which language do you speak most in your home?". Their
response revealed that of the total, 63% of the students spoke Nepali language in their
home whereas 30.3% students reported "other" languages. Few (4%) students did not
report anything. Later the missing values were recorded within "other" categories.
Based on the student response, achievement score is presented in the figure 3.7.
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Figure 3.7 Mean score in Mathematics by home language

The dataset reveals that students speaking Nepali at their home had performed
lower (500 score) than those who spoke other than Nepali language (502). The difference
in mean between those two groups' score was significant at p<0.05. However, the
difference was very narrow (effect size, Cohen's /= 0.003), indicating that variation
in achievement based on home language was very low. This result revealed that home
language is not the determinant factor in Mathematics learning.

3.9 Results by Types of Schools

As there were randomly selected 520 community schools and 180 institutional
schools in the sample, most of the institutional schools are concentrated in the urban
areas where as community schools are distributed all over the geographical locations.
Comparative analysis of the community and institutional schools is presented in figure
3.8.

B Institutional (N=4048) [FEpk]

B community (N=10126) | ZEE]

300 350 400 450 500 550 600
Achievement Scale Score

Figure 3.8 Mean score in Mathematics by types of schools
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The mean score was found 493 in the case of community schools and 523 in
institutional schools. The score of community schools had remained significantly
lower than both the national mean and institutional schools whose achievement was
distinctly above the national mean. With the difference of 30 scale score, the gap
between the two types of schools was significantly different at p<0.05. The difference
was alarming as the gap between community and institutional schools was very high
(effect size, Cohen's f = 0.26).

3.10 Results by Various Influencing Factors

Educational researches inform that various contextual variables influence
learning of students. In this research also many contextual variables were incorporated.
The variables like student's personal variables, home related variables, socio-economic
variables, attitude scales, school and teacher related variables were included and
administered. The comparative analysis results are discussed below under respective
headings.

a. Parents’ Education and Students’ Learning Achievement

Students were asked about their parents' education level, specifically whether
they are illiterate, just literate, Grade 10, Grade 12, Bachelor's, and Master's or
above degree holders. In this analysis, mother's educational level was related with
achievement level as presented in figure 2.9.

W Masters or above

M Bachelors (N=408)

 Grade 12 (N=991)

W grade 10 (N=1653)

W Grade 8 (N=2502)

W Literate (N=3484)

M lllitrate (N=4095)

300 350 400 450 500 550 600
Achievement Scale Score

Figure 3.9 Mean score in Mathematics by level of mother's education
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The dataset reveals that mother's education has positive effect on student
learning achievement. Illitrate mother's children has the lowest achievement (493)
whereas Bachelors degree mother's children have the highest achievement score (522).
The difference in achievement associated with mother's education was significant at
p<0.05. The difference was medium (effect size, Cohen's /= 0.13).

Similarly, father's education was also positively related with learning
achievement. The educational level of father corresponding with their children's
learning achievement is presented in figure 2.10.

B Masters or above
(N=412)

M Bachelors (N=583)

W Grade 12 (N=1577)

W grade 10 (N=2356)

W Grade 8 (N=3015)

M Literate (N=2993)

M llitrate (N=2365)

300 350 400 450 500 550 600
Achievement Scale Score

Figure 3.10 Mean score in Mathematics by level of father's education

The above figure reveals that father's education had positive effect on student's
learning achievement. Illiterate father's children had lowest achievement (492) whereas
Master's degree holder parents' children had the highest score (527). The difference in
achievement based on different levels of father's education was significant at p<0.05
and the difference was moderate (effect size, Cohen's /= 0.19).

b. Students’ Learning Achievement by Age Group

As a background variable, students were asked to report their age. The reported
ages were grouped into six age groups— 9 or below, 10, 11, 12, 13 and 14 or above.
The majority of students (4545) were of 12 years old. The smallest group of students
was of the age of 10 and 9 or below. The influence of age on learning achievement can
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be seen in the data presented in Figure 3.11.

M 14 years or above (N=604)
M 13 years (N=1395)
W12 years (N=3738)
W 11 years (N=4545)

W10 years (N=2682)

W9 years or belw (N=562)

300 350 400 450 500 55
Achievement Scale Score

Figure 3.11 Mean score in Mathematics by age group

The dataset informs that students with appropriate age group performed better
than the under or above age students. The highest level of achievement was found at
the age of 10 and 11 years (501 score) which is higher than the national average (500
score). The lowest achievement was found at 14 years or above age (492 score). The
difference in achievement between the highest and lowest groups was significant at
95% confidence level. Such result was repeatedly found in other NASA results (NASA
2013, NASA 2015, NASA 2017) as well. This result reveals that providing opportunity
to study in right class at right age is an appropriate strategy to maximize the learning.

c. Results by Parents’ Occupation

Socio economic status of a family is connected with parents' occupation. To
analyse the impact of parents’ occupation on students’ learning achievement, the
students were asked to report their parents’ occupation on multiple options (agriculture
and household work, household work only, work in others' houses, labour, foreign
country employment, teaching, business, government job, and other jobs). The
achievement scores are analysed by considering the students' parents' (mother's and
father's) employment separately.

The impact of mother's occupation was noticed on students' learning achievement
as presented in Figure 3.12.
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Figure 3.12 Relationship of learning achievement with mother's occupation

The student's mother with occupation of teaching, government job and business
have achievement score 525, 520 and 513 respectively. Conversely, students whose
mothers work in other's home have achieved 487 and whose mother work in foreign
country have achieved 496. There was a relationship of mother's occupation in student's
learning achievement.

Since mother's occupation also indicates the level of income of the family, this
comparison reveals that regular income yielding professions of parents have better
effect on student learning. Overall, a remarkable difference between the lowest and
highest scoring variables (with 38 point, which is of considerable performance) is
noticed and this difference is statistically significant at 95% confidence level.

d. Father's Occupation

Like mother's occupation, the impact of father's occupation on learning
achievement was compared. The figure 3.13 presents the comparative results of
parents' occupation student's achievement.
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Figure 3.13 Mean score in Mathematics by father's occupation

The students' learning achievement in Mathematics was found lower than the
national mean (500) in the case of their fathers' occupation being agriculture plus
household work (495), only the household work (487), work in others' houses (488),
and labour (498). The students of fathers of the remaining categories of occupation
have scored higher than the national mean. The highest mean score went to the students
with their fathers in teaching occupation (522). Considering the mean scores from the
highest point towards the bottom, the data depicted that the second highest score was
516 (in the case of fathers having the profession of "other" than the listed) followed
by 510 (in the case of government job), and 504 (in the case of foreign employment).

A remarkable difference is noticed between the lowest and highest mean scores
(44 points) which is very high. Similarly, the influence of father's occupation was
found strong in grade 5 students' learning achievement in Mathematics. The mean
score of the students with father's occupation other than agriculture, household work
and working in other's house was statistically significant at 95% confidence level than
the other occupations.

e. Relationship of After- school Activities with Achievement

Students were asked how they spent time at home after the school activities.
Various five activities were included in the questionnaire, namely, involvement in TV,
internet and computer; play and talk with friends; home chores; homework and study;
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work for wages; read and study other books. The time intervals were given as: a. [
don't give time, b. less than one hour, c. upto 3 hours d. more than 3 hours. Based on
the students’ response categories in x-axis and the group achievement in y-axis, their
engagement is plotted.

Figure 3.14 shows the relationship of time spent in after school activities with
their relationship with the learning achievement.

510
508
505
500

495

490 261 489
488 489
485
0 1 2 3 4 5
I don’t give time Ty lessthanonehour o UP to 3 hours more than 3 hours
c. Home chores d. Homework and study
e. Work for wage ———f. Read other books

Figure 3.14 Achievement by after school activities

The above figure presents the fact that students who spent up to 3 or less hours in
any activities do not have much variation in learning achievement. The students who
spent more time in wage making work have a decreasing achievement with the time.
For example, those who did not spend time in wage making scored 505 while those
who spent 3 or more hours in wage making scored 489.

To improve the learning, the data suggest that spending up to 2 hours in the
activities such as playing, watching TV, using computer, internet, chatting is beneficial.
But the students should focus on study and homework without being involved in other
activities after two hours..

f. Results by the After-school Support in Study

Students require after-school support for increasing their learning. Based on this
assumption, the students were asked about the person who supports them the most in
the after-school activities. The percentage of students' response on those who provide
them support is presented in figure 3.7.
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Table 3.7 Percentage of support received from various sources

. % of students
Who supports in study at home? i ——— Institutional
1 father 254 19.6 *
2 mother 11.4 17.1
3 brother/sister 50.6 42.7
4 tuition 6.4 154 *
5 friend 2.9 1.9
6 any other 1.2 1.6
7 none 2.0 1.8

Table 3.7 indicates that the students from both types of schools: community and
institutional get some kind of support in their the study after school. Major difference
seems to be in the extra tuition received as 15% of the students from institutional schools
get extra tuition whereas only 6% students from the community schools receive such
extra tuition as a support to their study. Extra tuition is one of the influencing factors in
increasing learning achievement. The influence of after-school support in the learning
achievement is presented in figure 3.15.

none (N=1200) B&{oZ

| ‘

any other (N=260) (i)

friend (N=172) BE

tuition (N=3137) REHkE

Support

siblings  BECE]

mother (N=6390) (]

father (N=342) B{oji
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o
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Figure 3.15 Achievement by after school support

Students who received extra tuition support achieved the highest score (511) and
the achievement score of the students who received support from mother, father, any
other person was 511, 501, and 503 respectively. Students who did not take any support
also achieved above the national average score. However, the lower achievement was
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related with support taken from the friends (495). The effect of support received from
siblings was also quite close to national mean (499).

Most students who took extra tutorial support achieved the highest, and mostly
such students were from institutional schools.

g. Students’ Experience with Bullying at School and Learning
Achievement

Through the background questionnaire, the students in this assessment were
asked to respond whether they had bullying experience during one month's period (in
the previous month from the time of assessment). Seven types of bullying experiences
were recorded from students' response. The percentage of students who experienced
bullying in seven categories is presented in figure 3.16 below:

Others (type of bullying) 10.7

| was called by bad names. 24.4

[N
I
>

| was isolated from the group

| was teased, made foolish 20.3

| was forced to do the activity against my willing

Type of bullying

Juny
w

18.9

| was hurt by my collegues.

Something of mine (copy, pen, book, snacks/water)
was stolen.

16.3

10 15 20 25 30
Number of students (%)

o
w

Figure 3.16 The percentage of students who experienced different types of bullying

From the above figure, it is clear that most of the common types of bullying
experienced by the students in their school are: being called with bad names, forced to
do unwanted activities, teased, hurt, and finding their belongings stolen.

Although 47% students did not experience any type of bullying; almost half of
the students experienced some type of bullying and a few students experienced all of
the above listed bullying activities. This total percentage of experience with bullying
with corresponding achievement is plotted in the line graph given in figure 3.17 below:
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Figure 3.17 Influence of the experience with bullying on learning achievement

The above figure 3.1.7g presents that as bullying increases, achievement
decreases. The frequency of experience with bullying and the learning achievement
has negative relationship. There should be a good strategy to minimize bullying in
schools to increase the learning achievement of the students.

h. Results by the Availability of Textbook

In this study, students were asked whether they had Mathematics textbook. Their
response showed that the majority of students in this study had textbooks while some
of them (652) reported that they did not have Mathematics textbook. The response of
students and their corresponding achievement score is presented in figure 3.18 below:

M@ no (N=652) 490

MW yes (N=13036) S10[0]

300 350 400 450 500 550 600
Achievement Scale Score

Figure 3.18 Mean score in Mathematics by the availability of textbook
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The results, as presented in Figure 3.1.7h, show that the students who did not have
textbooks achieved 490 mean score which looks remarkably lower than the national
mean score. But the students having access to the textbook were able to achieve 500,
which is equal to the national mean score. The difference between the mean scores
of these two groups is found statistically significant. Out of 652 students who did
not have text book, 441 students were from community schools. Although, only few
students did not have textbook, it should be ensured that all students have a textbook
with them.

i. Results by Feedback Provided on Students’ Homework

The students were asked to mention how often their teachers provide them
homework and how often the teachers provide them feedback on their homework.
51.2% students reported that their teachers provide homework occasionally and
42.7% reported that teacher provide homework regularly. Some students (6%) did not
respond on this question. The students were asked how often their teachers provide
them feedback on their homework. In the response, 66% reported “occasionally” and
349% reported “regularly”. Figure 3.18 presents the comparison of achievement score
of the students based on the feedback provided by their teachers on their homework.

W never (N=220)

M some times (N=2061) [k

W Regularly (N=11128) 501

300 350 400 450 500 550
Achievement Scale Score

Figure 3.19 Teacher's feedback on students' homework and achievement

The data presented in Figure 3.18 shows that the mean score of the students who
received feedback regularly on their homework was higher (501) than of those who
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did not receive regular feedback (488), with the difference of mean score of 13 points.
The difference is significant (p<0.05).

3.11RelationBetweenSocio EconomicStatusandSchools'Performance

In this analysis, school's mean score was calculated by aggregating the scores
that the students scored. In the same way, social economic status (SES) of students was
also estimated by aggregating seven variables: mother's education, father's education,
mother's occupation, father's occupation, home possessions (8 items: study table,
separate room for study, peace study place, computer for study, story books, picture
books, internet facility), home accessories (TV, computer, motorcycle, car, permanent
house) and students attending private schools as given below:

Table 3.8 Dummy variables prepared from summed background variables

Variables Effective variable

Mother's education dummy: | Grade 10 or above = 1, else 0

Father's education dummy: | Grade 10 or above = 1, else 0

Mother's profession dummy: | Teaching, business, government job, other = 1, else 0

Father's profession dummy: | Teaching, business, government job, other = 1, else 0

Home facilities for study: Home possession 5 or higher = 1, else 0
Home accessories: Home accessories 4-9 =1, else 0
Institutional schools: Institutional schools =1, else 0

A regression model was developed in order to identify relationship between
school mean of SES and mean achievement score in Mathematics based on the first
plausible value (PV1) which is presented in figure 3.20 below:
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Figure 3.20 Relation between SES and Schools' Mean Score in Mathematics

The scattered plot in the above Figure 3.1.8 shows that the schools with high SES
(average SES value of students) concentrated more on relatively high mean score and
the schools with low SES concentrated more on relatively low mean score. However,
there are some cases of high SES schools having relatively low mean scores. Similarly,
there are some cases of low SES schools with relatively a high mean score.

This plot further indicates that most of the institutional schools have high SES
students compared to community schools. It is however to be noted that SES explains
only 11% of the variation in student achievement in the schools.

_72_



Chapter 4.
RESULTS IN NEPALI AT NATIONAL LEVEL

4.1 Introduction

The actual number of students who participated in NASA 2018 in Nepali was
14207. The collected data was analyzed by ACER ConQuest 4 software for IRT
and other regular analysis was done by using SPSS and Excel tools. Results are
presented in the form of proficiency levels, their descriptions and comparative form.
Comparisons are made on the basis of groups formed from background information
such as provinces, socioeconomic status, ethnicity, gender, home language, school
type, identity with geography, school and classroom practices, and home environment.

The students' ability scores were estimated by IRT methods and these ability
scores were transformed into a scale score with the national mean score of 500 and
50 standard deviation. Hence, the national mean score was fixed at 500 point for the
purpose of analysing the overall test scores.

The test scores were first drawn from the sample students and analysed
considering the sample weight. Population parameters were then estimated by using
replicate module to generalize in whole population of grade 5 students in the country
at 95% confidence level. The standard errors and confidence intervals of mean scores
were estimated during the analysis and the confidence intervals were estimated to
identify the statistical significant of comparable means.

4.2 Wright-map of Student Ability and Item Difficulty in Nepali

The Wright-map is organized into two vertical histograms: the left side shows
candidates and the right side shows the items. The left side of the map shows the
distribution of the measured ability of the candidates from most able at the top to least
able at the bottom. The items on the right side of the map are distributed from the most
difficult at the top to the least difficult at the bottom. In the following figure, student
ability (0) in the left and NASA 2018 items to the right are plotted in the same scale.
When a person and an item lie at the same level, probability of making that item by
particular person is 50%. Figure 4.1 presents the NASA 2018 Nepali Wright-map.
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Figure 4.1 Wright map showing person and item in the same scale

To the left side, an 'X' represents 76.9 students and their latent ability is given
in the logit scale ranging from -2 or less to +2 or more. The distribution of students
against the items asked to students (item numbers are shown on the right side) reveals
that most of the items were difficult for the students. Although the items were based on
grade 5 curriculum, many students are lagging behind below the average latent ability
'0'.

4.3 Plausible Values, their Mean and Standard Error

After estimating the student ability (0) in the form of WLE, five plausible values
(PV1 to PV5) were generated by conditioning the data with student background
variables and school mean index. Those plausible values were transformed in to a
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scale of mean 500 and standard deviation 50. Those values were weighted by student
full weight using 350 replicates (just half number of numbers of schools taken in the
sample for Mathematics). After this, all MSSPV1 to MSS PVS5 were calculated to
report the population estimates. The mean and standard error of five plausible values
are presented in table 4.1.

Table 4.1 Standard Error of five plausible variables in Nepali

Plausible values N (sample) Mean SE
MSSPV1 14207 499.9463 42193
MSSPV2 14207 500.1478 41977
MSSPV3 14207 499.7415 41806
MSSPV4 14207 500.3016 41872
MSSPV5 14207 499.8628 41895

4.4 Defining Proficiency Levels for Nepali

The assessment framework for NASA 2018 recommends to set performance
level into four levels. For this, three cut-points for proficiency levels were decided
by dividing the range of 204 (maximum 599 — minimum 395) to divide student
performance into 4 levels. Thus, four proficiency levels cut-points were 446, 497 and
548. The table 4.2 shows the range of proficiency levels scores.

Table 4.2 Proficiency levels and the score range in Nepali

Proficiency Level Score
Level 3 (Advance) 548 and above
Level 2 (Proficient) 497 — 548
Level 1 (Basic Level) 446 — 497
below level 1 (Pre-basic) Below 446

Based on the description of items that correspond to each of the above proficiency
level in item person map in Nepali together with subject experts' judgment, the
description of students' four levels of proficiency has been defined. These descriptions
of four proficiency levels in Nepali for Grade 5 indicate what a student at particular
competency level can do in Nepali. Table 3.2.1 specifies the competencies of students
at various levels of proficiency in Nepali.

Basically, students who cross 67% of the achievement in a level are considered
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as Minimally Accepted Candidate. Replicating the same concept in determining the
minimum acceptance level of learning in those four-proficiency levels is possible.
However, in this assessment, around 50% items were objective and almost equal
weightage was given for the subjective items as well. So, in this analysis, 50%
correct answer in the particular item was supposed as threshold of minimum accepted
proficiency in particular item in particular proficiency levels. From this point of view,
student response to every item was analyzed to find the response rate of those four levels
of students. For this, at the first step, below level 1 (pre-basic) items were detected
then, level 1, level 2 and level 3 items were detected respectively. In such a rigor, all
the items were assigned to different four levels to draw proficiency descriptors. Table
4.3 specifies the minimum proficiency level of all four level students in a descriptive
form.

Table 4.3 Description of six proficiency levels in Nepali for Grade 8

Level Score Description
range
Below level | <446 | I 3TT=eaHT WUh! ATEROT T T A2 Gleal T, T
1: pre-basic T T feem e T et gt forsrermr aremor g3 <t o
TG Fa | STEdT: ST 9 2T et Foteh! TSR | SCEaret 1T
o T 2

Level 1 446 - 497 | BIET FTTSEH! FTURIT ST T(e=T T, HTTaHT Fh TR
SR 3UGh [oRATIE BAIE T HehedH] | STEt: ToeTed fohed S0 T
BT ? f&si el UZeT 1 9 |

Level 2 497 - 548 | ATTER! T&T AR T G131 Ul TH, STeSadE ATl
EFI'(UT‘T%T‘«FI'—TTﬁ FRATETE THHRT fot, AT FiaT S T
FTTSGHT FTh RToash! e Ul T Here] | STEd:

T o faween grafad 3 2 e Riakars foement Faed,
93709k STeaeh! 37ef 2

Level 3 548 > TSR] YTehT STHRAT Teoh TH, HTAH TH, Fel qH FeHT
ST T, T, FeATH e T T STei T e | Shed: el
AT 5 Afe o TS 2 ot R aiftawent 2 2 g v R &
? qeAeh! T8 STl dd HTHeI | T, I qeehl forameffet af
HTTTH! ITaAqH 19 T FHIOT Ugd™, Ta= AT AEm,
Torgen! 3UFh SENT T ATEROT STeRMT [EIR]NG TTEET TSt
o g |
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4.5 Distribution of students by Proficiency Levels

The student achievement scores based on 5 plausible values (PV1 to PV5) were
analysed in terms of four proficiency levels of students’ achievement. Level wise
descriptors are presented in the above section. This sub-section presents the number of
students falling in those four levels from population estimate. The standard error of the
percentage of students is also presented in the table 4.4

Table 4.4 Distribution of the students in various proficiency level and its Standard

Error
Proficiency level % of students| SE | N_cases | NU_cases | NU_psu
Below level 1 (pre-basic) 20 0.7043 | 132684 2710 625
Level 1: Basic 35 1.0098 | 236162 4808 686
Level 2: Proficient 30 1.1544 | 201517 4169 687
Level 3: Advance 15 0.6076 | 103989 2198 525

NB: SE = Standard Error, N cases = Number of cases/students in the population,
NU cases = Number of cases/students in the sample, NU psu = Number of Primary
Sample Units (schools).

The below level 1 indicates the lowest ability of students who are struggling
hard in the classroom where as level 3 shows the highest level of proficiency even
crossing the grade level. Figure 4.2 shows how students are distributed over those
levels visually.

Student Distribution in variouls level

M Level 3 (Advance)

@ Level 2 (Proficient)

Student in Percentage

Level 1 (Basic)

@ Level 0 (Pre-basic)

Figure 4.2 Student percentage by proficiency levels in Nepali
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Figure 4.2 shows that 20% of the students are in below level 1, 35% in level
I-basic, 30% in proficiency level and 15% in advance level. Below level 1 (20%)
students can pick some direct information from very short text but can not understand
the meaning of the text well. There are 35%, 30% and 15% students at basic level,
proficient level and advance level respectively. Basic level students have minimum
level (below average) of understanding required to grasp the knowledge and skills
taught in the classroom.

4.6 Minimum Level of Achieved Curriculum

The assessed curriculum is reflected by the assessment or evaluation. It can be
formative or summative evaluation of the students. Assessed curriculum is a tested
curriculum by school, national or international organization based on the written
curriculum/intended curriculum. It is valuable because it enables the educational
organizations and stakeholders to evaluate the impact of written and taught curriculum
on students. It determines the level of the learned curriculum. Research (e.g. Berliner,
1984; Turner, 2003) indicates that the mismatch between Assessed and Taught Curricula
has serious consequences (cited in MeshGuide). This section therefore presents the
level of learning in the form of achieved curriculum in terms of percentage. Every
test item is equivalent in the sense that each of them represents a learning objective
mentioned in the written curriculum.

Practically, 67% correct responses can be considered as cut-score for being
minimally proficient at any level. As in this assessment, around half number of items
were objective type (MCQ) and half of them were subjective, 50% correct response
are considered as the threshold of minimum level of accepted proficiency at any of the
four levels. Hence, test items were organized in terms of at least 50% or more correctly
answered in each level students. Based on this norm, all the items were re-allocated
into four level. From this rigorous analysis, performance descriptors were developed.
In every level of the proficiency, there are ranges of students from being very weak
performers to highest performers. Thus considering 50% correct answer as a threshold
of minimum proficiency of any four levels, percentage of learning was Mathematically
calculated based on the number of items answered correctly. Mathematical value of
achieved curriculum is thus given in the table 4.5.
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Table 4.5 Mathematical presentation of the achieved curriculum in Nepali.

Performance level Achieved curriculum (%)
Below Basic level (20% students) 18 % of the curriculum
Basic level (35% students) 38 % of the curriculum
Proficient level (30% students) 60 % of the curriculum
Advance level (15% students) 88 % of the curriculum

In Nepali, assessment framework covers reading and writing which can be
measured from the paper-pencil tests. This test does not cover listening and speaking
skills at all. Grammar and vocabulary are embodied in reading and writing test itself.
Based on the items asked, in Nepali, 20 out of 100 students achieved only 18% of the
tested curriculum and 38 out of 100 students achieved only 38% of the tested curriculum.
45 out of 100 students have adequate knowledge and skills of tested curriculum as
30% students fall in proficient level and 15% students fall in advance level. Altogether
55%, a big mass of the students represent underperforming group. The proficient level
students achieved 60% of the tested curriculum and advance level students achieved
88% of the tested curriculum. The gap in achieved curriculum between below basic
level (18%) and advance level students (88%) is 70%. This indicates that inequality
in the classroom is very high. Overall, 61% students are below 40% of the learning
achievement as per the tested curriculum. Hence, about 55% of the students are below
the expected level of the competencies defined by the curriculum in reading and writing
in Nepali.

4.7 Overall Mean Score by Province

In the Federal context, Nepal is divided into seven provinces. The PPS sampling
method was adopted to select the PSU and provinces were treated as the strata. The
average scores reported in this section are the transformed/scale score at 500 national
average. National mean is taken as a reference to compare the provincial mean. Those
provinces whose average score is above the measure are recognized as better performing
provinces whereas those below 500 are assumed to be low performing. In the figure
3.1.4, a vertical dotted line represents the national mean score of achievement and
horizontal bars represent the provincial level achievement scores. Figure 4.3 presents
the comparison of student achievement in mean scale score.
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Figure 4.3 Provincial level mean achievement scores in Nepali

The data show that students’ achievement in Nepali subject in province 4 is the
highest among the seven provinces. The mean score of this province is 511, which is
higher than the national mean score by 11 points. Students’ achievement in Nepali in
province 6 is the lowest with the mean score of 488 followed by province 2 with the
score of 489.

Figure 4.3 also shows that the mean score of province 4 (511) is higher than
the national mean score. Likewise, the mean score of province 3 (506) is also slightly
higher than the national mean. Students’ achievement in province 2, 5, 6 and 7 is below
the national mean score (489, 496, 488 and 491 respectively). Similarly, the mean
score of province 1 was equal to national level. However, out of the seven provinces
the performance of four provinces (2, 5, 6 and 7) is below the national mean.

Overall, the scores show that only three provinces - 3, 4 and 5 - had the mean
scores above the national mean. The mean score of other four provinces is lower than
the national mean score. This indicates that much is to be done to raise the performance
of the students in Nepali.

Further district-wise analysis is presented in the bar figure 4.4.
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Figure 4.4 Mean achievement score by districts within the provinces

Figure 4.4 presents that all the districts of Gandaki province: Syangja (503),
Lamjung (508) and Parbat (521) had the score above the national mean (500); hence
this province stood in the highest position. However, all the districts of Karnali Province
and Sudur-paschim province had lower score than the national mean score.

The above result shows the wide differences among the districts and provinces in
learning achievement. Moreover, differences by gender was also seen in the provinces.
Table 4.6 presents the comparation of average achievement score (mean) by gender
within the provinces.

Table 4.6 Comparison of achievement within the provinces

Provinces | Gender N Mean SE Sig Eta sq | effect size

Prov. 1 Boys 1308 499 1.327 | 0.052* | 0.001 0.0316
Girls 1451 503 1.321

Prov. 2 Boys 806 490 1.777 | 0.696 | 0.000 0.0000
Girls 953 489 1.544

Prov. 3 Boys 1798 506 1.195 | 0.009* | 0.002 0.0448
Girls 2061 510 1.153

Gandaki | Boys 801 506 1.801 0.03* | 0.003 0.0549
Girls 781 512 1.859

Prov. 5 Boys 915 493 1.627 | 0.126 | 0.001 0.0316
Girls 971 497 1.610
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Provinces | Gender N Mean SE Sig Eta sq | effect size

Karnali Boys 500 490 2.072 | 0.384 | 0.001 0.0316
Girls 600 488 1.884

Sudur Boys 507 492 2.045 | 0.235 | 0.001 0.0316

Paschim | Girls 546 489 1.950

* indicates difference is significant.

From the figure 4.6 reveals that provinces 1, 3 and Gandaki have significant
difference in mean (p<0.05) between the achievement of boys and girls. In those
provinces, girls outperformed boys in achievement. However, difference in mean is
very narrow as shown by the effect size (effect size varies 0.03 to 0.05). Such narrow
difference shows that boys and girls had almost equal performance.

4.8 Results by Gender, Ethnicity and Home Language

From the equity concern of learning; gender, ethnicity and home languages are
considered to be the important variables. In this section, achievement scores of various
groups have been compared.

a. Achievement by Gender

For the equal level of learning to take place, girls and boys should have equal
opportunity and support in their study. In the background questionnaire, students had
reported their gender. In this data, there were 6635 (46.7%) boys, 7363 (51.8%) girls
and 209 (1.5%) students did not report their gender. Based on this sample, the weighted
mean score is presented in figure 4.5.

B Girl (N=7363)

H Boy (N=6635)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.5 Mean score in Nepali by gender

The analysis of data in terms of gender shows that girl students’ mean achievement
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score was higher than the mean score of boy students in Nepali. The girl students have
achieved (501), as presented in Figure 4.5, which was slightly higher than the national
mean score, but there was a significant difference in the mean scores between boys and
girls. The achievement of boy students was 499, which was also slightly less than the
national mean.

b. Achievement by Caste/Ethnicity

From equity concern, ethnicity is also an important variable. Various cultural
qualities are embedded in ethnicity as it influences diversity, social integration, time
spent in the study. All these factors have their effect on learning (Virginia, 2017). The
caste/ethnicity wise comparative result is presented in figure 4.6.

W Other (N=737)

m Dalit (N=1820)

B Janjati (N=5363)

[l Bhraman/Chettri
(N=6287)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.6 Mean score in Nepali by ethnicity

When ethnicity was considered for comparison among the students, the mean
score achieved by Brahmin/Chhetri students was found to be slightly higher than the
score achieved by the students belonging to other ethnic groups. As presented in Figure
4.6, there was a slight difference in mean score of Brahmin/Chhetri students (501) and
Janajati students (500). The mean achievement score of Dalit students was 494 only.
Interestingly, the students from Janjati performed as equal to national mean and it was
just 1 score below the Brahman/Chettri students. There is no significant difference
between the achievement of Bhraman/Chettri and Janjati students. However, difference
is found significant at p value 0.05 for other groups.
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c. Achievement by Home Language

Students were asked, "Which language do you speak most in your home?”” Their
response reveals that of the total, 64.3% of the students spoke Nepali language in their
home whereas 29.4% students reported "other" languages. Few (6.3%) students did
not report anything. Based on the student response, achievement score is presented in
the figure 4.7.

@ Other (N=4181)

M Nepali (N=9137)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.7 Mean score in Nepali by home language

The data show that there is a variation in the mean score in terms of students’
linguistic background as well. The students with Nepali as their home language
achieved higher than the students whose home language was other than Nepali. As
seen in Figure 4.7, the mean score of the students who spoke Nepali as their home
language is 504, which was higher than the national mean score. But the mean score of
the students speaking other languages at home was 492 only, which is low compared
to the national mean score. Significance test for difference of mean shows that the
difference in the achievement of the Nepali speaking students was remarkably higher
than that of other students.

4.9 Results by Types of Schools

There were 10271 sample students who participated in the testing program from
community schools and 3936 students from institutional schools. The achievement
score of types by schools is presented in figure 4.8.
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B Institutional (N=3936)

B community (N=10271)
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Figure 4.8 Mean score in Nepali by type of schools

The mean scores of the students from these two types of schools were found to
be 491 and 525, respectively. The score of community schools remained lower than
the national mean, while that of institutional schools was distinctly above the national
mean. As the difference between the two means was 34 score, it was statistically
significant at p<0.05.

4.10 Results by Various Influencing Factors

In order to understand the influence of various factors on students’ achievement,
the test scores were analysed in terms of parents’ education and occupation, students’
age, time spent in household chores, support they received in studies, effect of bullying,
and the use of free time.

a. Parents’ Education and Students’ Learning Achievement

In order to identify the impact of parents’ education on students’ learning
achievement, they were asked (in the background questionnaire) to report their parents’
education by choosing a response from multiple options (illiterate, just literate, Grade
8, Grade 10, Grade 12, Bachelor's, and Master's degree holders or above).

Out of 14207 students, 3278 reported that their mothers were ‘just literate’
while 4097 of them reported their mothers to be ‘illiterate’. Similarly, 1601 of them
mentioned that their mothers had a qualification of Grade 10 while 1100 of them
reported their mother’s qualification being Grade 12. Likewise, the mothers of 437
students had Bachelor’s and the mothers of 180 of them had Master’s level educational
qualifications.

As presented in Figure 3.8, mother’s education had an impact on students’
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learning achievement. The mean score of the students whose mothers were ‘illiterate’
was 491, which was lower than the national mean score. The students’ achievements
whose mothers were ‘just literate” and Grade 10 qualification, had achieved 494 and
514 score respectively. Likewise, the mean scores of the students whose mothers have
Grade 12 and Bachelor’s qualifications were 516 and 525 respectively. The students
whose mothers have the educational qualification of Master’s degree and above have
achieved 527, and interestingly this was not any better than the students of mothers with
Bachelors degree. This implies that mothers having Bachelor’s degree qualification
have remarkably contributed to students’ learning achievement in the case of Nepali
subject in Grade 5.

The difference in mean achievement was statistically significant among the
student groups based on the level of mother’s education at 95% confidence level.

H Master (N=180)

M Bachelor (N=437)
M Grade 12 (N=1100)
[l Grade 10 (N=1601)
[l Grade 8 (N=2545)
W Literate (N=3278)

M llliterate (N=4097)

300 350 400 450 500 550 600
Achievement Scale Score

Figure 4.9 Mean score in Nepali by mother's education

The data further show that 2275 students’ fathers were “illiterate”, and 2942
students’ fathers were “just literate”. Likewise, 3081, 2248, and 1632 of the students’
fathers had the qualification of Grade 8, Grade 10, and Grade 12, respectively.
Altogether 612 and 428 students had fathers with Bachelor’s and Master’s degree
qualifications, respectively.

As presented in Figure 4.10, fathers’ education influenced the mean score of
the students in some notable ways. As the data show, the students whose fathers were
illiterate had achieved 487 mean score, which is lower than the national mean score.
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The mean scores of the students whose fathers were ‘just literate’ and the students
whose fathers have the qualification of Grade 8 scored below the national mean. The
highest score was achieved by the students whose fathers had a Master’s degree (527)
which was higher than the mean score of the students whose fathers had Grade 12
(511) and Bachelor’s degree qualifications (519).

B Master (N=428)

Ml Bachelor (N=612)
E Grade 12 (N=1632)

B Grade 10 (N=2248)
[l Grade 8 (N=3081)
M Literate (N=2942)

M llliterate (N=2275)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.10 Mean score in Nepali by father's education

There are statistically significant differences between the mean scores of students
from all of the groups at 95% confidence level. The comparison of the influence of
parental education went more in favour of father's education than mother's education.

b. Students’ Learning Achievement by Age Groups

The students were also asked to report their age for the analysis of the relationship
between their age and their learning achievement. As the data show, the students were
grouped into six age groups: 9 and below, 10, 11, 12, 13 and 14 and above. Majority
of students (4656) were 11 years old while 4075 were 12 years old. Similarly, 2427
and 548 students were of 10 and 9 years and below respectively. Students' learning
achievement by age groups is presented in figure 4.11 below:
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Figure 4.11 Mean score in Nepali by age groups

Regarding the influence of age in learning achievement, the data indicated that
the students who are younger and older than the Grade level age (11-12 years) achieved
lower mean score compared to the scores of students with a grade appropriate age. The
students of fourteen and above age group achieved lower compared to all other age
groups.

AsFigure 4.11 indicates, the students who are 13 and 14 years and above achieved
495 and 492 mean scores respectively. Likewise, the students who are 9 years old and
below achieved 495 mean score, which is lower than the national mean score. The data
further show that the students with grade appropriate age achieved higher mean score.
Students who are 11 and 12 years old achieved 503 and 502, respectively. Both the
scores are higher than the national mean score. The statistical difference in mean score
among the groups was significant at 95% confidence interval.

c. Results by Parents’ Occupation

In order to assess students’ learning achievement in terms of their parents’
occupation, they were asked, in the background questionnaire, to report the occupations
of their parents. They were given nine categories of occupations to choose from the list,
which included: agriculture; household chore; work at others’ home; wage labourer;
business; foreign employment; government job; teaching; and others. The data show
that majority of students’ parents had agriculture (mothers = 8568 and fathers = 4767)
as their occupation, 3218 students’ fathers were in foreign employment; and 1299
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students reported that their fathers owned a business. Likewise, 2353 and 699 students
mentioned that their mothers had household responsibility and business as their
occupation respectively.

As presented in Figure 4.12, the test scores of the students whose mothers were
farmers and worked at others’ homes were lower than the national mean score. The
mean scores of the students in these categories were 497 and 485 respectively. The
students whose mothers were teachers and government job holders had achieved
higher mean score than the students of mothers in other categories. The scores for the
students of these categories are 528 and 518 respectively.
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Figure 4.12 Mean score in Nepali by mother's occupation

Figure 4.12 shows that the students with their mothers as wage labourers achieved
495. Likewise, the students whose mothers were either in business or in government
job achieved equal score of 518.

d. Father's Occupation

Like mother's occupation, the relation between the student’s father’s occupation
and learning achievement was compared. Figure 4.13 presents the comparative results
of the impact of father’s occupation on student's achievement.
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Figure 4.13 Mean score in Nepali by father's occupation

Figure 4.13 shows that the test scores of students whose fathers are farmers;
work at others’ home; and have household responsibilities, are lower than the national
mean score. The mean scores of the students in these categories were found to be 491,
494, and 484 respectively. The students whose fathers are teachers and government
job holders, achieved higher mean score (519 and 520) than the students whose fathers
belong to other occupational categories (497).

Figure 4.13 further shows that the students whose fathers are in foreign
employment achieved the mean score 505. Likewise, the students whose fathers are
business persons achieved the mean score 515.

e. Relationship of After-school Activities with Achievement

The students were asked how they spent time at home. Various four activities
were included in the questionnaire, namely, involvement in TV, internet and computer;
play and talking with friends; home chores; homework and study. The time intervals
were given as: a. [ don't give time, b. less than one hour, c. up to 3 hours. more than 3
hours. Based on the students' response categories in x-axis and the group achievement
in y-axis, the result is plotted in figure 4.14.
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Figure 4.14 Relationship of time spent in various activities and their relationship
with learning achievement.

The above figure presents that the students who spent up to 3 or less hours in
any of the after-school activities did not have much variation in learning achievement.
However, the students who spent more time (more than 3 hours) in the activities like
playing and chatting with friends have lower achievement. Those who spent less
after- school time in homework and study had the lowest achievement score of 483
whereas those who spent more after- school time in homework and study (more than
3 hours) had their achievement score of 507. It shows that the after-school time (more
than 3 hours) spent in any activity other than study has a negative impact on learning
achievement of the student.

f. Results by After- school Support to the Students

Students require after-school support for increasing their learning achievement.
Based on this assumption, the students were asked about the person who supports them
most in the after-school activities. The number of students (6529) receiving support
from their siblings for their study was higher than the students who received support
from other persons. A small number of students received support from extra tuition
classes (985) and friends (497). Likewise, some students received support from their
fathers (2954) and mothers (1877) as well (see Figure 4.15). The data presented in
disaggregated form below shows the difference in the proportion of support received
from different sources among the students.
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Table 4.7 Percentage of support received from various sources

Support Received Community Schools Institutional Schools
Father 74% 26%
Mother 61.5% 38.5%
Brother/Sister 76% 24%
Tuition 52% 48%
Friend 84% 16%
Any other 65% 35%
None 75% 25%

M None (N=307)

M Any other (N=160)

M Friends (N=367)

W Tuition (N=985)

W Brother/Sister (N=6529)

B Mother (N=1877)

M Father (N=2954)

300 350 400 450 500 550 600

Achievement Scale Score

Figure 4.15 Mean score in Nepali by support received by students for their studies

Regarding learning achievement, the students who received support from extra
tuition classes achieved high mean score (510) though the support received from
mother and any other person was not less important; both types of support were
positive showing achievement higher than the national mean score. The mean scores
of the students who received support from their fathers and friends was equal (497)
which was below the national average.
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g. Students’ Experience with Bullying at School and Learning
Achievement

Through the background questionnaire, the students in this assessment were
asked to respond whether they had bullying experience during one month's period (in
the previous month from the time of assessment). Bullying experience has influenced
student's achievement score. Seven types of bullying experiences were recorded
from students' response. Figure 4.16 presents the percentage of students experiencing
different types of bullying and those without such experience. The figure depicts that
52% of students experienced at least one type of bullying in their school. When the
mean scores of the students experiencing different types of bullying was compared, it
was found that bullied students had a poorer learning achievement than those who were
not bullied. It indicates that experience with bullying negatively influences students'
achievements.

Bullying at school: | felt also other misbehavior. [N 3.7
Bullying at school: Call me by nickname [N 221

Bullying at school: Other friends exclude me in different
activity

I 112

Bullying at school: Other Friends cheating me in different
way

Bullying at school: Friends ask me to do not favorable task [ N N 13

I 18.7

Bullying at school: Other friends hits me physically [N 186

Bullying at school: Something of mine (pen, copy, book) was
stolen

I 16.7
0 5 10 15 20 25

Bullying incidents in percentage

Figure 4.16 The percentage of students who experienced different types of bullying

There exists negative relation between the incidents of bullying experienced by
the students and their achievement. The students who did not experience any bullying
incidents scored 503 while the students who experienced 5 incidents of bullying scored
up to 491. However, the percentage of students experiencing 100% bullying was very
low (1.06%).
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Figure 4.17 Relationship of extent of bullying and achievement

h. Results by the Availability of Textbook

The majority of students in this study had Nepali textbook. Some students (513)
reported that they did not have textbook. The result presented in Figure 3.16, show
that the students who did not have textbook achieved 485 mean score, which looks
remarkably lower than the national mean score. But the students having access to
the textbook were able to achieve 501, which is higher than the national mean score.
The difference between the mean scores of these two groups is found statistically
significant. Out of 513 students who did not have textbook, 378 students were from
community schools. It should be ensured that all the students have a textbook with
them as shown in figure 4.18.

W no (N=513) 485

W yes (N=13099) 501

300 350 400 450 500 550 600
Achievement Scale Score

Figure 4.18 Mean score in Nepali by the availability of textbook
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i. Results by the Use of Leisure Time at School

The students in this assessment were also asked to report how they used their
leisure time at school. As seen in Figure 4.19, the students who are involved in the group
work in leisure time achieved the highest score (508). Similarly, students spending
time on classwork/homework during their leisure time achieved 502. However, the
students who spent their leisure time playing achieved 490, which is lower than the
national mean score.

M Playing (N=2470) | Vike]o)

B Group Work
(N=3085)

B Classwork/Home  [H=35)
work (N=7761)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.19 Mean score in Nepali by the activities in the leisure time at school

Total 2470 students reported that they played during leisure time. Out of 2470
students 78% students were from community school.

j- Results by Feedback Provided on Students' Homework

The students were also asked to mention how often their teachers provide them
homework and how often the teachers provide feedback to them on their homework.
The results indicate that there is a remarkable achievement gap between the students
who were provided homework and who were not. The achievement scores of the
students receiving regular feedback on their homework is higher than the scores of the
students who did not receive such feedback from their teachers.

_95_



W never (N=185)

M some times (N=2666)

W every day (N=10564)

300 350 400 450 500 550
Achievement Scale Score

Figure 4.20 Mean score in Nepali by teacher's feedback on students' homework

The data presented in Figure 4.20 show that the mean score of the students who
received feedback regularly is higher (501) than who did not receive regular feedback
(482), with the difference of mean score of 19 point.

4.11 Relation between SES and Schools' Mean Score

Social economic status of students (SES) was estimated by aggregating the
seven variables: mother's education, father's education, mother's occupation, father's
occupation, home possessions, home accessories and students attending private
schools. A regression model was developed in order to identify relation between mean
of each SES variables and the students’ mean score in Nepali. The R? value was found
0.34, means the school performance explained by their SES at 34 %. The following
two-dimensional scatter (Figure 4.21) plot has been generated by plotting the school
mean of SES and school mean of achievement.
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Figure 4.21 Relation between SES and schools' mean score in Nepali

The scatter plot shows that the schools with a high SES (average SES value
of students) concentrated more on relatively medium and high mean scores, but the
schools with low SES spread from low score to high scores. This is somehow different
from the results in Mathematics. However, there are some cases of high SES schools
having relatively low mean scores. This plot also indicates that most of the private
schools have high SES students compared to the community schools.
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Chapter 5
TRENDS OF LEARNING ACHIEVEMENT

5.1 Introduction

This chapter presents the trends of learning achievement in grade 5 over the
years of NASA cycles. A short review of trends in learning achievement in grade 3, 5
and 8 in previous cycles is made in this subsection. In the next section, a comparison
of learning achievement in NASA 2018 with NASA 2015 is presented.

Educational plans SSRP and SSDP have recognised NASA as a means of
determining the progress in learning (SSRP, 2009-2016; SSDP, 2016). Since 2011
ERO has been conducting assessment in Nepali, English, Mathematics, Science
and Social Studies (depends on year and grade). NASA is a valid tool to examine
progress over the years. In all the NASA cycles from 2011, Item Response Theory
was used to analyse the data and compare the results. However, in 2017, comparison
was based on the Classical Test Theory because of technical limitations. In NASA
2018, comparison was made by using IRT — two methods: mean shift method and
student average achievement score (latent ability). For the general audience, a table of
classical parameter is also presented.

5.2 Review of Previous NASA Trends (2011-2017)

The Ministry of Education, Science and Technology (MoEST) implemented
various programs during SSRP and SSDP to improve access, equity and quality in
education. As aresult, Nepal has achieved a remarkable progress in access and equity in
education. Net enrolment rate of basic level (Grade 1-5) has reached 97.2. Efforts have
been made during SSRP and SSDP to ensure the quality. A comparative presentation of
NASA results of grade 3, 5, and 8 of different subjects is shown in table 5.1
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Table 5.1 Comparative presentation of all NASA from previous cycles

SSRP Period achievement in percent (%) SSDP

Grade/year 2 Grade 3 Grade 5 Grade 8 Grade 8

NASA | NASA | NASA | NASA | NASA | NASA| NASA
Subjects 2012 2015 2012 2015 2011 | 2013 | 2017%
Nepali 63 52 60 46 49 48 500Y
Math 60 45 53 48 43 35 500
English - - 45 47
Science - - - - - 41 500
Social - - - - 49 - -

Note: The symbol '4' indicates decreased, '1' indicate increased, '*' indicates that
scores are expressed in transformed scale. The shaded column indicates the base year's
achievement.

This table 5.1 summarizes the trends of results from previous cycle of national
assessments. Except in Nepali subject in Grade 8 (2017), the achievement in
Mathematics, Science and Nepali subject has dropped. Repeated results of NASA
indicate that during the SSRP period, learning achievement level has not improved,
although the enrolment rate has increased.

5.2.1 Methods of Trend Analysis from NASA 2015 to 2018

To find the trend of learning achievement, linking items' percentage of correct
answers are reported in the first step. Then, for the IRT based reporting, linking items
of NASA 2015 and 2018 are separately calibrated to generate the item parameters.
Separate item parameters are generated by using one parameter Rash Model. From
those parameters, latent ability of both years' students are calculated. Afterwards,
comparison by using Weighted Latent Estimates (WLE) and item parameter "difficulty"
of those linking items are separately used to find the achievement gap. By using WLE
and item difficulty, achievement gap was found to be consistent in the result.

More specifically,

1. A comparative item wise classical parameter (percentage of correct answer) is
reported between both years.

2. Average score of WLE 2015 vs WLE 2018 is reported.

3. Shift in mean by using mean shift calculation is done by difficulty parameters.
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This comparison was made based on only one set of 2015 and 2018 assessments.
NASA 2015 was linked with NASA 2018 Mathematics and Nepali datasets. This
comparison was made easy by making almost equal number of students in the samples
of both tests which made comparison more accurate.

5.3 Trends in Mathematics

In Mathematics, six anchor items of NASA 2015 were placed in NASA 2018.
Among those six items, two items were 2 marks items. Hence, the IRT based linking
had eight parameters to estimate the student latent ability (0) from WLE methods and
item difficulty (delta). At the beginning part, classical parameters (ie, percentage of

correct answer) is presented in the table 4.3.1. The letter "p" represents percentage of
correct answer.

Table 5.2 The classical parameter (percentage of correct answer) in Mathematics
2015 2018
N p N p
4426 | 48% | 4820 | 45%

Items description Max

SetA 18 (2018) Round table multiplication item 1
SetA 19 (2018) sum of x and 4 1 | 4498 | 76% | 4820 | 48%
SetA 20 (2018) Solve algebraic equation 1 |4426 | 57% | 4820 | 51%
SetA 23 (2018) Area problem 1 | 4426 | 48% | 4820 | 45%
2
2

SetA 37 (2018) Volume (filling water) 4590 | 36% | 4820 | 21%
SetA 40 (2018) Verbal problem of two Cloths 4426 | 30% | 4820 | 29%
length

The table 5.2 shows that percentage of correct answer in each common items
was found different. Unexpected number was found in SetA 19 item where 76% of
the students answered correctly in 2015 but only 48% students answered in 2018. Such
large gap makes comparison unreal. However, based on the p value of both years, the
percentage of correct answer in all items of two years varied and fell down in 2018.
This roughly indicates that ability of the students in 2018 was lower than that in 2015.

To get the more accurate results, IRT based comparison is required. In IRT
based methods, students ability (0) was calculated by using the weighted likelihood
estimation methods. The result of this analysis is presented in table 5.3.
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Table 5.3 Comparison of students’ ability (q) between NASA 2015 and 2018 in

Mathematics
Test Year N Minimum | Maximum Mean Std. Error
NASA 2015 4590 -1.38 1.6 0.0045 0.01075
NASA 2018 4820 -1.66 1.52 -0.4492 0.01186
Difference -0.4537

The average latent ability of the students based on the analysed items was 0.0045
and -4429 in the year 2015 and 2018 respectively. The average ability of the students
in NASA 2018 was declining than in NASA 2015 by 0.4537. In the table, the negative

sign in the ‘difference’ row indicates the declining ability.

The third method of comparing student ability between the years was done by
using the difficulty of anchor items. As difficulty declines, it indicates that ability is
raised and vice versa. Table 5.4 presents the status of anchor item difficulty to diagnose

the mean shift in anchor items.

Table 5.4 Status of anchor item difficulty parameters and shift of the mean in

Mathematics
v e it Average delta Average delta
(NASA 2015) (NASA 2018)
item SetA 19 SetB24 0.19937 -0.56359
item SetA 20 -1.24176 -0.62139
item SetA 23 -0.21803 0.26618
item SetA 37 Set3Q31 0.17756 0.43703
item SetA 40 (1) 0.5338 0.1374
Item SetA 40 (2) 0.49798 0.36539
item SetB_11 (1) 0.83371 0.33952
item SetB_11 (2) 0.57826 1.00755
Mean difficulty 1.36089 1.36809
Mean difficulty 0.30242 0.30402
Mean Shift -0.0016

In the table 5.4 shows the difficulty (average delta) of linking items with partial
credits of NASA 2015 and 2018 in two columns. Comparing the average difficulty of
each item, change is fluctuating by items. However, in average, delta (difficulty) in the
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NASA 2018 has increased by 0.0016 than in the difficulty in 2015. This small increase
in average difficulty of the test items indicates that ability of the students has slightly
decreased in 2018 than in 2015 in Mathematics.

Allthe three methods have presented a consistent decrease in learning achievement
from 2015 to 2018. This difference in student ability (-0.4537) is significant (p<0.05),
but the difference is moderate (effect size = 0.29). It reveals that there is a notable
decrease in student ability from 2015 to 2018 based on the sample data.

5.4 Trends in Nepali Language

In Nepali reading and writing, eight anchor items of NASA 2015 were placed in
NASA 2018. Among those eight items, two items were partial credit marks items with
maximum score 4 and 3. Hence, the IRT based linking has 14 parameters to estimate
the student latent ability (0) from WLE methods and item difficulty (delta). In the first,
classical parameters (ie, percentage of correct answer) are presented in the table 5.5.
The letter "p" represents percentage of correct answer.

Table 5.5 The classical parameter (percentage of correct answer) of anchor items in

Nepali
Items Max NASA 2015 NASA 2018

description N p N p

G5LQ2a 1 4526 77% 4847 77%
G5LQ2b 1 4526 76% 4847 73%
G5LQ2c 1 4526 66% 4847 58%
G5LQ2d 1 4526 71% 4585 65%
G5LQ6a 1 4517 38% 4673 69%
G5LQ6b 1 4517 54% 4673 51%
G5LQI12 4 4517 33% 3471 30%
G5LQ14 3 4312 37% 3009 45%

The table 5.5 presents the percentage of correct answer in all items which shows
that the percentage of correct answer varies from item to item. So, this does not present
the clear picture of trends of rise and fall in the results.

In first IRT based method, student's ability (0) was estimated by using the
weighted likelihood estimation, which is presented in 5.6.
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Table 5.6 Comparison of students’ ability (q) between NASA 2015 and 2018 in

Mathematics
Test Year N Minimum | Maximum Mean Std. Error
NASA 2015 4526 -0.57 1.32 0.36 0.00575
NASA 2018 4847 -0.80 1.78 0.41 0.00657
Difference +0.04

The average ability of the students in NASA 2018 was raising from the average

ability in NASA 2015 by 0.04 (round figure).

According to the mean shift method, as difficulty declines, it indicates that the

ability is raised and vice versa. The table 5.7 presents the status of anchor item difficulty

to diagnose the mean shift in anchor items.

Table 5.7 Item wise difficulty of linking items

Item description | Average delta (NASA 2015) | Average delta (NASA 2018)
G5LQ2a -0.927 -0.936
G5LQ2b -0.836 -0.677
G5LQ2c -0.324 0.071
G5LQ2d -0.598 -0.240
G5LQ6a 0.901 -0.455
G5LQ6b 0.195 0.348
G5LQI12 0.855 1.283
G5LQI12(1) 0.440 -1.657
G5SLQI12(2) -0.533 -0.045
G5LQ12(3) 0.063 0.433
G5LQ14(1) 0.925 -0.767
G5LQ14(2) -0.685 0.039
Mean difficulty -0.044 -0.217
Mean Shift +0.173

Average delta (difficulty) of the NASA 2018 has decreased by 0.173. A very
slight decrease in average difficulty of the test items indicates that the ability of the
students has increased slightly in 2018 than their ability in 2015 in reading and writing
skills in Nepali language.

Allthe three methods have presented a consistent decrease in learning achievement
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from 2015 to 2018. This difference in student ability (+0.173) is significant (p<0.05).
However, the difference is very small (effect size = 0.0.005). This evidence reveals
that there is a very small increase in student ability in 2018 than in 2015 based on the
sample data.

5.5 Overall Trends in NASA Results of Mathematics and Nepali

Various factors were found influencing the learning outcomes of the students. The
factors include: learning time at home, parent's education level, learning environment
provided at home and the school, attitude towards the school, attitude towards the
teacher and the subject, socio-economic status of the family, discipline and school
environment, bullying, type of school, district and provinces. Among these, some
factors have maintained the trend while others have some fluctuations in the results.
Table 5.8 presents those trends over the cycles of assessment in grade 5 on the assessed
subjects.

Table 5.8 Trends in effective variables among three cycles of NASA in grade 5

Trends
2012 2015 2018
There is a wide gap in the achievement of v v v

Description of consistently recurring results

community and institutional schools.

Huge variation was also found in the achievement v v v
of the students from different districts (for
example in 2018, Kathmandu 71 and Udayapur
37).

Brahmin/Chhetri students performed better than v v v
the Dalit and Janajati students. Dalit 50 and
Brahmin 61

Students whose mothers have Bachelor degree v v v
and the students whose fathers have Master

degree performed better than the students who
have illiterate and just literate parents. (50 to 74).

Students whose parents have been involved in v v v
the professions like business, government job
and teaching performed better than those whose
parents have been involved in agriculture and
household work.
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Trends

Description of consistently recurring results

2012 | 2015 2018
Students with the more possessions and v 4 Math v\
accessories such as computer, television, and Nepaliv’
dictionary in their home performed better than
the others who have less possessions.
A huge gap exists between the achievement of | v v v

the students who spent more after-school time
in wage making activities and those who spent
more time in their study.

Students who studied Grade 5 in appropriate age v v v
(11 and 12 years) performed better than those
who studied in later or earlier age. (46 to 55 gap

in 2018)

Students taking support from extra tuition classes v v v
performed better than those without such support.

Students (3.8%) responded that they did not have v v v

textbook until the end of the academic session.
The performance gap between those with and
without textbook was 44 to 54.

Overall, SES had a significant impact on learning. v v Mathv
Nepaliv’

The students who speak Nepali language at v v Math v\

home performed better in Nepali subject than in Nepaliv’

Mathematics.

Boys and girls' performance in grade 5 was close v v v

to equal.

Gap in the achievement of boys and girls in Terai v v Mathv’

region is comparatively higher. Nepaliv'\

Note: v represents high gap and same trend, v\ represents reduced gap.

The above consistent recurring results not only proves the reliability of the NASA
study, but also indicates that interventions of educational system were not effective in
improving the quality of learning in the school level, urges to review the plan and

policies from the quality concerns.
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Chapter 6
PREDICATOR OF LEARNING ACHIEVEMENT

6.1 Regression analysis

Regression analysis enables to predict ‘the specific value of one variable when
we know or assume values of the other variable(s). It is a way of modelling the
relationship between variables (Cohen and Holliday 1996). To calculate the effects
of two or more independent variables on a dependent variable. Multiple regression
enables us to predict and weight the relationship between two or more explanatory or
independent variables and an explained or dependent variable. The Beta weighting
(B) gives us an indication of how many standard deviation units will be changed
in the dependent variable for each standard deviation unit of change in each of the
independent variables. (Cohen and Holliday 1996).

In this analysis, student latent ability (WLE/B) in the form of MSS-WLE
variable that reflects the student ability was taken as dependent variable and remaining
independent variables about 100 variables were taken into account. By using SPSS
23, at the first stage, 'Enter' method was used to detect the removable variables. After
this diagnosis, 'Remove' method was used to find the effective predicators. All the
variables were changed into positive scale and then converted into z-score so that
all the predicators are measured into same scale. After data preparation, regression
analysis was run to build a model.

6.2 Regression Analysis in Mathematics

The model summary and regression coefficients for Mathematics are presented
in the table 6.1

Table 6.1 Model summary regression in Mathematics
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 492a 0.242 0.242 45.92837
2 .000b 0 0 52.74911
Predicators: Constant and all variables included in the model

b Predictor: (constant)
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Table 6.2 Regression coefficients — unstandardized and standardized in

Mathematics
Stan.
. . Unstan. Coeff. .
SN | Predicators (converted into z-score) Coeft. t Sig.
B SE Beta
1 [(Constant) 479 0.142 3378.410.000
2 | Gender (1 = boys, 2 = girls) -3.42  [0.133  |-0.065 |[-25.79 |0.000
3 |Student age (9years to 16 or above) 0.59 0.140 [0.011 [4.23 [0.000
4 |Home language (1 = Nepali, 2 = other) 1.42 0.148 [0.025 [9.58 [0.000
5 | Geographical identity (1 = Madhesi, 2 =|-3.25 0.146 |-0.058 |-22.27 |0.000
hilly, 3 = Himali)
6 |Time spent in home: watch TV, internet, | 1.54 0.148 10.027 |10.42 |0.000
mobile, computer
7 | Time spent in home: play and talk with|1.66 0.142 |0.030 |11.72 |0.000
friends
8 |Time spent in home: Household chores -0.60 [0.145 |-0.011 [-4.13 |0.000
9 |Time spent in home: Study and do|6.50 0.156 [0.110 |41.82 {0.000
homework
10 | Time spent in home: Work for wages -3.75 0.160  [-0.063 [-23.49 [0.000
11 | Time spent in home: Read other books 1.58 0.144 ]0.028 |11.00 [0.000
12 | After school support for study in home 0.47 0.136  |0.009 |3.48 0.001
13 [ Do you have the text book of Mathematics? | 2.35 0.149 ]0.040 |15.79 |0.000
14 | Home to school distance -2.40 0.134 [-0.045 [-17.91 [0.000
15 | Does your teacher give homework? 0.71 0.152  [0.013 [4.64 [0.000
16 | Does teacher give feedback? 0.85 0.148 |0.015 |5.77 0.000
17 | Your aim (1 = teacher, 2 = govt service, 3|3.26 0.134 |0.066 |24.26 [0.000
= private job, 4 business, 5 foreign job, 6
farmer 7 other)
18 | Perceived utility of Math: learning Math is | 0.89 0.156 |0.015 |5.71 0.000
useful for my household calculations.
19 [Perceived utility of Math: Learning Math | 0.46 0.148 ]0.008 |3.10 (0.002
helps in larning other subjects
20 | Perceived utility of Math: I like to practice|2.09 0.161 [0.036 [12.94 [0.000
Math
21 |Perceived utility of Math:I have to do|0.07 0.155 ]0.001 0.47 |0.641
better in Math for job and work
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Unstan. Coeff.

Stan.

SN | Predicators (converted into z-score) Coeft. t Sig.
B SE Beta

22 | Attitude towards Math: Mostly, I do good|1.07 0.156 [0.019 [6.87 [0.000
in Math

23 | Attitude towards Math: I like to learn Math | 0.31 0.174 [0.006 [1.81 [0.070
more

24 | Attitude towards Math: 1 enjoy learning|0.10 0.168 [0.002 [0.61 [0.544
Math

25 | Attitude towards Math: I can learn Math|2.39 0.156 [0.044 [15.35 [0.000
quickly

26 | Attitude towards Math: I feel Math difficult|-1.97 0.134 [-0.037 |[-14.68 [0.000

27 | Classroom activities: We do exercise given | 6.40 0.159 [0.106 [40.24 [0.000
in the text book

28 | Classroom activities: We practice math|-0.006 |0.145 |0.000 |-0.04 ]0.968
mutually with friends

29 | Classroom activities: We try to solve|1.08 0.140 [0.020 |7.73 [0.000
mathematical problem ourselves

30 | Classroom activities: We use geometric|1.03 0.141 |-0.019 |-7.27 |0.000
box materials to learn Math

31 | Classroom activities: We start to do our|-6.09 0.140 [-0.115 |[-43.56 [0.000
homework in the class

32 | Classroom activities: We ask questions to|-0.46 0.149 |-0.008 |-3.11 |0.002
the teacher when we don't know

33 [Mother education ( 1 = illiterate, .. 7 =|1.29 0.172  10.025 |7.50 [0.000
Masters or above)

34 | Mother occupation (1 = agriculture &|0.41 0.135 [0.008 |(3.01 0.003
home, 2 = household, 3 = other's house, 4
= labour, 5 = foreign job, 6 = teacher, 7 =
business, 9 = govt job, 9 = other)

35 | Father education ( 1 = illiterate, .. 7 =|2.46 0.179 (0.047 |13.73 |0.000
Masters or above)

36 |Father occupation (1 = agriculture &|2.86 0.150 ]0.055 |19.03 (0.000
home, 2 = household, 3 = other's house, 4
= labour, 5 = foreign job, 6 = teacher, 7 =
business, 9 = govt job, 9 = other)
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Unstan. Coeff.

Stan.

SN | Predicators (converted into z-score) Coeft. t Sig.
B SE Beta

37 |Family size ( 1 to 13 or above) -0.51 0.138 |-0.009 |-3.72 |0.000

38 |Home possessions: study table (0 = no, 1|0.10 0.139 10.002 |0.71 0.478
= yes)

39 |Home possessions: separate room for|-1.17 0.130 [-0.023 |-8.94 |0.000
study (0 =no, 1 = yes)

40 |Home possessions: peace place for study|0.95 0.136 [0.018 [6.96 [0.000
(0=no, 1 =yes)

41 |Home possessions: computer for school|-2.63 0.146 |-0.054 |-18.01 |0.000
work (0 =no, 1 = yes)

42 |Home possessions: children story, poem,|1.73 0.154 [0.034 |11.20 {0.000
picture books (0 =no, 1 = yes)

43 |Home possessions: picture books (0 = no, |-0.22 0.145 |-0.004 |-1.49 |0.135
1 =yes)

44 | Home possessions: internet facility (0 =(0.81 0.136 [0.017 [5.96 {0.000
no, 1 =yes)

45 |Home accessories: TV (0 =no, 1 =yes) |3.82 0.156 [0.072 |24.40 |0.000

46 |Home accessories: computer (0 = no, 1 =(2.28 0.174 |0.044 |13.09 |0.000
yes)

47 |Home accessories: motercycle (0 = no, 1(1.21 0.155 [0.023 |7.81 {0.000
= yes)

48 |Home accessories: car (0 =no, 1 =yes) [-3.35 0.176  |-0.060 |-18.98 |0.000

49 |Home accessories: permanent house (0 =|1.54 0.143  [0.029 [10.77 [0.000
no, 1 =yes)

50 | What do you do in leisure period? ( 1 ={-0.92 0.133  [-0.017 [-6.90 [0.000
classwork/homework, 2 = group work, 3
= play)

51 [How often do extra-curricular activities are | -1.14 -0.137 |-0.022 |8.29 |0.000
happen? ( 1 = regularly, 2 = occosinally, 3
= never)

52 |[How often do you participate in|-1.98 0.142  [-0.037 |-13.90 {0.000
expra-curricular activities? ( 1 = regularly,
2 = occosinally, 3 = never)

53 |teacher: Teachers treat lovely while|1.06 0.166 [0.018 [6.39 [0.000

teaching
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Stan.
Unstan. Coeff.

SN | Predicators (converted into z-score) Coeft. t Sig.
B SE Beta

54 |teacher: Teachers do not scold us 1.59 0.153  [0.029 [10.43 [0.000

55 |teacher: Teachers don't use corporal|0.50 0.143  [0.009 |[3.47 [0.001
punishment

56 | Teachers care us equally 1.11 0.180 [-0.019 |-6.19 |0.000

57 | Teachers answer while asking confused|-1.13 0.178 [-0.019 |[-6.34 [0.000
questions

58 | Teachers give homework -1.03 0.183 [-0.018 [-5.62 [0.000

59 |Teachers provide feedback by checkign|0.34 0.179 [0.006 [1.88 [0.060
homework

60 | Teachers teach full time in the class. 0.63 0.160 [0.012 [3.94 [0.000

61 |1 like to come and stay in school 1.17 0.186 |0.018 |6.27 |0.000

62 |Students in my school try to do their best |-0.76  [0.160 |-0.014 |-4.76 |0.000
63 | There is facility to play, drinking water|-0.07 0.175 [-0.001 [-0.42 [0.675

and toilet

64 |1 participate in child club and children|-1.85 |0.142 [-0.035 |-13.03 |0.000
programs

65 | Bullying: my belongings | 0.68 0.161 [0.011 [4.20 [0.000

(copy/pen/book/water pot) was stolen.
66 |Bullying: I was hit or hurt by other|-2.63 0.155 ]-0.046 |-16.97 (0.000
student(s)
67 |Bullying: fellow students kept outside|-3.95 0.169 [-0.064 |(-23.32 (0.000
without involving me in activities
68 [Bullying: 1 was made fun of or called|0.69 0.162 ]0.012 |4.23 (0.000
names
69 [Bullying: fellow students kept outside|0.21 0.181 [0.003 [1.18 [0.240
without involving me in activities
70 |Bullying: I was made to do things [ didn't|-1.97 |0.148 [-0.037 |-13.27 |0.000
want to do by other students.

Note: unstan Coeff. = Unstandardized coefficients, SE = Standard Error, Stan.
Coeff = Standardized coefficients

The table 6.2 reveals many predicators (positive and negative) of learning
achievement in Mathematics.
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6.3 Regression Analysis in Nepali Subject

Like in chapter 6.2 Nepali background variables were converted into z-score
before running regression analysis. The model summary of the regression in Nepali

subject is given in table 6.3.

Table 6.3 Regression analysis model summary in Nepali subject.

Model Summary
Model | R R Square | Adjusted R Square | Std. Error of the Estimate
1 409a .168 157 46.69798

Predicators: constant and independent variables.

Exactly in similar manner as in Mathematics, the predicators and regression
coefficients of Nepali achievement are presented in table 6.4

Table 6.4 Regression coefficients - unstandardized and standardized in

Mathematics
. Unstan Coeff. Stan.
SN Predicators (z-score) B SE Beta Coeff. t
1 [(Constant) 500.4410.72 696.76 10.000
2 |bq3: Students' gender 1.79 10.83 0.03 [2.16 {0.031
3 | bg4: Students' age 0.71 [0.72 10.01 {0.99 0.320
4 |bq5: Language spoken at home -1.76 10.73 [-0.03 [-2.41 [0.016
5 |bq6: Ethnicity 0.06 0.65 10.00 |0.10 [0.924
6 |bqg7a: Time spent on TV, Internet, Mobile,|-5.69 [0.81 |[-0.10 |[-7.03 |0.000
Computer
7 | bq7b: Time spent on playing and chatting with [-4.75 10.90 [-0.08 |-5.29 |0.000
friends

8 |bg7c: Time spent on household chores -1.48 1091 [-0.03 |[-1.63 [0.104
9 |bq7d: Time spenton studying/doinghomework |0.44 |0.82 [(0.01 [0.53 |0.593
10 | bg8: Support for study beyond school time 0.52 [0.75 10.01 [0.70 0.482
11 |bq9: Availability of Nepali textbook 1.58 |1.00 0.02 [1.57 0.116
12 [bq10: Time to reach school -2.29 10.89 |-0.04 |-2.57 [0.010
13 [bqll: Homework provided by Nepali teacher (0.42 [1.02 [0.01 |0.41 |0.681
14 | bql12: Feedback provided in homework 2.01 1.06 {0.03 [1.90 [0.057
15 | bql3: Student's' future aim 1.90 ]0.76 [0.03 [2.50 [0.012
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SN Predicators (z-score) Unstan Cocfl. Beta Stan. t
B SE Coefl.

16 |bql4a Utility: Learn Nepali help me to read|2.24 |0.98 [0.03 |2.28 |0.023
& write

17 |bql4b_Utility: I should do well in Nepali for|-2.81 [1.19 [-0.04 |-2.35 |0.019
other subject learning

18 [bql4c Utility: I like story and poem in Nepali|3.52 [1.27 [0.05 |2.77 |0.006

19 |bql4d Utility: I need to be competent in|1.51 .21 |0.02 |1.25 (0.212
Nepali to get a good job

20 |bql5a: Attitude towards Nepali Learning:|-0.59 |[1.05 |-0.01 |-0.57 |0.572
Often performed good in Nepali

21 |bql5b: Attitude towards Nepali Learning:|-1.30 |1.19 [-0.02 [-1.09 [0.278
Want to learn Nepali more at school

22 |bql5c: Attitude towards Nepali Learning: 1/0.62 [1.12 [0.01 ]0.56 |0.577
Enjoy learning Nepali

23 |bql5d: Attitude towards Nepali Learning: 1{2.22 [1.01 |0.03 |2.21 |0.027
Can learn Nepali quickly

24 |bql5e: Attitude towards Nepali Learning:{3.42 [0.78 |0.06 |4.39 |0.000
Nepali is difficult for me

25 |bql6a: Classroom activities In Nepali: Do|0.64 |[1.13 [0.01 |0.56 |0.573
exercise as given lesson

26 |bql6b: Classroom activities In Nepali:|[-1.86 [1.15 |-0.03 |-1.63 |0.104
Read/write in small group of friends

27 |bqléc: Classroom activities In Nepali: Make|0.69 [1.15 [0.01 ]0.60 |0.547
sentence Our self

28 |bql6d: Classroom activities In Nepali: Read|-1.02 [1.07 [-0.02 |-0.95 |0.341
the lesson with aloud

29 |bql6e: Classroom activities In Nepali: Start|-2.00 [0.97 [-0.03 |-2.06 |0.039
homework at the classroom

30 [bqlé6f: Classroom activities In Nepali: Ask the|5.55 [1.03 [0.08 |5.38 |0.000
teacher for difficult task

31 | bql7: Mother's education 279 10.86 [0.05 |[3.24 [0.001

32 | bql8: Mother's occupation .18 10.79 10.02 |1.48 [0.138

33 | Zscore: bq19: Father's education 146 [0.89 |0.03 |1.64 |0.101

34 | Zscore: bq20: Father's occupation 415 10.78 [0.08 |[5.33 {0.000

35 | bg21: Number of family member -0.93 [0.64 |-0.02 |-1.45 |0.146

36 | bg22a: Home possession: Table for reading |0.76 |0.70 |0.02 |1.09 |0.276
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SN Predicators (z-score) Unstan Coeff Beta Stan. t
B SE Coeft.

37 | bg22b: Home possession: Separate room -0.01 |0.66 |0.00 [-0.01 |0.993

38 | bg22c: Home possession: Peace place toread | 1.21  [0.69 [0.02 |1.75 |0.080

39 | bg22d: Home possession: Computer -1.20 {0.72 |-0.03 |-1.66 |0.096

40 | bg22e: Home possession: Children story,|0.69 |0.76 |0.01 [0.91 [0.362
magazine and poems

41 | bq22f: Home possession: Pictorial book 0.03 |0.76 10.00 |0.03 [0.974

42 | bq22g: Home possession: Other reference|2.48 |0.74 |0.05 |3.34 [0.001
book

43 | bg22h: Home possession: Internet facility 2,55 |0.75 10.05 |[3.41 |0.001

44 | bg23a: Home accessories: Television 1.87 1090 |0.04 |[2.07 |0.039

45 | bg23b: Home accessories: Computer -1.65 |[1.04 |[-0.03 |-1.58 |0.115

46 | bq23c: Home accessories: Motorcycle -0.10 {094 |0.00 |-0.10 |0.918

47 | bq23d: Home accessories: Car -3.09 {097 |-0.06 |-3.20 |0.001

48 | bq23e: Home accessories: Permanent house | 1.68 |0.85 |0.03 |1.99 |0.047

49 | bg24: Activities in leisure time at school -1.38 |1.01 |-0.02 |-1.36 |0.174

50 | bg25: Frequency of extra activities at school |-0.71 |1.07 |-0.01 |-0.66 |0.507

51 | bq26: Frequency of participation in extra|-1.10 [1.06 |[-0.02 |-1.04 |0.297
activities

52 | bg27a. teacher: Teachers treat lovely while|0.25 [0.86 |[0.00 |0.29 |0.771
teaching

53 | bg27d. teacher: Teachers care us equally 211 |0.86 [0.04 |[246 [0.014

54 | bqg27e. teacher: Teachers answer while asking | 2.06 [0.92 [0.04 |2.25 |0.025
confused questions

55 | bq27f. teacher: Teachers give homework 1.27 10.89 [0.02 [1.43 [0.153

56 | bq27g. teacher: Teachers provide feedback by [ 0.84 [0.89 |0.02 |0.95 |0.345
checking homework

57 | bg28c. School: There is facility to play,|1.97 |0.80 [0.03 |2.48 |0.013
drinking water and toilet

58 | bg29a. bullying: my belongings (copy, pen, [ -0.46 [0.76 |-0.01 |-0.60 |0.548
book, water pot. etc) was stolen.

59 | bg29b.Incidents: 1 was hit or hurt by other |-1.22 [0.80 |-0.02 |-1.52 |0.128
student(s)

60 | bg29c. Incidents: fellow students kept outside | -3.01 | 0.85 |-0.05 |-3.56 |0.000

without involving me in activities
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SN Predicators (z-score) Unstan Coeff. Beta Stan. t
B SE Coeft.
61 | bg29d. Incidents: I was made fun of or called | -0.56 [0.85 |-0.01 |-0.65 |0.515
names
62 | bg29e. Incidents: fellow students kept outside | -1.86 |0.87 |[-0.03 |-2.14 |0.032
without involving me in activities
63 | bq29f. Incidents: I was made to do things 1{0.75 [0.86 |[0.01 |0.88 |0.379

didn't want to do by other students

64 | bq29g: Other -0.66 |0.77 |-0.01 |-0.85 [0.396
31 | bql7: Mother's education 279 10.86 [0.05 |[3.24 [0.001
32 | bql8: Mother's occupation 1.18 10.79 10.02 |1.48 [0.138
33 | bql9: Father's education 146 [0.89 |0.03 |[1.64 |0.101
34 | bq20: Father's occupation 415 |[0.78 10.08 |5.33 |[0.000
35 | bg21: Number of family member -0.93 [0.64 |-0.02 |-1.45 |0.146

a Dependent Variable: MSSPV 1
Table 6.4 presents both negative and positive predicators of Nepali subject.

Negative sign indicate the negative association of the predicator with the achievement
and vice versa.
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Chapter 7
FINDINGS, CONCLUSION AND RECOMMENDATIONS

7.1 Introduction

Globally, National Assessment of Student Achievement (NASA) has been well
accepted as a means of measuring quality of education through students' achievement
(TIMSS & PIRLS, 2008). National assessment provides both quantitative and
descriptive form of information on student achievement which is considered as an
output of the teaching learning process and its quality (World Bank, 1996). National
assessment thus provides basic information for policy makers, politicians, and the
broader educational community (ERO, 2013). Further, "it provides data for a type
of national education audit carried out to inform policy makers about the key aspects
of the system" (Greaney & Kellaghan, 2008b, p. 7, ERO, 2013). It is argued that the
achievement of the students in a curriculum area be aggregated to provide an estimate
of the achievement level in the education system as a whole at a particular age or
grade level (Greaney & Kellaghan, 2008b; NASA, 2013). NASA is also a popular
means of determining the achievement of curriculum and finding the gaps between
written curriculum and taught curriculum. So, it is useful for making policy decisions
especially when decisions are to be made in relation to the optimum utilisation of
resources (EDSC, 2008). It provides evidence for policy makers on availability
of textbooks, class size, and number of years of teacher training. Therefore, every
country has accepted that it is "systematic, regular measure of learning achievement
in a country that is designed to assist policy making" (Lockheed et al. cited in EDSC,
2008, pp. 19, NASA 2013).

In Nepal, the national assessment practice is found to have started from the last
years of the decade of 1980s. However, the Ministry of Education formally started
National Assessment since 1995 and continued it up to 2010 in a small scale. Large
scale NASA was administrated under the Ministry of Education since 2011 AD.
Four NASA cycles were completed during the School Sector Reform Plan and two
under the School Sector Development Plan including NASA 2018. In both the plans,
NASA is considered as a tool to measure quality of education and making educational
institutions accountable to achieving the educational goals.

NASA studies are conducted for both backward and forward-looking purposes.
The backward-looking purpose is concerned mainly with building a database to
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analyse both the strengths and weaknesses of educational policies and practices that
affect students’ learning achievement (ERO, 2018).

A complete NASA cycle goes over a period of 3 years. In the first year, all items
development, pre-testing of the items and item analysis are completed. In the second
year, final test is administered and finally, the activities including report writing,
dissemination of the report and policy informing are done during the third year of
NASA cycle.

The ERO follows globally accepted practices of conducting national
assessments. Although the context of each country is different, there are some common
practices to national assessments in most of the countries (ERO, 2018). Building on
the comprehensive review of national assessments from various countries, ERO has
adopted the following procedures:

* The Ministry of Education, Science and Technology (MOEST) selects an
implementing agency either from within the MOEST system or an independent
external consulting organization. In case of Nepal, Education Review Office (ERO)
within the MOEST system is solely responsible for the national assessment.

 The MOEST or implementing agency develops policies and frameworks for
assessment in consultation with (and with participation of) key stakeholders such
as subject experts, teachers and policy makers.

* The MOEST identifies the Grade level and determines the area (e.g., literacy or
numeracy) to be assessed.

* The implementing agency (ERO in Nepal) defines and describes the areas of
achievement testing in terms of both content and cognitive skills and develops test
items along with supporting questionnaires and manuals for test administration.

ERO

* Pilots the test items with the support of external experts and reviews their
validity, appropriateness and sensitivity in terms of gender, ethnicity and
culture.

* Ensures that the assessment instruments are reliable and valid.

» Selects the samples schools, arranges for printing the test papers and other
relevant materials; and communicates with the schools and teachers for test
administration.

* Orients the test administrators (focal persons, head teachers and teachers), and
then administers the test and survey questionnaires in the selected schools.
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*  Collects test scores and other necessary information, cleans the data as needed
and analyses them.

*  Prepares draft report/s which is/are reviewed by relevant subject committees
and external experts.

* Prepares and disseminates final report/s through various means such as
publication and the mass media.

* Finally, the MOEST, implementing agency and relevant stakeholders study the
report/s of national assessment and identify major areas for policy reforms (ERO,
2017, 2018).

7.2 Objectives of NASA 2018

The purpose of this assessment is to provide feedback to the Ministry of Education,
Science and Technology to improve the quality of school education. This assessment
does not report individual students’ performance, nor does it compare the proficiencies
of each individual student and school. Rather, it provides the national and provincial
level results as well as the differences in the achievement scores in relation to various
influencing factors such as socioeconomic status, home language, and identity with
geographical region. More specifically, NASA 2018 has the following objectives:

a. To identify the current level of Grade 5 students’ achievement in Mathematics and
Nepali

b. To identify variations in student achievement by gender, province, identity with
geography, types of school, ethnicity, home language, socio-economic status

c. To explore the factors that influence student achievement

d. To identify trend in student learning and produce the baseline data for the future
for comparison

e. To strengthen the capacity of the education system in conducting national
assessment

f. To provide the Ministry of Education, Science and Technology with
recommendations for policy making to improve quality and ensure equity,
particularly in school education.

7.3 Distinct Features of NASA 2018

The ERO has used Item Response Theory to assess the latent ability of students
using various contextual variables to explain those latent traits of the students. This
assessment has used advanced procedure to bring rigor to data analysis by generalizing
the results in national level and province levels through 7 explicit strata and various
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other implicit strata. Use of Replicate Module for estimating the population parameters
and Weighted Likelihood Estimation (WLE) for analysis of individual student level
and reporting are the examples of its advancement. Furthermore, the advancement
of procedures has also been noticed in sampling methods. A Probability Proportional
to Size (PPS) sampling procedure has been used in selecting the schools as Principal
Sample Unit (PSU), the school clusters. Reporting of student achievement at province
level and national level is done in a transformed scale with mean 500 and standard
deviation 50 by using the formula:

Average scale score = 500 + plausible value * 50
or, Average scale score = 500 + logit * 50

If readers want to extract the WLE of latent ability, they can use:
average score - 500
50

average latent ability (logit) of any group =

The distinct features of this report are:

1. A comparative analysis of NASA 2018 and 2015 by using IRT methods and
rigorous process is adopted.

2. Trends of results over all NASA cycles of grade 5 are presented.

Learning level descriptors are prepared through a rigorous analysis.

4. A gap in learning between written curriculum and taught curriculum in the form of
achieved curriculum is presented.

(98]

7.4 Findings

The major findings of National Assessment of Student Achievement study 2018
are as follows:

1. In Mathematics, 32 students out of 100 fall below basic level who have achieved
only 5% of the tested curriculum and only 28% curriculum is achieved by basic
level students. More than 70% students are under the 28% achievement of the
tested curriculum in Mathematics. This huge mass of the students represents
underperforming group. The proficient level students achieved 62% of the tested
curriculum and advance level students achieved 96% of the tested curriculum. The
data informs that only 29% of the students have adequate knowledge and skills in
Mathematics curriculum. The gap in achieved curriculum between below basic
level (5%) and advance level students (96%) is 91%. This indicates that inequality
in the classroom is remarkably high.
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Similarly, in Nepali, 20 out of 100 students achieved only 18% of the tested
curriculum and 40 out of 100 students achieved only 38% of the tested curriculum.
45 out of 100 students have adequate knowledge and skills of tested curriculum
as 30% students fall in proficient level and 15% students fall in advance level.
Altogether, 55% of the students, a big mass represents underperforming group. The
proficient level students achieved 60% of the tested curriculum and advance level
students achieved 88% of the tested curriculum. The gap in achieved curriculum
between below basic level (18%) and advance level students (88%) is 70%. This
indicates that inequality in the classroom is very high.

Students’ learning is found questionable. Twenty% students in Nepali and 32%
in Mathematics have achievements below the basic level. The level below basic
means the students are not able to answer even very easy questions satisfactorily.

Learning disparity is another critical finding of the study. There is huge gap
between the achievements of the students from different provinces. Students from
Province 1 and Karnali Province performed lower than the others in Mathematics
and Nepali subjects. In case of Province 2, the achievement in Nepali was lower
than the achievement in Mathematics.

Comparison of the results between boys and girls shows that boys’ performance
was higher than that of girls in Mathematics, but in Nepali, girls performed
slightly better than the boys. The gap is found consistent with the previous NASA
study. The gap between boys’ and girls’ performance is found to be the highest in
Province 2 than in other provinces.

Comparison of the student's performance by the type of schools shows that
the students from institutional schools performed better than the students from
community schools. The gap was found to be 30 scale score in Mathematics and
34 in Nepali.

Other studies (NASA 2011, 2013) have shown a strong correlation between the
SES and student achievement. However, the result of NASA 2018 has shown that
majority of Province 2 students in spite of their lower SES achieved the highest
in Mathematics among the students from all 7 provinces. This is an encouraging
finding that shows the possibility of students to perform better despite their low
socio-economic status.

About 4 % of the students did not receive the textbooks even towards the end of
the academic session. Students without textbooks performed lower than those with
the textbooks in the class.

A high number of (52%) students were bullied in the school by their peers and
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others. The performance of the bullied students was found to be lower than that
of those who were not bullied. The gap was 31 scale score in Nepali and 22 in
Mathematics.

The students receiving support in their study from home were found to have diverse
result. The students with extra tutorial support outside the school performed better
in Mathematics and Nepali than those who did not receive such support.

The students who were provided with regular homework and feedback on regular
basis from the teachers performed better than those who were not provided
homework and feedback. About 7% community school teachers never provided
homework and feedback to the students in Nepali subject.

Parental educational qualification is one of the determining factors to boost students'
performance. The mothers with Bachelor's degree and fathers with Master's degree
qualification had their children perform quite better in both the subjects than those
having lower educational qualification. The gap between an illiterate father and a
Master's degree holding father was 35 scale score in Mathematics.

Parental profession is also another significant influencing factor in students'
performance. Parents involved in business, teaching and government job had their
children perform better than those engaged in agriculture, household work and
any other profession. The gap among the parental groups was 38 scale score in
Mathematics and 37 in Nepali.

The students who studied grade 5 at appropriate age (11years) performed better
than the under or over age students. The gap was found 9 scale score in Mathematics
and 11 in Nepali. It indicates that repeating the grade does not help the students
perform better.

The students' time spent on study has direct relation with the improvement of their
performance. The students who spent about 1-2 hours of after-school time in a day
in the activities such as household chores, watching TV, and playing performed
higher while the students spending more than 2 hours of after-school time in a day
in the activities other than study, performed comparatively lower. The gap was
found 17 scale score in Nepali and 16 in Mathematics.

The achievement and gap related results of NASA 2018 are quite similar to
the results of NASA 2012 and 2015. The consistent recurring results not only
proves the reliability of the NASA study, but also indicates that interventions of
educational system were not effective in improving the quality of learning in the
school level, urges to review the plan and policies from the quality concerns.
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7.5 Conclusion

The prime objective of the national assessment is to inform the policy makers
for setting realistic agenda and ensuring implementation, monitoring and evaluation
of educational policies. The policies have focused on curriculum, pedagogy, teaching
learning practice and assessment. Using learning assessment result for betterment of
policies and their implementation is not a straightforward activity; it demands rigorous
discussion at various levels of policy making and implementation with evidence to
support it.

National Assessment of Student Achievement results are indicative of several
crucial issues that warrant concerted efforts to improve entire teaching learning practices
with a focus on the classroom delivery. Efforts need to be made by all stakeholders
and the entire government system from their respective areas to ensure the placement
of all students in minimal acceptance level (level 1). No one should be left behind the
learning level 1 so that further progression from their level can also be ensured.

There exists a wide gap in the learning achievement of the students from among
different province, level, district, school type, language (Nepali), and socio-economic
status. The students are lagging behind in learning many of basic mathematical concepts
and the similar situation is noted in Nepali. Differentiated instruction, individual
support and learning ensuring strategies are some of the measures that can be applied
in the classroom teaching learning practice.

The teachers are the key actors to improve the classroom teaching learning
practice. They are expected to be conversant with different strategies to facilitate
learning and teaching that should be meaningfully used to enhance students’ learning.
Similarly, teacher capacity development program/training (pre-service as well as
in-service) should have a balanced focus on the content as well as pedagogy. A total of
32 % of grade 5 students being below the basic level in Mathematics and 20% in Nepali
is quite revealing. Easy tasks like recognizing number, performing basic operations in
Mathematics and simple text comprehension as well as dictation in Nepali are such
simple areas of learning where the students have been lagging behind. This further
raises concerns toward the teaching learning being practised in our schools.

There are disparities in learning achievement between different provinces.
Province 1 and Karnali province students, for instance, have low performances than their
counterparts in other provinces. In the case of province 2, performance in Mathematics
was found better than in Nepali. This suggests that provincial government and local
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governments have to make contextually strategic policies to reduce learning disparity.
Monitoring learning on regular basis and providing adequate support to schools
(financial as well as physical) can ensure better performance. Provincial governments,
for instance, can develop their own contextual policies and programs for improving
learning status of the province.

Students’ learning is influenced by various factors and is contingent on a number
of elements. The collected information from the students in this study informs that
assigning homework and providing feedback, utilization of leisure in school, students'
engagement in group work, no bullying in the school, and providing more time for
study at home are the favourable factors to improve performance in both the subjects.
In particular, home language has a visible influence on Nepali and taking support
from extra tuition classes in Mathematics has been found to be meaningful. Parents'
occupation and education have influenced student's achievement differently in different
subjects. Parents in teaching and business profession have better learning students as
they can provide meaningful support and multiple opportunities for their children. In
such a case, the schools need to focus on students from low socio-economic status and
the disadvantaged groups in order to ensure their equitable access to quality education.

The study findings reveal that there are a number of issues to be addressed to
improve classroom learning. The urge is there for all the stakeholders to be aware
about required change in the existing classroom practices. Local governments can
set learning achievement targets and take appropriate actions to meet them. These
strategies are possible through planned policy change that aims at transforming the
schools into real learning organizations.

7.6 Recommendations

1. Huge mass of students is at the underperforming level: As the study indicates,
32 out of 100 students fall below basic level (Pre-basic) in Mathematics achieving
only 5% of the tested curriculum and the basic level (level 1, about 40%) students
have achieved only 28% of the tested curriculum. More than 70% students have
achieved only below 28% of the tested curriculum in Mathematics indicating a
huge mass of students underperforming in this subject. The proficient level (level
2, 24%) students achieved 62% of the tested curriculum and advance level (level
3, 4%) students achieved 96% of the tested curriculum. It seems that only 29%
of the students have adequate knowledge and skills in Mathematics curriculum.
The gap in the achievement of curriculum between below basic level (5%) and
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advance level students (96%) is 91% indicating remarkably high inequality in
the classroom. Similarly, in Nepali, 20% students who are at below basic level
(Pre-basic) achieved only 18% of the tested curriculum and 35% students achieved
only 38% of the tested curriculum in Nepali, who are at basic level (level 1). As
30% students fall in proficient level and 15% in advance level, altogether 45 of 100
students have adequate knowledge and skills of the tested curriculum in Nepali.
This shows that 55% of the students, a big mass of the students in Nepali, represent
the underperforming group. And 45 of 100 students have adequate knowledge and
skills of the tested curriculum as 30% students fall in proficient level and 15% in
advance level. Altogether, 55% of the students, a big mass of the students in Nepali,
represent the underperforming group. The proficient level students achieved 60%
of the tested curriculum and the advance level students achieved 88% of the tested
curriculum. The gap in the achievement of the curriculum between below basic
level (18%) and advance level students (88%) is 70% indicating high inequality in
the classroom.

Recommendation: As basic level is assumed to be a minimum competency level,
a campaign of "no child should be left behind basic level" should be initiated
effectively to develop minimum competency level in the students. Teachers should
provide the students with many opportunities to learn in many ways and through
various means. Existing mis-match between the written curriculum and achieved
curriculum urges the need to review the national curriculum, teaching methods,
teacher motivation system, learning environment and the evaluation system.

Huge gap between the provinces and districts has been noticed. Such gap
increases disparity in learning achievement among the groups of students.

Recommendation: All the community schools should provide equal opportunity
to the students for learning. A minimum standard for physical infrastructure,
learning opportunities, resources, incentives and retention of good teachers under
teacher management should be set to bring uniformity in the achievement level
of the students. Retention of good teachers has relation with increased learning
achievement of students. Learning difficulties of students in all schools should be
identified and then addressed by remedial teaching. Regular follow up support and
monitoring mechanism should be strengthened to enhance learning.

Students can perform better irrespective of their SES and home language:
The Socio-Economic Status of student’s family has low effect in Mathematics
and medium effect in Nepali Language. Many students have performed better
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despite their unfavourable low socio-economic status; this indicates that the
socio-economic background of the students does not exclusively determine the
learning achievement. Province 2 has majority of students with low SES, but they
have achieved the higher position in Mathematics compared to other provinces.
And similar is the situation with Nepali language as well.

Recommendation: As students can perform better irrespective of their SES and
home language, focus on the study and practice on the part of student is a principal
measure to boost their learning achievement. In all community schools, minimum
learning materials, library facility and students' clubs, numeracy promotion
program and reading programs should be made available to promote students’
performance.

There is a minimum gap in learning achievement between boys and girls.

Recommendation: Reduced and minimum gap between boys and girls should
be maintained with more focus on providing girls with equal opportunity. The
existing gap can best be addressed through affirmative action such as scholarship,
girls friendly environment, and receptive teacher behaviour.

Wide gap between the type of schools has been noticed: There is a wide gap in
learning achievement between community and institutional schools. The students
from institutional schools have out-performed the community schools with a gap
of 30 scale score in Mathematics and 34 in Nepali.

Recommendation: Upgrading of community schools to increase their academic
performance should be initiated as a regular targeted intervention by the
government. Co-curricular activities should include Mathematics or number
games, reading and writing, literature, contemporary issues and challenges as part
of the curriculum for all community schools. Remedial teaching and individualized
instruction should also be implemented for the targeted students.

Bullying is affecting learning in the schools: A high number (53%) of the
students were bullied in the school by their peers and others. The performance of
the bullied students was found lower than that of those who were not bullied. The
gap is 31 scale score in Nepali and 22 in Mathematics.

Recommendation: Local governments together with the schools should regularly
monitor the school to maintain peace, discipline and regulations as well as cohesive
environment among the students. "No bullying" movement should be initiated by
the school in consultation with and involvement of the local community. Active
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focal person in the school, psycho-social counselling service and child club activity
against bullying are the other activities that the school can provide to minimize
bullying in the schools.

Feedback to the students in homework has positive relationship with learning
achievement: The students who were provided with regular homework and
feedback from the teacher performed better than those who were not provided
homework and feedback in both subjects. About 7% community school teachers
never provided homework and feedback to the students in Nepali subject.

Recommendation: Teacher's performance evaluation should be strongly linked
with students’ performance. Providing homework and feedback in certain subjects
(perceived to be difficult) in the form of scaffolding in the schools, continuous
assessment service, criterion-based assessment for teaching-learning, formative
evaluation system and regular communication with parents about their children’s
performance, some instructional activities directly influence students’ learning
achievement.

Students atright age performed better: Students studying in grade 5 atappropriate
age (11 years) performed better than the under or over age students. The gap was
found 9 scale score in Mathematics and 11 in Nepali. Similar trend was noticed in
the previous study as well. This further means that age wise grade or grade wise
age or age appropriate enrollment ensures higher learning achievement.

Recommendation: Net enrollment practice at the basic level education should be
maintained and increased by admitting appropriate age students in the appropriate
grades in schools. Age appropriate level of students can learn smoothly with their
peers of equal age.

After-school activities determine student learning achievement: Students'
involvement in study during their after-school time has a relation with their
performance. The students' who spent about one to two hours' after-school time in
the activities like household chores, watching TV, and playing performed better.
On the other hand, the students who spent more than two hours of their after-school
time in those activities other than study performed relatively lower. The gap was
found 17 scale score in Nepali and 16 in Mathematics.

Recommendation: All schools should make their parents aware of the influence
of children’s involvement in study with their performance. Besides being involved
in entertainment and household chores, the students should be encouraged to
study not only the textbooks based on the curriculum but also the literature books,
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reference books and other extra-curricular materials as well.

Many students do not have a sense of Mathematics: In Mathematics, students
below minimum learning level have quite limited knowledge and skills in
Mathematics. Around 50% of them do not have any sense of reading and writing
numbers and number operation. With this limited knowledge and skills, they
cannot calculate and solve Mathematical problems. Some of them are able to
choose correct answers when options are given in the MCQ items. Mostly, they
are unable to perform any Mathematical subjective calculations independently.

Recommendation: Students experiencing difficulty with learning the numbers
and Mathematical calculation should be provided with learning opportunity to
developing minimum Mathematical skills and competencies. The teachers should
be made accountable to their students' performance. An action needs to be taken
if the teachers fail to develop their students’ minimum level of competencies. Not
only the teachers’ performance but also the performance of the Principals of such
schools with below minimum learning level of students should be linked up with
their career path. The schools with such lower achievement level should be made
responsible to develop short term and long-term learning improvement strategies
and actions. To monitor the progress of the implementation of the planned
strategies, regular standardized tests should be administered and local level
monitoring and supervision mechanism should be ensured. Besides, the primary
level teachers should be equipped with national level short-term practical, school

based professional training to advance their content knowledge and pedagogical
skills.

More than half of the students are struggling with the simple Mathematical
calculations: Basic level (level 1) students have superficial knowledge and skills in
most of the Mathematical contents. However, they are struggling with calculations.
They are able to identify the ordered pair of a point, square pattern in dots, the sum
of decimal numbers, the place of a digit in numbers, the relation of kilogram and
gram and the numbers, mixed fraction and type of angles. But they also have a
limited knowledge of formula for volume and area, they cannot estimate the angle
shown in figure and cannot identify the relation between decimal and fraction.
They can read the table and bar graphs to take simple information but cannot draw
conclusion by comparing the data. They can solve very simple problems of unitary
methods, subtract small same denominator fractions, round numbers in the nearest
tenth of a decimal number. They can also recognize limited square numbers and
express Mathematical sentence in Mathematical language to calculate. They can
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also subtract a univariate one-degree Algebraic term from another, find the value
of x in one variable equation and subjective, can simplify Algebraic expression
(univariate) in Algebra. However, they cannot perform grade level Mathematical
calculations independently.

Recommendation: The knowledge of basic level contents is essential to be able
to grasp the Mathematical content. Therefore, the teachers should focus on the
development of basic level contents among all students. In addition to these skills,
the students should be prepared to solve simple grade appropriate Mathematical
calculations independently. To improve learning achievement, an emphasis should
be laid on the underperforming students instantly through the application of
problem-solving method.

In Nepali language, the students below level 1 can read only a few words or
sentences but they cannot write the sentences independently.

Recommendation: Such underperforming (below level 1) students should be
involved more on the activities such as reading and writing words and sentences
and describing familiar events independently. Language teaching should focus
on meaningful reading and comprehension exercises rather than on reciting the
paragraphs in the textbook and rote learning the answers.

Decreasing trend of students' performance in Mathematics:

Recommendation: A diagnostic study about the challenges in teaching and
learning culture should be carried out. The factors responsible for reduced learning
achievement should be identified and disseminated. The involvement of parents
and community members should be ensured in making the schools accountable for
their student's low performance level.

The achievement and gap related results of NASA 2018 are quite similar to
the results of NASA 2012 and 2015 : The consistent recurring results not only
proves the reliability of the NASA study, but also indicates that interventions were
not sufficient in improving the quality of learning in the school level.

Recommendation: MOEST should review the existing plan and policies from the
quality concerns.

Overall Recommendation: As a final step of National Assessment, MOEST
should initiate Post-NASA policy review and intervention plan at the national
level, sub-national level, and implementing agency level of the education system.
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Appendix

Mathematics subject Outputs

1. Mathematics Item Analysis parameters from Joint run (Set 1, 2, and 3 combined)
ConQuest: Generalised Item Response Modelling Software Mon Apr 22 14:12 2019
GENERALISED ITEM ANALYSIS

Group All Students

Item- | Item-

Item N Facili Rest Total Wehtd Avg

ty Cor Cor MNSQ | Delta

item:1 (M1SRQI) 4484 | 68.69 | 0.31 0.36 1.03 -1.16
item:2 (M1SRQ2) 3990 | 58.55 0.32 0.37 1.05 -0.56
item:3 (M1SRQ3) 4335 | 6897 | 037 0.42 0.98 -1.16
item:4 (M1SRQ4) 8892 | 37.58 | 0.29 0.35 1.07 0.34
item:5 (M1SRQ5) 4502 | 48.67 | 0.34 0.39 1.04 -0.16
item:6 (M1SRQ6) 4502 | 4536 | 0.36 0.41 1.03 0.00
item:7 (M1SRQ7) 4516 | 80.14 | 0.33 0.37 0.97 -1.87
item:8 (M1SRQS) 4497 | 43.32 | 0.40 0.45 0.99 0.10
item:9 (M1SRQ9) 8631 | 46.50 | 0.37 0.43 0.99 -0.10
item:10 (M1SRQ10) 4480 | 39.40 | 044 0.49 0.95 0.29
item:11 (M1SRQ11) 4430 | 36.70 | 0.35 0.40 1.03 0.42
item:12 (M1SRQ12) 4493 | 4690 | 048 0.52 0.91 -0.08

item:13 (M1SRQ13) 4391 | 4937 | 0.42 0.46 0.96 -0.19
item:14 (M1SRQ14) 4455 | 54.73 | 0.42 0.47 0.97 -0.45
item:15 (M1SRQ15) 4532 | 62.69 | 0.42 0.47 0.95 -0.86
item:16 (M1SRQ16) 13211 | 39.30 | 0.35 0.40 1.01 0.26

item:17 (M1SRQ17) 4505 | 51.94 | 0.26 0.31 1.12 -0.33
item:18 (M1SRQ18) 8543 | 49.87 | 0.32 0.37 1.04 -0.20
item:19 (M1SRQ19) 8896 | 49.53 | 0.31 0.37 1.05 -0.20
item:20 (M1SRQ20) 4504 | 54.88 | 0.43 0.48 0.95 -0.46
item:21 (M1SRQ21) 8818 | 5594 | 0.41 0.46 0.96 -0.54

item:22 (M1SRQ22) 4219 | 45.86 | 0.34 0.39 1.04 0.02
item:23 (M1SRQ23) 4399 | 49.58 | 0.35 0.40 1.03 -0.21
item:24 (M1SRQ24) 12904 | 71.59 | 0.33 0.38 0.98 -1.34
item:25 (M1CRQ?25) 3930 | 49.62 | 0.46 0.50 0.93 -0.18
item:26 (M1CRQ26) 3876 | 32.20 | 0.40 0.45 0.98 0.71
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N Item- | Item- Wehtd Av
Item N Facility | Rest Total M§ SO Deltga
Cor Cor

item:27 (M1CRQ27) 3880 | 32.53 | 0.48 0.52 0.90 0.73
item:28 (M1CRQ28) 3652 | 45.21 0.35 0.39 1.03 0.11
item:29 (M1CRQ29) 3676 | 3532 | 0.55 0.61 1.04 0.42
item:30 (M1CRQ30) 3592 | 28.95 | 0.52 0.55 0.87 0.94
item:31 (M1CRQ31) 3845 | 55.97 | 0.50 0.54 0.89 -0.43
item:32 (M1CRQ32) 3278 | 16.15 | 0.42 0.47 1.07 1.34
item:33 (M1CRQ33) 6660 | 45.74 | 0.53 0.57 0.86 0.08
item:34 (M1CRQ34) 3268 | 47.83 | 0.55 0.59 0.86 0.03
item:35 (M1CRQ35) 10246 | 28.50 | 0.51 0.58 1.05 0.59
item:36 (M1CRQ36) 3132 | 51.50 | 0.46 0.50 0.94 -0.12
item:37 (M1CRQ37) 6753 | 29.19 | 0.48 0.55 1.02 0.76
item:38 (M1CRQ38) 3189 | 15.91 0.43 0.47 1.02 1.50
item:39 (M1CRQ39) 6233 | 38.60 | 0.45 0.49 0.93 0.41
item:40 (M1CRQ40) 3212 | 43.07 | 0.48 0.55 1.11 0.19
item:41 (M1CRQ41a) 7922 | 74.64 | 0.38 0.42 0.94 -1.47
item:42 (M1CRQ41b) 7827 | T77.51 0.34 0.38 0.96 -1.65
item:43 (M1CRQ42a) 3649 | 49.99 | 047 0.51 0.93 -0.15
item:44 (M1CRQ42b) 3425 | 11.53 | 0.18 0.21 1.07 2.22
item:45 (M1CRQ43) 2778 | 28.06 | 0.52 0.57 1.05 0.77
item:46 (M2SRQ1) 4224 | 40.27 | 0.33 0.38 1.02 0.24
item:47 (M2SRQ2) 4542 | 80.34 | 0.31 0.36 0.98 -1.87
item:50 (M2SRQ5) 4412 | 59.77 | 0.31 0.37 1.03 -0.70
item:51 (M2SRQ6) 4429 | 33.05 | 0.28 0.33 1.05 0.59
item:52 (M2SRQ7) 4415 | 5595 | 0.28 0.34 1.05 -0.52
item:53 (M2SRQ8) 8788 | 49.68 | 0.23 0.29 1.11 -0.26
item:54 (M2SRQ?9) 4573 | 79.55 | 0.29 0.33 0.99 -1.82
item:55 (M2SRQ10) 4481 | 37.45 | 0.35 0.41 1.00 0.35
item:56 (M2SRQ11) 4450 | 66.72 | 0.33 0.38 0.99 -1.06
item:57 (M2SRQ12) 4494 | 40.01 0.26 0.32 1.07 0.22
item:58 (M2SRQ13) 4408 | 41.81 0.47 0.52 0.90 0.13
item:59 (M2SRQ14) 4495 | 67.19 | 0.34 0.39 0.99 -1.09
item:60 (M2SRQ15) 4187 | 63.89 | 0.48 0.53 0.88 -0.88
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N Item- | Item- Wehtd Av
Item N Facility | Rest Total M1§I SO Deltga
Cor Cor

item:61 (M2SRQ16) 4436 | 5045 | 0.42 0.47 0.94 -0.27
item:62 (M2SRQ17) 4469 | 46.90 | 047 0.51 0.90 -0.11
item:63 (M2SRQ18) 4454 | 19.62 | 0.23 0.27 1.05 1.39
item:64 (M2SRQ19) 8838 | 35.44 | 0.31 0.37 1.03 0.43
item:65 (M2CRQ20) 8861 | 49.99 | 0.37 0.42 0.98 -0.27
item:66 (M2SRQ23) 4387 | 48.30 | 0.32 0.38 1.03 -0.16
item:67 (M2SRQ25) 4438 | 36.50 | 0.45 0.50 0.91 0.40
item:68 (M2SRQ?26) 4377 | 4222 | 0.15 0.21 1.18 0.13
item:69 (M2CRQ28) 8073 | 38.85 | 0.40 0.48 1.15 0.20
item:70 (M2CRQ29) 5360 | 30.86 | 0.42 0.46 0.94 0.83
item:71 (M2CRQ30) 3941 | 59.69 | 0.31 0.41 1.32 -0.53
item:72 (M2CRQ31) 3646 | 4092 | 0.48 0.53 0.90 0.27
item:73 (M2CRQ32) 3765 | 24.12 | 041 0.47 1.10 0.88
item:74 (M2SRQ33) 3332 | 19.69 | 042 0.46 0.91 1.46
item:75 (M2CRQ34) 3140 | 32.90 | 047 0.51 0.91 0.69
item:76 (M2CRQ35) 3466 | 20.20 | 0.45 0.51 0.99 1.16
item:77 (M2CRQ36) 3348 | 47.07 | 0.45 0.50 0.93 -0.04
item:78 (M2CRQ38) 3024 | 19.20 | 0.48 0.53 0.99 1.10
item:79 (M2CRQ40a) 3856 | 78.19 | 0.35 0.39 0.95 -1.69
item:80 (M2CRQ40b) 3613 | 4390 | 0.35 0.40 1.01 0.09
item:81 (M2CRQ42) 7166 | 60.91 0.47 0.52 0.89 -0.74
item:82 (M2CRQ43) 3661 | 4332 | 0.46 0.55 1.12 0.01
item:83 (M3SRQ?2) 3763 | 51.37 | 0.34 0.40 1.01 -0.27
item:84 (M3SRQ?3) 3580 | 53.74 | 0.29 0.35 1.05 -0.42
item:85 (M3SRQ4) 4336 | 56.20 | 0.36 0.42 0.99 -0.58
item:86 (M3SRQ5) 4277 | 60.72 | 0.35 0.41 0.99 -0.79
item:87 (M3SRQ6) 4204 | 42.65 | 0.39 0.45 0.97 0.07
item:88 (M3SRQ11) 4338 | 36.75 | 0.29 0.36 1.05 0.35
item:89 (M3SRQ12) 4346 | 5548 | 0.37 0.43 0.99 -0.55
item:90 (M3SRQ13) 4283 | 65.44 | 0.34 0.39 0.98 -1.04
item:91 (M3SRQ14) 4363 | 75.84 | 0.28 0.33 1.01 -1.63
item:92 (M3SRQI15) 4410 | 72.47 | 0.33 0.39 0.98 -1.43
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Item- | Item-
Item N |Facility| Rest | Total
Cor Cor

Wghtd Avg
MNSQ | Delta

item:93 (M3SRQ16) 4344 | 37.06 | 0.10 0.17 1.22 0.33

item:94 (M3SRQ19) 4281 | 5835 | 0.19 0.26 1.12 -0.69

item:95 (M3SRQ21) 4325 9.83 0.11 0.15 1.08 2.25

item:96 (M3SRQ23) 4233 | 40.89 | 0.37 0.43 0.99 0.13

item:97 (M3CRQ27) 3269 | 31.14 | 0.38 0.45 1.11 0.73

item:98 (M3CRQ28) 3225 | 33.02 | 0.44 0.48 0.94 0.64

item:99 (M3CRQ29) 3261 | 25.38 | 0.51 0.57 0.96 0.87

item:100 (M3CRQ30) 2902 | 40.87 | 0.50 0.54 0.89 0.28

item:101 (M3CRQ32) 3089 | 2239 | 0.45 0.51 1.01 1.03

item:102 (M3CRQ33) 2940 | 46.80 | 0.33 0.39 1.03 -0.03

item:103 (M3CRQ34) 3106 | 39.83 | 0.56 0.59 0.84 0.27

item:104 (M3CRQ35) 2820 | 35.64 | 0.59 0.62 0.81 0.51

item:105 (M3CRQ37) 3041 | 41.96 | 0.53 0.57 0.86 0.19

item:106 (M3CRQ38) 2904 | 20.11 | 0.50 0.56 0.99 1.01

item:107 (M3CRQ40) 2971 16.06 | 0.13 0.17 1.14 1.72

item:108 (M3CRQ41a) | 3000 | 71.60 | 0.40 0.45 0.93 -1.23

item:109 (M3CRQ41b) | 2702 | 33.31 | 0.39 0.43 0.98 0.67

item:110 (M3CRQ43) 3084 | 32.23 | 0.46 0.51 0.92 0.67

In this analysis 67.00% of the data are missing.

The following results are scaled to assume that a single response was provided for
each item.

N 14052

Mean 54.61

Standard Deviation 25.20
Variance 635.18

Skewness 0.32

Kurtosis -0.58

Standard error of mean 0.21
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2. The replicate module code of estimating the error of National Mean
in Mathematics:

Insert file='C:\Program
Files\IBM\SPSS\Statistics\Addins\Replicates\Macros\mcr SE PV.sps'.
OMSEND.

set mprint=yes.

/* Name of macro that was called, followed by the arguments */.
'UNIVAR PV

nrep = 350/

stat = Mean /

dep = MSSPV1 MSSPV2 MSSPV3 MSSPV4 MSSPVS5 /

grp = NOGRP /

wgt=W _STU/

rwgt = RWGT/

cons =1/

PSU = Sch_code /

infile ='d:\nasa\2018\ft\data analysis\report writing 2018\step by step analysis\7.

reporting data\gSmath pl.sav'/.

3. A comparative presentation of National Mean and province wise
mean and standard error from Replicate module in mathematics

Province |Mean| SE | n_stu | n_sch | Upper | Lower National CI
mean
National | 500 |1.293|689836 | 14174 | 700.000 | 494.93 500 5.07
Prov 1 494 [2.762| 2831 141 504.35 | 482.70 500 10.83
Prov 2 521 |4.017| 1739 81 536.50 | 505.01 500 15.75
Prov 3 505 | 2.52 | 3944 193 514.64 | 494.88 500 9.88
Gandaki | 503 |4.593| 1599 86 521.19 | 485.19 500 18.00
Prov 5 486 |2.603| 1943 89 495.81 | 475.40 500 10.21
Karnali 496 |4.847| 1071 56 514.65 | 476.66 500 19.00
Sudur 500 [3.831| 1047 54 515.19 | 485.16 500 15.02
Pashchim
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4. Standard Error of Percentage of students in various levels. in

Mathematics
Proficiency level 7o of SE N cases | NU cases | NU psu
students
Level 0: Pre-basic 32.166 1.037 220496.8 4594 567
Level 1: Basic 39.577 0.833 272024.3 5609 677
Level 2: Proficient 24.006 0.837 163676.9 3320 595
Level 3: Advance 4252 0.473 28300.73 570 187
5. Gender wise National achievement in Mathematics
Gender Mean SE n_stu Cl
Boy 501 1.436 6855 5.627
Girl 499 1.443 6978 5.657
Missing 521 1.982 341
6. Ethnicity wise National achievement in Mathematics
Ethnicity Mean SE n_stu N_cases CI
Brahman/Chhetri 504 1.810 5032 240716.00 7.10
Janjati 496 1.810 5018 250417.00 7.09
Dalit 491 2.152 1892 95288.00 8.44
Others 513 2.398 2232 103415.00 9.40
7. National Mean score by age group in Mathematics
Age Mean SE n_stu CI
9 years or belw 498 3.204 562 12.560
10 years 501 1.782 2682 6.984
11 years 501 1.580 4545 6.192
12 years 500 1.753 3738 6.873
13 years 494 2.513 1395 9.853
14 years or above 492 2.855 604 11.192
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8. National mean score by mother's education in Mathematics

Mothe.rs Mean SE n stu Cl

education -
Illitrate 493.09 1.774 4095 6.952
Literate 499.43 1.816 3484 7.117
Grade 8 498.68 1.812 2502 7.103
grade 10 512.08 2.077 1653 8.143
Grade 12 516.06 2.432 991 9.533
Bachelors 521.57 4.012 408 15.726
Masters or above 520.076 5913 194 23.178

9. National mean score by Father's education in Mathematics

Fathe.rs Mean SE n stu Cl

education -
Illitrate 491.74 1.906 2365 7.471
Literate 495.31 1.925 2993 7.546
Grade 8 497.43 1.784 3015 6.995
grade 10 506.51 1.817 2356 7.122
Grade 12 513.15 2.075 1577 8.133
Bachelors 522.00 2.883 583 11.302
Masters or 527.19 3.640 412 14.269
above

10. National mean score by Mother's profession in Mathematics

Mothers profession Mean SE n_stu Cl
Agriculture and household 498 1.473 8374 5.775
work
Household work only 504 2.193 2420 8.598
Work in other's house 487 2.766 435 10.843
labour 502 4.183 219 16.398
Foreign country 496 3.505 290 13.739
Teaching 525 3.934 353 15.420
Business 513 2.451 742 9.607
Government job 520 4.390 211 17.208
Other 515 3.272 307 12.825
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11. National mean score by father's profession in Mathematics

Fathers occupation Mean SE n_stu Cl
Agriculture and household work |  494.70 1.672 4690 6.554
Household work only 486.99 2.861 409 11.216
Work in other's house 487.72 2.555 309 10.014
labour 498.38 3.385 1041 13.270
Foreign country 504.36 1.805 3672 7.076
teaching 521.96 3.346 483 13.116
Business 509.88 2.281 2202 8.941
Government job 513.99 3.106 1146 12.176
Other 516.15 2.623 1000 10.284
missing 477.64 2.149 530 483.925

12. National mean scores by support after

school to students in

Mathematics
Support to the Mean SE n_stu CI
students -
1 father 501.43 1.8668 342 7.318
2 mother 499.52 2.2038 6390 8.639
3 brother/sister 498.93 1.5214 1733 5.964
4 tuition 511.21 3.0172 3137 11.827
5 friend 495.40 3.3265 172 13.040
6 any other 502.52 6.0789 260 23.829
7 none 504.33 5.4709 1200 21.446
13. National mean score by home language in Mathematics
Language Mean SE n_stu CI
Nepali 499.70 1.510 8975 5919
Other 502.23 1.865 5199 7.312
14. National mean score by type of schools in Mathematics
Type of school Mean SE n_stu Cl
community 492.95 1.441 10126 5.647
Institutional 522.84 2.261 4048 8.864
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15. Mean score by involvement in after- school activity in Mathematics

a.iin;(éve b.play| c. d. Wf).rk f. Read
Time given intern(:t, and | Home | Homework for other
talk | chores | and study books
computer wage
Not given time 493 495 494 488 505 491
Less than one hour 506 502 503 491 494 504
Up to 3 hours 499 503 503 505 489 507
More than 3 hours 493 489 494 508 489 496
16. Disaggregated mean score of sample districts in Mathematics
Province Districts Disaggregated mean
Prov. 1 BHOJPUR 468
DHANKUTA 487
OKHALDHUNGA 495
JHAPA 497
PANCHTHAR 504
Prov. 2 MAHOTTARI 515
RAUTAHAT 520
SIRAHA 523
Prov. 3 SINDHULI 487
KAVREPALANCHOK 495
CHITWAN 513
NUWAKOT 516
LALITPUR 522
Prov. SYANGJA 497
Gandaki LAMIUNG 497
PARBAT 511
Prov. 5 BARDIYA 472
PYUTHAN 484
GULMI 500
Prov. KALIKOT 492
Karnali SALYAN 497
HUMLA 500
Prov. Far-western BAJURA 490
BAITADI 503
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Nepali subject outputs

1. A comparative presentation of National Mean and province wise
mean and standard error from Replicate module in Nepali

MEAN by Province

® =

§ '*g 4 § = =

2 | @ = 2 | S| & 2 =

£ 75 & o % 5.. 5 @)

o =9 Z. Z

= Z =
National 500 |0.788 | 690125 | 14207 | 700 [501.06 |497.97 |3.09
Province 1 500 [2.634 | 140972 2795 |143 |504.95 |494.62 |10.32
Province 2 489 |2.222 (79774 | 1813 |81 [493.19 |484.49 |8.71
Province 3 506 | 1.712 192370 |3896 |195 [509.18 |502.47 |6.71
Gandaki Province | 511 [1.191 (83713 |1617 |85 |513.20 |508.53 |4.67
Province 5 496 |0.316 | 84809 |1914 |86 |496.96 495.73 |1.24
Karnali Province |488 |1.937 54167 |1112 |55 |491.87 |484.28 |7.59
Sudur Paschim 491 |0.782 [54318 | 1060 |55 |492.57 |489.50 |3.07
Province

2. Standard Error of Percentage of students in various levels. in Nepali

Proficiency Level distribution
proflev % of Students SE N_cases
Level 0 (Pre-basic) 20 0.704 2710
Level 1 (Basic) 35 1.010 4808
Level 2 (Proficient) 30 1.154 4169
Level 3 (Advance) 15 0.608 2198
3. Gender wise National achievement in Nepali
Gender
Mean SE N-cases Upper Lower Cl
Score
Boys 499 1.314 6635 501.26 496.11 5.15
Girls 501 0.991 7363 502.56 498.67 3.88
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4. Ethnicity wise National achievement in Nepali

Mean by Caste/Ethnicity
Mean Score | SE | NU cases | Upper | Lower | CI
Bhramin/Chettri 501 0.982 6287 503.26 | 499.41 | 3.85
Janjati 500 1.376 5363 502.55 | 497.16 | 5.39
Dalit 494 1.043 1820 496.50 | 492.41 | 4.09
Others 494 3.192 737 500.03 | 487.52 | 12.51
5. National Mean score by age group in Nepali
Mean by Student Age
Age Mean Score| SE | N-cases | Upper | Lower CI
Nine and Below 495 1.886 548 | 498.53 | 491.13 | 7.39
10 Years 499 1.748 | 2427 | 501.96 | 495.11 | 6.85
11 Years 503 1.146 | 4656 | 505.18 | 500.69 | 4.49
12 Years 502 1.212 | 4075 | 504.33 | 499.58 | 4.75
13 Years 495 3.403 1409 | 501.21 | 487.88 | 13.34
Fourteen and Above 492 2.141 637 | 496.16 | 487.76 | 8.39
Missing 482 3.313 455 | 487.99 | 475.01 | 12.99
6. National mean score by mother's education in Nepali
Mother Education
Mean Score SE NU_cases | Upper Lower CI
Illiterate 491 0.782 4097 492.17 489.11 3.07
Literate 498 1.462 3278 500.48 494.75 5.73
Grade 8 503 2.703 2545 508.51 497.92 | 10.60
Grade 10 514 1.367 1601 517.08 511.72 5.36
Grade 12 516 4.264 1100 523.98 507.26 | 16.72
Bachelor 525 3.010 437 531.37 519.57 | 11.80
Master 527 4.406 180 535.52 51825 | 17.27
Missing 480 1.469 969 483.37 477.62 5.76
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7. National mean score by Father's education in Nepali

Father Education
Mean Score SE N-cases Upper Lower CI
Illiterate 487 1.317 2275 489.92 484.76 5.16
Literate 496 2.652 2942 500.73 490.33 10.40
Grade 8 498 1.369 3081 500.56 495.19 5.37
Grade 10 510 1.132 2248 512.61 508.17 4.44
Grade 12 511 1.187 1632 513.51 508.86 4.65
Bachelor 519 1.891 612 523.18 515.77 7.41
Master 527 2.882 428 532.25 520.95 11.30
Missing 483 1.673 989 486.47 479.91 6.56
8. National mean score by Mother's profession in Nepali
Mother Occupation
Mean Std.
Error of | N-cases | Upper | Lower | CI
Score
Mean
Household and agriculture | 497 0.525 8568 | 497.76 | 495.70 | 2.06
Household work only 506 1.072 2353 | 508.39 | 504.19 | 4.20
Work in other's house 485 2.623 338 | 490.53 | 480.25 | 10.28
Labour 495 3.302 193 501.34 | 488.39 | 12.95
Work in foreign country 505 3.043 288 511.29 | 499.36 | 11.93
Teaching 528 2.821 376 | 533.17 | 522.12 | 11.06
Business 518 1.901 699 | 521.77 | 514.32 | 7.45
Government job 518 3.445 238 | 525.09 | 511.59 | 13.50
Other 491 1.474 1154 | 493.75 | 487.98 | 5.78
9. National mean score by father's profession in Nepali
Father Occupation
Zi:: S(t)(fi.l\}[E::::r N-cases | Upper | Lower | CI
Household and| 491 0.684 4767 | 492.61 | 489.92 | 2.68
agriculture
Household work only 494 2.004 549 | 497.49 | 489.64 | 7.85
Work in other's house 484 2.034 483 488.26 | 480.29 | 7.97
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Father Occupation

1;1‘::: S(t)(fl'l\f::::r N-cases | Upper | Lower | CI
Labour 498 1.766 760 | 501.21 | 494.28 | 6.92
Work in foreign country | 505 0.882 3218 | 506.67 | 503.22 | 3.46
Teaching 519 2.701 417 | 524.13 | 513.54 | 10.59
Business 515 1.430 1299 | 517.89 | 512.29 | 5.60
Government job 520 1.782 806 | 523.94 | 516.95 | 6.99
Other 497 1.185 1908 | 499.11 | 494.46 | 4.65

10. National mean scores by support after school to students in Nepali

Support taking

gtf::: SE N-cases Upper Lower CI
Father 497 1.952 2954 501.17 493.51 7.65
Mother 502 1.679 1877 504.86 498.28 6.58
Brother/Sister 500 0.831 6529 501.99 498.73 3.26
Tuition 510 2.170 985 514.08 505.57 8.51
Friends 497 3.102 367 502.92 490.76 12.16
Any other 503 4.984 160 512.98 493.44 19.54
None 501 3.174 307 507.49 495.05 12.44
Missing 487 2.037 1028 491.23 483.25 7.98

11. National mean score by home language in Nepali

Language
Mean SE N-cases Upper Lower CI
Score
Nepali 504 0.843 9137 505.67 502.37 3.30
Other 492 1.682 4181 495.37 488.77 6.59
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12. National mean score by type of schools in Nepali

School Type
Mean Score SE N-cases Upper Lower CI
Community 491 0.995 10271 493.36 489.46 3.90
Institutional 525 1.112 3936 526.69 522.33 4.36
13. Mean score by involvement in after- school activity in Nepali
Time spent on | Time spent on Time Time spent
) . TV, Internet, | playing and spenton | on studying/
Time Given Mobile, chating with | household doing
Computer friends chores homework
Not Given Time 497 501 499 483
Less than One hour 511 506 508 494
One to three hour 505 503 505 509
More thatn three 488 493 496 507
hour
Missing 480 479 480 481
14. Disaggregated mean score of sample districts in Nepali
Mean by District
Province District Mean SE | N-cases | Upper | Lower | CI
Score
Province 1 |BHOJPUR 485 [2.013| 446 |489.29| 481.40 | 7.89
DHANKUTA 496 |2.190| 447 |[500.01 | 491.43 | 8.58
JHAPA 510 | 1.546 | 1062 |513.36 | 507.30 | 6.06
OKHALDHUNGA | 494 |2.805| 324 |499.06| 488.07 [10.99
PANCHTHAR 505 |2.174| 516 |509.31| 500.79 | 8.52
Province 2 |[MAHOTTARI 485 |2.061 | 530 |[489.46 | 481.38 | 8.08
RAUTAHAT 487 | 1.794 | 706 |490.61 | 483.57 | 7.03
SIRAHA 496 |2.131| 577 |500.24| 491.88 | 8.35
Province 3 |CHITWAN 522 | 1.724| 874 |525.63| 518.87 | 6.76
KAVREPALANCHOK | 501 | 1.691| 873 |503.85| 497.22 | 6.63
LALITPUR 522 | 1.833| 810 |525.82| 518.63 | 7.19
NUWAKOT 499 | 1.991 | 568 |[502.62| 494.82 | 7.80
SINDHULI 494 | 1.765| 771 |497.25| 490.33 | 6.92

-144-




Mean by District

Province District Mean SE | N-cases | Upper | Lower | CI
Score
Gandaki LAMIJUNG 508 | 2206 | 477 |512.51| 503.86 | 8.65
Proince PARBAT 521 |2.655| 407 |525.88| 515.47 [10.41
SYANGJA 503 | 1.886| 733 |506.31| 498.92 | 7.39
Province 5 |BARDIYA 490 |2.044 | 651 |[494.11| 486.10 | 8.01
GULMI 506 | 1.792 | 726 |509.43| 502.40 | 7.02
PYUTHAN 487 | 1.985| 537 |[490.51 | 482.73 | 7.78
Karnali HUMLA 491 |3.788 | 171 |498.22 | 483.37 |14.85
Province |KALIKOT 487 |2.431 | 315 |491.55| 482.02 | 9.53
SALYAN 490 | 1.867 | 626 |493.37| 486.06 | 7.32
Sudur BAITADI 492 | 1.691 | 725 |495.09| 488.46 | 6.63
Paschim BAJURA 488 | 2.518 | 335 |493.43| 483.56 | 9.87
Province
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Annex 2: Test Administration Guidelines

framdt Suwferer afew qder, 00Y (FET X) FSEEHET T TAHIATIRATS
LR

foramdt IaeAfeger! AMLT T, 09Y (FEAT ) A=aATATHT ATNT TATATATIR [HFATTHF]
AATTH AT FES B0 THIAS,

9.

T 209Y BRMA 9 A e 99 3fa q:30 avraen dfeuan famndt ggerrH
FATAT T G |

1 e famndiars o/ e T a1 Riered / famraeet qergdd T A9 famndie
fauer STeeRT A faerg SutesdT Mgy TR HaRe ¥ Gifed gawewr T
TEANT TG, | T qOeAare farae a=ar Juatedsdl qadr T, faegsr #RE
qeae® dfe=r 9 T fq@e Iudfed =9 9T 3= JUHT [GATadedbl aradl TUH
frTaTe® afesm T FednT Teg | TIEATE I Hecddls & a8 a7 qereora
fa=mmeiier STt &1 FEl, @og TaH JAfed B9 ol ardraRol (Feidr T 993 |
T IR TGl AT e sfiens Fae 9id faers= a1 Tars+ THead A faandiesd
qi TEETOT AT ATIRHT FRTHHT TAT FABRA TR |

TG TEEAVET JATACH] AT AT Fewdqu 967 & | F g fawrers ar
faTererer YT, T TOH AT FIHUT Bl HIAHA IT a1 4T T, Rl fg= a1 RIareyr
T ST kT G FE TR | AfeTE TR 98e B (3) g1 faereaerg
IIAH TRTGUHT FIATACEHE el FANT AHTHT FIETT AT T9F I qUF GIHAT
GrF=T T TSTSAIAS, | FIATAA eXTHT, BTl f@i=uerl a1 Riarwdr T afauer
UTSUHT Fears MAATAR [q9RT #REe! g4 9ed F=d RIS, TART qUH T
TATHT F FIATE AT TAT T T BT TS, |

QI goATA AUl HIHT Fraiad [auaes! fauar Rrered qeeror Isara" AUl
FATHT JAT RN A RTegThewdre e F=araq T+, | a¥ [qamead =
farerrepT qeTeTor WA g &1 AT fawaert Reteer 7 et geATael wHO |
fITeTaAT YT Ut FeATael] TgeaTHw=T (a2l e del JUHT AdHh Foh 3o
fafirame diferuer ageamar faamdt SeTe T q=Iew =TT T =T fHArs s, |
foramdl BT &l G T SR A HATSTIA S |

JIATAATHT 5 ATaT GUE Tedl B | diedl GueHT faamdiel Afaara qar qiikart<s
foraRurerell geATEae ¥ G GUSHT fauId YeHew e oA | Ufedl @uge
AT fdterere faandiars aravdes TednT 9 TFsA | 99 famdie afgdr
GUEHT YTl AREAHATS TIATIA TATEAHT T &g 4 2 90 Heawy g
f&g qodTE U9e THIATE ST GUSH! (AT YOHEE (T, quTel ¥ faAeHeT H
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q0.
11.

.

AES

9%.

9.

q%.

U (U J9I7EE gAg) & T TR GIE0 I RSAIAS, |

framerae Jued TRTS ((FTaaag SUed TRTSURT O=dIe @iXg ) dlel gauq
TART TR IO ol FadT MHArgans |

TIART FAY AETR] AT FATAATAT T GTeAT 1S [G3THT G | A= faandiers aq
T SATANTHT ATAAF TG | OF F (il o9 IRYeAHT GETHT AN HRTHT
foamerae 7 IUeed TRISHIAS, |

T3l I FEHT R ST AT fqemdf o W aarg Fawdr s T |

g faug T 3 [pfawe TeAuTH dees (@THEas) Juasd TRISUH! & | T
TeAH [HTaHATS 7, [T T °F AUCH] o, oF T o qd7 [Gadl &, &) T 3 qGgbd
TRTH |

JeATACAT faeeer Rl 3 #fre fRfaHeEr deee FwHM U MY AR T | (TAH]
FersraT wIfore faeraem qedTaedT faazorer Tger 9T faguat g 1 )

M-1 M-2
M-3 M-1 M-3 M-1
M-2 M-3 M-2 M-3

faamdier v afewsuls Maaea gous faardier st geamEedr ¥ avafae
TS Hi fegr I |

JOATASET B AL FfawHT T3 /FAeAFT ABAT AT R Few T T
TITSAIS, TR TITE® T=ATSH AT qcbTel el [HepHT W@ a7 @ax T+ ATavTh
T |

TIETO] FHTS WU IR qesblel @rHe=l KT fgal T (& HITHeE [Tl
RTET FTATATAT THRTSAING, | IAEARE® q75 TNUHI @IHD! AT I TUH,
TN TR ¥ FANT 995 fRal A0S ToA976 @ qI7 [Garadsl #e Iwig
T |

ITINETHT I FeTATEATIF T fRTeqehgrer ARUet gomaelr ai fofeatt frer wrameras
FHIT I3 |
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THAT AT I AHW AEYAF ATHT b

o IifeTep TUTEAR URILTWT g, AHMSHT (095538495, 09%%3R99%),

email id: eronasa@gmail.com
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