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Preface

This framework for National Assessment of Student Achievement (NASA) 2018 has been
prepared to provide guidelines for the assessment of Grade 10 students’ learning achievement
in Mathematics, Nepali, Science and English. The framework identifies and defines the
domains and constructs to be assessed; specifies the criteria and standards; describes item
development process; explains sampling and methodological processes; outlines the structure
of contextual questionnaires; and presents the data analysis process. The first chapter of the
framework focuses on conceptual discussion on large-scale assessment, norm and criterion-
referenced assessment, and assessment framework. Chapters 2, 3, 4 and 5 present the
assessment framework for Mathematics, Nepali, Science and English of Grade 10,
respectively. These four chapters identify the domains to be tested; present the criteria and
standards of both subjects; and outline the test specification. Chapters 6 and 7 include the
assessment design and framework for contextual variables, respectively.

ERO, for the first time, had prepared a NASA framework for Grade 8 students in 2016, and
the NASA framework for grade 5 students in 2017. This document has been prepared by
reviewing some international as well as national practices of NASA studies. Several aspects
of assessment frameworks for Grade 8 and grade 5, developed in 2016and 2017, have been
adopted with a necessary revision and elaboration in this framework. Recent international
practices such as assessment framework for PISA, TIMSS, PIRLS and PCAP have been
reviewed extensively and relevant practices have been adopted in this framework. In addition,
subject experts and teachers, and assessment experts have contributed in developing the
criteria and standards and in identifying the level of cognitive domain proposed in this
framework.

ERO had provided a draft matrix of criteria and standards of each subject, prepared through
the workshops of subject teachers and experts together, and a tentative structure of the
framework, to the experts who worked in preparing this framework on behalf of Centre for
Educational Research and Social Development (CERSOD), the consultancy firm contracted
for the work. By reviewing national and international documents and practices as well as
organising several meetings and discussions with ERO officials and the other relevant
experts, the authors prepared and submitted the draft assessment framework to ERO. The
draft then was reviewed by the experts and revised accordingly. The revised draft of the
framework of each subject was presented to the respective subject committees that endorsed
the framework document for NASA 2019 in Grade 10.

Although the draft of this document has been prepared by the experts, this document is a
product through collaborative efforts of a number of persons and agencies. | acknowledge all
of them for their contributions and support in the preparation of this framework. Particularly,
| would like to thank Dr. Peshal Khanal and Dr. Prem Phyak for preparing the draft and
finalising the document considering the suggestions and comments provided by the experts
and the editor. Similarly, I acknowledge the support from subject teachers and experts who
drafted a table of criteria and standards for Mathematics and Nepali. My sincere appreciation
to Professor Hari Prasad Upaddhyaya, Professor Min Bahadur Shrestha, Professor Parasmani
Bhandari, professor Rajani Rajbhandary and Dr Binod Luitel for their reviews and feedback



to improve the draft framework. |1 am also grateful to the members of Mathematics, Nepali,
Science and English subject committees and the subject coordinators from ERO; Shyam
Prasad Acharya, Deviram Acharya and Lava Dev Bhatta and Anish Yadav, who have worked
hard to coordinate the entire process for the accomplishment of the task of developing this
assessment framework.

As the editor of this framework document, | have not only read the final draft but also
participated in several discussions with the authors; workshops with teachers and experts; and
meetings with subject committees and the reviewers of this document. Moreover, | have
reviewed most of the conceptual and theoretical literatures as well as national and
international practices on large-scale assessments, referenced in this document, during the
process of editing. | also worked in framing this document; discussing with the authors for
the depth and breadth of contents and for ensuring consistency in the document; and
identifying and justifying the proposed content, methodology and contextual framework.

ERO will design and conduct NASA 2019 for Grade 10 by considering the framework
suggested in this document. However, ERO considers that this is a flexible and living
document which can be updated and revised as per the need.

Finally, ERO welcomes constructive feedback and suggestions to further improve the entire
assessment process and methods.

Dr. Lekha Nath Poudel
Joint Secretary
Education Review Office
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Chapter 1: Introduction

National assessment, popularly known as National Assessment of Student Achievement
(NASA), is “designed to describe the achievement of students in a curriculum area
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, 2008, p. 7). As part of global
educational discourse of ‘quality education’, national assessments have been carried out to
provide the Ministry of Education, globally, with critical insights into evaluating overall
effectiveness of educational policies and practices in terms of student achievement. By
providing large-scale data on student achievement, national assessments support the Ministry
of Education in the process of assessing its educational policies and provide a direction

towards reforms.

This assessment framework for Mathematics, Nepali, Science and English subjects in Grade
10 has been prepared to provide Education Review Office (ERO) with an overall guideline to
conduct national assessments of student achievement to be conducted in 2019 in these
subjects. This framework includes seven chapters. The first chapter deals with the rationale
and practices of national assessment; introduction of criteria and standard-referenced tests;
development of criteria and standards; assessment framework; and the methods/processes of
developing this framework. The second to fifth chapters present the assessment frameworks
for Mathematics, Nepali, Science and English, respectively. Similarly, Chapter 6 discusses
methodology that will be adopted to carry out NASA for Grade 10 Nepali, Mathematics,
Science and English. Finally, Chapter 7 presents the framework for assessing contextual
factors influencing the achievement of students, based on the review of national and
international studies. This chapter begins with a brief discussion on the rationale for national

assessments.
1.1 Rationale for national assessment

The major goal of national assessments is to provide database for “a type of national
education audit carried out to inform policy makers about key aspects of the system”
(Greaney & Kellaghan, 2008, p. 7). By focusing on the outcome aspect of education system,

national assessments are conducted to address the following general questions:

e To what extent are students learning in different subject areas?



e How well are students from particular groups (e.g., gender, ethnicity, geography and
language backgrounds) learning?

e What are the strengths and weaknesses in the existing level of student achievement?

e What are the factors affecting student achievement?

e What resources are available to meet the standard of the government in terms of
student achievement?

e Does the level of student achievement change over the span of time? What factors
influence that change? (Poudel, 2017, based on Greaney & Kellaghan, 2008)

In addressing these questions, national assessments not only provide information on the status
of student achievements, but also offer significant ideas towards the improvement of learning
outcome. Put it differently, national assessments are conducted for both backward and
forward-looking purposes. The backward-looking purpose is concerned mainly with building
a database to analyse both the strengths and weaknesses of educational policies and practices
that affect students’ learning achievement. On the one hand, national assessments provide
information that helps policy makers understand the change on students’ learning
achievement over the time. On the other hand, they supply data related to the factors affecting
learning achievement which become a basis for policy makers to revise the existing policies

and guide them to reformulate new ones to strengthen quality of education (Poudel, 2017).

Moreover, national assessments contribute to ensuring equality and access of all children to
education. As they provide desegregated data on learning achievement in terms of gender,
ethnicity, language background and geographic region, national assessments help policy
makers to understand which groups are performing better and which groups are not
performing satisfactorily. This understanding eventually offers significant insights into
creating new policies to ensure equality in education (see Poudel, 2016). Murphy, Greaney,
Marlaine and Rojas (1996) claim, national assessments provide “systematic, regular measures
of learning achievement in a country that are designed to assist policymaking” (p. 2). Studies
from around the globe have also shown that national assessments have been instrumental in
policy reforms addressing quality, equity and access in education (Greaney & Kellaghan,
2008).



1.2 Practice of national assessment

National assessments have been conducted globally to inform governments about what
reforms are necessary to improve quality of students’ learning from diverse social groups. In
Nepal, national assessments of student achievement began in 1995. Before the establishment
of Education Review Office (ERO) in 2010, BPEP and Department of Education
commissioned assessments to the agencies such as EDSC, CERID, CERSOD and Fulbright at
various grades. Since 2011, ERO has completed national assessments of students’
achievement at Grade 8 in Nepali and Mathematics in 2011, 2013 and 2017, in Social studies
in 2011 and in Science in 2013 and 2017 (ERO, 2011, 2013, 2017); and at Grades 3 and 5 in
Nepali and Mathematics in 2012 and 2015, in English in 2012 (ERO, 2012, 2015).
Following a systematic and standard process of assessment, these large-scale assessments
inform learning achievement of students from diverse ecological regions and analyse data

based on different indicators such as gender, ethnicity and geographical regions.

Nepal follows globally accepted practices of conducting national assessments. Although the
context of each country is different, some major practices are common to national
assessments in all countries. Building on a comprehensive review of national assessments
from various countries, Greaney and Kellaghan (2008) draw the following common elements

of national assessments:

e The Ministry of Education (MOE) selects an implementing agency from either within the
MOE system itself or an independent external consulting organization. In the case of
Nepal, Education Review Office (ERO) within the MOE system is solely responsible for
the national assessments.

e The MOE develops policies and frameworks for the assessment in consultation with and
participation of key stakeholders such as subject experts, teachers and policy makers.

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

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

e The implementing agency pilot-tests the test with the support of the external experts,
reviews its validity, appropriateness and sensitivity in terms of geography, gender,
ethnicity and culture.

e The implementing agency ensures that the assessment instruments are reliable and valid.



e The implementing agency samples the schools; arranges for printing the test and other
relevant materials; and communicates with the schools and teachers for test
administration.

e The implementing agency provides training to test administrators (e.g., focal personal
head teachers and teachers) and administers the test and other survey questionnaires in
the selected schools.

e The implementing agency collects test scores and other necessary information, cleans the
data and analyses them.

e The implementing agency prepares draft reports, which will be reviewed by relevant
committee and external experts.

e The implementing agency prepares and disseminates final reports through various means
such as publication and the mass media.

e The MOE, implementing agency and relevant stakeholders analyse the reports and

identify the major areas for policy reforms.

Embracing the above-mentioned global practices, ERO will conduct NASA at Grade 10 in
Nepali, Mathematics, Science and English. For this purpose, ERO develops assessment
frameworks and sampling designs. After that, working with experts and teachers, ERO
analyses the curriculum and develops criteria and performance standards in each subject.
Then, ERO works with the subject committees and the test developers to prepare test items
for assessing students’ achievement. At the same time, working with experts and
practitioners, ERO prepares background questionnaires for students, teachers and head
teachers. The test items developed by the subject experts will be pre-tested for checking their
quality, reliability and validity. Following this, the test items will be revised and finalized by
incorporating ideas from the analyses of pre-test results. And the test will be administered in
the selected schools, which is followed by marking, data entry and data cleaning. For
standards based assessment, standards will be set at this point.Then the data will be analysed
and test scores will be equated using IRT modelling. Finally, the reports will beprepared for
the MOE and disseminated among the relevant stakeholders for necessary feedback.Figure
1.1 illustrates the NASA cycles with major tasks of NASA 2019 to be conducted at grade 10.



1. Assignment from the
MOE: Approval of
program and budget

11. Report for the MOE,
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entry, data the pre-test results
verification and
cleaning

6. Finalizing the
test items based
on the analysis of
pretest results

7. Test
administration

Figure 1.1: NASA Cycle (Based on ERO, 2015)

1.3 Criteria and standard referenced Assessment

The upcoming NASA for Grade 10 Mathematics, Nepali, Science and Englishwill adopt a
criterion-referenced test (CRT) approach. CRT is a popular approach to assess students’
achievement on specific content areas and skills. Rather than comparing students’ average
score, CRT provides information on how individuals or groups are progressing in specific
subject areas (Kubiszyn & Borich, 2007). In other words, CRT assesses whether or not
individuals have achieved or failed to achieve specific instructional objectives. The purpose
of CRT is to diagnose students’ existing learning achievement and identify what progress



they have made over a span of time. CRT also helps policy makers to identify what students

have not learned yet and what they are expected to learn (Bond, 1996).

In CRT, students are assessed against a predetermined set of ‘criteria’ and expected to obtain
specific marks that define their ‘standard’. Criteria, in CRT, are characteristics by which the
quality of students’ achievement is judged. Such criteria are determined on the basis of
learning objectives from specific courses that students are expected to learn. For each
criterion, standards are developed that work as a benchmark to identify the level of student
achievement. Standards can be labelled as ‘excellent’, ‘proficient’, ‘fail’, among other
options, based on the marks students’ achieve. Other commons terms to label standards are

‘grades’ (numbers), ‘letters’, ‘bands’ and ‘marks’.

Table 1.1: Popular terms to label standards

1. Marks 32 50 80 100

2. Letters D C B A

3. % Bands 0-39% 40-59% 60-89% 80-100%
4. Labels Fail/poor Competent/average | Advanced/good Excellent

Although standards vary for different subject areas, they should be in consistent with criteria
that are developed to assess students’ achievement. More importantly, each standard should
be clearly described in terms of expected quality of achievement. Yet, standards should not
be so hard that students cannot succeed nor should they be so low that all students succeed at
the highest level. In addition, each standard should be described clearly and concisely so that
all students can understand the test and what are they expected to perform. For the national
assessment of Grade 10 Mathematics, Nepali, Science and English, a group of subject experts
develop both criteria and standards in each subject. The standards adopted in NASA 2017 for
grade 8 are useful reference to develop the standards for NASA 2019. In NASA 2017 for
Grade 8, there are three broad standards—»basic, proficient, and advanced—that are divided
into six sub-standards—1,2,3,4,5 and 6—based on students competency on different levels of
test items in terms of complexity (see Pant, Singh & Poudel, 2016). These criteria and
standards are informed by both global and national theories and practicesas well as national
curricular framework (see Chapters 2 and 3).



1.4 Developing criteria and standards for an assessment

Developing criteria and standards is one of the major components of NASA. In order to make
NASA valid and reliable, the criteria for the assessment are developed with the support from
experts in specific subject areas. For this, ERO has formed subject committees, which
comprise subject teachers and experts from universities. These committees and experts
review national curricula, international literature, and past test-items and develop test items
against specific criteria. At the centre of this process remains the national curriculum

framework in that the MOE specifies learning goals for each subject.

While developing criteria, a number factors are considered. First, national, social and
educational contexts are given importance. As NASA is conducted to provide the MOE with
feedback on the policy reforms, national context becomes the base of assessment. Without
considering national context, NASA cannot provide realistic information about students’
achievement. For this, the context and backgrounds of school, classroom, students and

teachers are also important.

The development of test items in CRT, first, requires a specification of competencies from
the learning goals of curriculum. Each learning goal should be specified into related
competencies, which can be presented as criteria against which students’ learning
achievement is assessed. The competencies should be measurable, clear, specific and relevant
to students. Second, standards for each competency should be determined; standards could be
letters, marks and bands. After this, test items should be written in line with the competencies

and their standards. Such test items should be valid, reliable and fair.
1.5 Assessment framework

Although Nepal follows its own NASA framework, it draws on international theories and
practices of assessing students’ learning achievement to ensure that the entire assessment
process becomes theoretically valid and reliable. Figure 1.2 presents a summary of the overall

guidelines for NASA framework.
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Figure 1.2: Assessment framework (Source: Authors)

As presented in Figure 1.2, NASA draws information mainly from three sources to support its
theoretical framework; develop and administer test items; produce reports; and discuss
factors influencing learning achievements. The major source of information is the national
curriculum framework (NCF) which guides overall NASA framework. NCF, prepared by the
MOE/CDC,serves as base for identifying learning goals for different subjects. The content
and cognitive domains that are used for the test construction are identified from the curricula
of specific subjects. Although NASA prepares test items based on the specific scheme
prepared by experts, it also draws on insights from the learning outcomes and goals from the
national curriculum framework. Based on those learning outcomes, subject experts develop
test-items, which will be reviewed and finalized by external reviewers. The final test-items
will be pretested, revised and administered. After that, Iltem Response Theory (IRT) will be
used to analyse the items and data. At the end, reports are produced and disseminated among

the relevant stakeholders.

Another important source of information includes the national census reports. NASA draws
on data related to different social categories such as gender, ethnicity, language, age, and
geographical regions from the census reports to develop questionnaire related to background
information of students, teachers and schools. International practices and theories on the
assessment of student achievement also provide insights into shaping NASA framework in
Nepal. Although Nepal has its own constraints (both financial and human-resource), Khanal
et al.’s (2016) study indicates that adapting international frameworks can help Nepal to make

its NASA framework more rigorous, valid, and reliable in terms of identifying actual quality



of student learning. For this, they also suggest that instead of participating to some
international assessments at this point Nepal may use some linking items from these tests and
compare the results using IRT. As shown in Figure 1.2, some popular international practices
include Trends in International Mathematics and Science Study (TIMSS), Progress in
International Literacy Study (PIRLS)and Program for International Student Assessment
(PISA). In addition to providing ideas for specifying content and cognitive domains, these
international assessment practices also focus on contextual factors influencing learning
achievement. In Nepal’s context, factors related to peer group, students themselves, home,
demographic, teacher, economic status, physical conditions and leadership are considered as

key factors influencing students’ learning achievement.
1.6 Method and process used to develop assessment framework

We have adopted a collaborative approach to develop this assessment framework. For this
purpose, we discussed, in a series of meetings, with ERO officials what information is needed
to make the framework comprehensive and clear. Following their suggestions, we reviewed
the previous NASA studies from Nepal and other countries. We went through several
literatures on assessment of students’ learning achievement to understand better both the
theories and practices of achievement assessment. For the subject-specific framework, we
worked closely with the subject experts and subject committees. The initial draft of criteria
and standards for each subject prepared in the workshops of subject teachers and experts has
been updated and revised with the inputs from the experts and subject committees.



Chapter 2: Assessment Framework for Mathematics (Grade 10)

2.1 Introduction

National Assessment of Student Achievement (NASA) for Grade 10 is designed to assess the
curricular competencies of the approved curriculum of respective subjects in Nepal. In
addition to this, there is a provision of optional Mathematics as an elective subject.
Mathematics is one of the compulsory subjects throughout the school curriculum from grade
1 to 10. In order to define curricular competencies and expected performance of the students
after completion of the study, there is a need of analysing the curriculum approved by the
government of Nepal for Grade 10 in Mathematics. While analysing the curriculum of Grade
10 in Mathematics and defining domain and contents to be assessed, vertical sequence and
performance levels at least from Grade 8 up to the Grade 10 has been analysed, particularly
the competencies of grade 9 and 10 in Mathematics have been taken into consideration. It
indicates that this assessment of grade 10 students is not confined with only the objectives
and content of grade 10 curriculum rather suggest to assess the overall mathematics
competencies of grade 10 completed students looking at the overall School Mathematics
programme of Nepal. As a compulsory subject, Mathematics in Grade 10 has been taught for
5 periods out of 40 periods total in a week, i. e, 12.5 per cent of time has been allocated for

mathematics.

After analysing the curriculum, this chapter identifies domain and construct to be assessed in
Mathematics so that the assessment will be designed to measure students' performance
against the curricular competencies. Based on the analysis of curriculum as well as domain
and contents, it defines the criteria and six standards in each criterion in a hierarchical order
of complexity of competencies. Finally, it discusses various levels of cognitive domain to be

assessed and suggest a test blue print that is, a table of specification for item construction.

The definition of mathematics literacy given by OECD (2016) in PISA assessment
framework for 2015 states that " (a) n individuals capacity to formulate, employ and interpret
mathematics in a variety of contexts. It includes reasoning mathematically and using
mathematical concepts, procedures, facts and tools to describe, explain and predict
phenomena” (p. 13). It further explains that " (i)t (Mathematics) assists individuals to
recognise the role that mathematics plays in the world and to make the well-founded
judgments and decisions needed by constructive, engaged and reflective citizens" (ibid.).
Along with curricular contents, consideration of this definition of mathematical literacy could
be useful while developing assessment standards and developing items for national

assessment.



2.2 Defining the Content Domain

Overall objectives of teaching Mathematics in school are to develop basic knowledge and
understanding in the use of number and in mathematical operations, equip with the basic
mathematical and numeracy skills required for solving daily life problems, and lay
foundations for studying higher and technical education in various fields (CDC, 2013).
Besides, Mathematics helps for critical analysis of problems and situation, enhance creativity

and problem solving skills of the students.

As define by PISA (OECD, 2014, 28), mathematical literacy is “(a) n individuals’ capacity to
formulate, employ, and interpret mathematics in a variety of contexts. It includes reasoning
mathematically and using mathematical concepts, procedures, facts and tools to describe,
explain and predict phenomena. It assists individuals in recognising the role that mathematics
plays in the world and to make the well-founded judgements and decisions needed by
constructive, engaged and reflective citizens” (OECD, 2014, p. 28). As in some of other
education system (e.g. Canada, see CMEC, 2016), Mathematics in Nepali school aims at
providing a comprehensive foundation for all students to reason and communicate
mathematically and use mathematical knowledge and skills effectively in postsecondary

education, the workplace and daily life.

Mathematics for school education is an important part of literacy in which mathematics
literacy generally includes basic mathematics contents and skills including numeracy,
arithmetic, geometric shapes and measurement, algebra, sets and data handling; real life
contexts; solution of familiar and unfamiliar problems; and decision making and
communication skills. Similarly, School Mathematics is also an essential for vertical (higher
study) as well as horizontal (study of other subject) educational success. In doing so, eight
content domains of grade 9 and 10 curriculum has considered as the content domain for the
assessment. The eight content domains are Sets, Arithmetic, Mensuration, Algebra,

Geometry, Trigonometry, Statistics and probability.
The general competencies of mathematics at grade 9 and 10 are as follows (CDC, 2072BS):

1. Acquire basic mathematical concepts, structure, skills and process;

2. Solve daily problems using acquired basic mathematical knowledge and skills;

3. Use creatively mathematical concepts, principles and problem solving skills in
mathematics as well as other discipline;

4. Enhance the capacity of analysing the physical and social activities using
mathematical methods;



5. Develop motivation for the readiness of continue study of mathematics with realising
the importance of sequencing and reasoning of mathematics; and

6. Acquire multi-literacy skills and proficiencies for mathematical communication.
These curricular competencies are general in nature. To make them more specific and
workable competencies and learning objectives of each content domain for each of the grades
9 and 10, competencies have been identified in the curriculum of mathematics for grade 9 and
10. The following are the competencies set by the curriculum for Grade 9 and 10 in
Mathematics (CDC, 2072BS).

Table 2.1: Content domain and competencies for grade 9 and 10 in Mathematic

Content Expected competency for grade 9 Expected competency for grade
Domain 10
1. Set Identify and describe the relation between | Same as grade 9

sets, and solve the related problems using
set relations.

2 Arithmetic | Solve the daily life problems on simple Solve the daily life problems related to
arithmetic, household arithmetic and arithmetic using mathematical structure
commercial arithmetic using related rules | and reasoning.

and formulas.

3. Mensuration | Using the mathematical concepts and Solve the problems related to surface
skills on surface area, volume and capacity | area and volume of regular solids
of plane figures and solid objects, draw, (Prism, Pyramid, Cylinder, Hemisphere

measure and find the relevant quantity and | and Cone)
solve the problems of determining the cost
of industry, occupation and household

work.
4. Algebra Solve the daily prpblems on alg_ebraic _Simplify algebraic expressior)s; and
structure (expression and equation). investigate and present equations and
solve the problems using equations.
5. Geometry Prgve the p_roperties of plane figqres Prove_vvith reasoning andvgrify
(triangle, circle, quadrilateral) using experimentally the properties of area of
reasoning (deductive) or practical triangle and quadrilateral, and chord
(experimental and inductive) method. and angle of a circle, and also prove
their interrelations with reasoning.
6. Identify the relations of angles and sides Solve the simple problems on area,
) of right angled triangle using height and distances using
Trigonometry | trigonometric ratios and solve the related trigonometric ratios.
problems.
7. Statistics Solve the problems with Collection, processing, presentation,
collecting,graphically representing and analysing and problem solving using
analysing the statistical data. the data related to various social and

economic conditions.
8. Probability | !dentify and present probability related to | Use probability in daily life and to
daily life in a mathematical structure and solve daily problems.
solve the problems related problems.

The content domains and competencies of grade 9 and 10 curriculum are presented in the

above table. Looking at these competencies, most of the competencies are still not specific
at the required level. Therefore, these competencies needs to be elaborated and made more
specific in order to make these achievable and measurable. The following contents in each
domain will help specify the above competencies. Along with taking contents in each



content domain from the grade 10 learning objectives and contents, some of the contents not

covered by grade 10, which are key competencies, have adopted from grade 9 contents.
1. Content Domain: Set

1. Identification and solution of verbal problems involving the cardinality of two sets using
set relations and set operations (including Venn diagram).
2. Solution of verbal problems on cardinality of set using Venn diagram and solution of

daily problems using relation between the properties of sets (up to 3 sets).
2. Content Domain: Arithmetic

1. Solution of problems including Profit and Loss, Commission, Tax (including VAT) and
Bonus

2. Solution of problems on simple interest

3. Calculation of compound interest and solution problems involving compound interest

4. Calculation of depreciation and population growth and solution of problems involving
depreciation and population growth

5. Calculation of the cost of household bills including electricity, water, telephone, taxi fare

with VAT, Service fees, discount/rebate, late fee/fine, and money exchange
Content Domain: Mensuration

1. Solution of the problems on Area and cost (carpeting, painting, gardening)
2. Solution of problems on surface area (including cross section) and volume of solids

(cube, cuboid, prism, pyramid, cylinder, sphere, hemisphere, cone)
Content Domain: Algebra

1. HCF and LCM of algebraic expressions using factorisation method

2. Simplification of fractional algebraic expressions

3. Simplification of exponential expressions

4. Solution of equations: Liner equations in two variables (simultaneous equation),
quadratic equation and solving verbal problems related to both type of equations.

5. Solution of problems involving four simple mathematical rules on radicals and surds.

Content Domain: Geometry

1. Solution of routine and new problems using the properties of triangles and their
relations.

2. Construction of square, rectangle, rhombus, parallelogram and trapezium and describe
their relations and differences.

3. Solution of problems using the properties of various types of quadrilaterals
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Construction of similar polygons to the given polygon

Solution of the problems using the properties on chord

Construction of quadrilateral and triangle having the equal areas

Proving deductively or verifying the properties of the area of triangle and quadrilateral,
and solution of problems using the properties

Proving deductively or verifying the properties of the arc and the corresponding angles,

and solution of problems using the properties

Content Domain: Trigonometry

. Defining trigonometric rations in a right angled triangle

. Deriving trigonometric values of angles 30°, 45°, 60° and 90° using trigonometric ratios

proving simple identities

. Finding the missing parts of a triangle using trigonometric ratios
. Finding the areas of triangle using trigonometric formulas

. Solution of simple problems on height and distance using trigonometric ratios

Content Domain: Statistics

1.

4.

Preparation of line graph and pie chart from the collected data, and solution of related
problems

. Construction of histogram and ogive

. Solution of problems using ungrouped data related to mean, median mode and

Quadrants

Drawing conclusions by calculating statistical results on collected data

Content Domain: Probability

1.

3.

Solution of daily life related problems on probability using mathematical structure with

random sample

. Solution of problems of mutually exclusive events using additive and multiplicative

theories

Solution of problems on dependent and independent events

Analysing the curriculum of grade 9 and 10 the following table is prepared the weightage of

each content domain. Further, some content domain having the weightage percentage less

than 10% have been combined to facilitate for the comparison. With this, 8 content domains

have been grouped in to six, which is presented in the following table.



Table 2.2: Content domains and their weightage for Mathematics in Grade 10

Content Domain Percentage of weightage
Arithmetic 12
Mensuration 14
Algebra 23
Geometry 26
Sets and | Sets 5 11
trigonometry | Trigonometry 6
Data and | Data (statistics) 9 14
probability Probability 5

Total | 100

2.3 Criterion and Standards

For NASA 2018 of Grade, 24 criteria and 6 standards in each criterion are defined. Criterion
generally tells what should be the expected competencies, but it does not tell how well the
students demonstrate the competencies. The standards in each criterion describe different
level of competencies and therefore standards tell how well the students demonstrate the
competencies. As per the curriculum 24 criteria have been identified for assessing the
students' performance of Mathematics in Grade 10 for which in each criterion six standards
have been defined according as the depth of knowledge and skills as well as complexity of
related concepts. The following table presents the standards and general description of
standards of Mathematics in Grade 10. Three standards Basic, Proficient and Advance are
categorised first and then these three standards are further categorised into six levels of

standard: levels 1 and 2 for basic; levels 3, 4 and 5 for proficient; and level 6 for advance.

General Standards

Three to six or more than six standards have been defines by different assessment agencies as
well as assessment related literatures. Three standards: basic, proficient and advance or four
standards: below basic, basic, proficient and advance have widely been used. We have also
identified three standards: Basic, proficient and advance and then these three categories are
further categorised into six levels: levels 1 and 2 for basic, levels 3, 4 and 5 for proficient;
and level 6 for advance. The idea of general standards of six levels has been developed
studying several practices and works on standards based assessments for example, the
University of the state of New York's four levels of performance standards for grade 8
mathematics: level 1, 2, 3 and 4 (The University of the state of New York, 2014); PARCC's
five levels: does not meets expectations, partially meets expectations, approaches
expectations, meets expectations, exceeds expectations (See, PARCC, 2016,

http://parccinc.org/); PISA's six levels of mathematics performances (See, OECD, 2016);



http://parccinc.org/

three standards are discussed by several testing agencies and literatures (e.g., CMEC, 2016;

IEA, 2015).

Table 2.3: General Standards and their Descriptors for Grade 10 in Mathematics

Standard Levels of | General Descriptors General Descriptors for Mathematics
Standards
Basic Level 1 Students demonstrate | e Write different sets using listing method and Identify
Students (Basic 1) basic pre-requisite uniqueness of set membership and relationships
demonstrate knowledge and skills among different sets.
partial needed for grade 10 | » Read simple bills, convert currencies and units of
mastery  of curriculum. measurements, calculate percentage and profit/ loss
prerequisite and find simple interest.
knowledge o Identify/ classify and factorize algebraic expressions
and  skills (simple factorization) and find their HCF and LCM;
that are §imp|ify si_mple algebraic fractions gnd express_,ion§
essential for |nvoIV|r)g index number and solve linear equation in
proficient one Vf'i“able' .
o Classify and construct plane geometrical
work at the . . S .
aradle. shape_s(lncludlng cla_55|f|cat|on of trlangle_s and
quadrilaterals) and simple and regular solids

o Identify the parts of circle and their relationships,
such as, equality of radius/diameter and the equality
of arc lengths subtended by equality of central
angles.

o Write trigonometric ratios for sine, cosine and
tangent by labelling a right triangle and list
trigonometric ratios of some standard acute angles.

¢ Read simple graphs and charts, draw simple graphs
such as line graph, bar graph and picto-graph and
calculate mean, median and mode for individual data.

o Differentiate between certain events and probable
events, examine different degree of possibility of
happening events and calculate simple events.

Level 2 Students demonstrate | e Identify equivalent/non-equivalent sets, perform set
(Basic 2) limited basic operations (union, intersection, difference and
understanding of complement) and present them in Venn diagram.

knowledge and skills
set forth in the
curriculum.

¢ Read simple bills, convert currencies and units of
measurements, solve simple problems of profit &
loss and compound interest and calculate area and
volume of regular solids.

e Factorise binomial and trinomial algebraic
expressions; simplify simple algebraic fractions and
fractions involving indices; and solve linear
equations in one and two variables and use them in
solving problems.

o Classify geometric figures (e.g., quadrilaterals) on
the basis of their speciality/selected attribute and
explain them in terms of definitions and their
properties.

o Identify the parts of circle and their relationships as
in 1.5 above and experimentally verify them and
solve simple problems on them.

o Define trigonometric ratios and find trigonometric
ratios of some standard acute angles and use them to
find the lengths of the legs.

e Read simple graphs and charts, draw simple graphs
and calculate mean, median and mode for individual




and discrete data.

Identify/enumerate all the possible events in an
experiment, distinguish types of events (e. g.,
independent/mutually exclusive) and find probability
of simple events.

Proficient
Students
demonstrate
competency
over subject
matter,
including
subject-
matter
knowledge,
application
of such
knowledge
to real-
world
situations,
and
analytical
skills
appropriate
to the
subject
matter.

Level 3
(Proficient
1)

Students  demonstrate
adequate
understanding of
knowledge and skills
set forth in the
curriculum and
demonstrate  partial
proficiency in applying
such knowledge and
skills.

Find cardinal number of union, intersection,
difference and complement sets and use them in
solving routine verbal problems.

Solve simple problems on profit and loss and money
exchange; calculate the cost with discount and tax in
the bill; and find out compound interest, area and
volume of regular solids, projected population and
depreciated value.

Find the HCF and LCM of two trinomials; simplify
fractional algebraic expressions with two terms and
with radicals/surds; and solve exponential equation
(reducible to quadratic equation), linear equation (in
two variables) and quadratic equation with their
verbal problems.

Construct triangle and quadrilateral with the given
specification, make informal deduction of geometric
relations on the basis of experimental verification and
use deductive thinking to prove some known
geometrical propositions.

Establish the relationships between arc lengths and
central angles subtending the arcs and follow
reasoning involved in proofs of some simple
theorems on circle.

Define trigonometric ratios and develop detail steps
to derive trig metrical ratios of some standard acute
angles and use them to find the length of any
unknown side of right triangle.

Calculate mean, median, and quartiles of grouped
distribution and describe them by using Ogive and
histogram.

Define probability, distinguish between independent
and mutually exclusive events and calculate their
probability.

Level 4
(Proficient
2)

Students demonstrate
adequate proficiency
in understanding of and
ability to apply
knowledge and skills
set forth in the
curriculum

Find cardinal number of union, intersection,
difference and complement sets (consisting of two
and more sets) and apply them in solving routine and
also some non-routine verbal problems.

Solve the problems on profit and loss (with discount,
VAT or commission), compound interest, population
growth and money exchange; estimate the cost of bill
with commission and rebate; and solve routine as
well as some non-routine problems on area and
volume of sphere, cylinder and cone.

Find HCF and LCM of three trinomials; simplify
fractional algebraic expressions with three terms and
with radicals; and solve the exponential equation
(one variable), simultaneous linear equations (two
variable), quadratic equation and apply them in
solving verbal problems of some unfamiliar type.
Construct triangles/quadrilaterals, construct rectangle
and parallelogram equal in area, construct triangles
equal in area and half of rectangle/parallelogram and
follow the reasoning of the given proofs and use




them in routine problems.

State the relationships between arc lengths and
central angles subtending the arcs in form of
statement and its converse and develop reasoning
involved in proving some simple propositions on
circle.

Define trigonometric ratios and develop detail steps
to derive trigonometric ratios of some standard acute
angles and use them to find the length of any
unknown side of right triangle.

Define mean, median and quartiles and calculate
them by using formulae for both ungrouped and
grouped distributions and interpret them. Define
mode as a most repeated value for ungrouped data.
Define probability, distinguish between additive and
multiplicative features of events and calculate their
probability.

Level 5
(Proficient
3)

Students  demonstrate
thorough proficiency
in understanding of and
ability to apply
knowledge and skills
set forth in the
curriculum  including
the combining more
than  on  relations
together for solving the
problem.

Identify different situations for the cardinality of
union, intersection, difference and complement sets
and apply them in solving routine and non-routine
verbal problems.

Solve the problems of familiar and unfamiliar types
on profit and loss, money exchange, compound
interest, population growth, compound depreciation;
area and volume and cost estimation.

Simplify fractional expressions having more than
three terms (involving variable and constant terms)
and solve new and unfamiliar problems and non-
routine types on liner and quadratic equations.

Make construction as mentioned in level 4.4 and
explain why such methods work well in any such
constructions together with following the reasoning
of the given proofs as well as proof of some
unfamiliar propositions in geometry.

State the relationships between arc lengths and
central angles in form of statement and its converse
and develop reasoning involved in proving both
routine and non-routine problems on circle.

Define and derive trigonometric ratios, explain its
importance in the solution of any triangles and use it
to find the area of triangle and to solve problems on
height and distance.

Examine the role of mean, median, mode as different
as well as related measures and use such
interpretation in calculating and using them in
ungrouped and grouped distributions.

Distinguish between additive and multiplicative
features of events in an experiment (Such as in
throwing a pairs of dice) and find probability of the
events consisting of both the cases.




Advance
Students
demonstrate
outstanding
performance
with
adequate
level of
abstraction

Level 6
(Advance)

Students demonstrate
advance ability to
apply knowledge and
skills set forth in the
curriculum in a new
and unfamiliar
situation, and ability to
combine and  use
various relations and
components of
knowledge and skills in
order to solve the
problems and develop a
new relation.

Reduce unfamiliar situations to familiar one for the
cardinality of union, intersection, difference and
complement sets and apply them in developing and
solving non-routine problems of complex types.
Solve non-routine problems using the concepts and
relations of sets and cardinality of sets, profit and loss
with discount and tax, compound interest, area and
volume, depreciation and population growth and to
develop new/general relations.

Simplify fractional expressions involving variable
and constant terms, interrelate/generalize the rule of
simplification on all types of fractions, and develop
and solve new and unfamiliar problems of non-
routine types on linear and quadratic equations.
Examine adequacy/ inadequacy of information for
constructions, interrelate methods of construction so
as to find out basic working rules and conjecture and
test/prove new and unfamiliar propositions.

Analyse the relationship between measure of an
angle at the centre and the length of subtended arc as
directly proportional and develop proof of unfamiliar
problems/propositions requiring new
construction/application.

Analyse the importance of trigonometric ratios in
spite of Pythagorean relation, show the existence of
only six ratios (of which three are more fundamental)
and apply them in solving unfamiliar and complex
problems requiring more relations.

Examine inadequacy of each of the measure of mean
or median in finding the central values of the
distributions and solve problems on them requiring
application to unfamiliar situations.

Deduce some basic sense of probabilistic creatures,
such as, the positivity of measure (0-1 scale), the
additive and multiplicative rule and their application
in solving non routine and complex problems.

Content area, criteria and standards

As mentioned earlier, three standards Basic, Proficient and Advance have been categorised

further into six levels of standards: level 1, 2, 3, 4, 5 and 6 in a hierarchy of depth or

complexity of knowledge, skills and application in each of the 24 criteria for Mathematics in

grade 10. The similar types of six categories of proficiencies have also been used in PISA

(see, OECD, 2015). The following table shows the content areas, criteria and standards to

each criteria for Grade 10 in Mathematics in which the items for NASA 2018 to be developed

using these criteria and standards.




Table 2.4: Content domain, criteria and standards of Mathematics in Grade 10

Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria

Dom

ain

Sets 1. Identify  the | Identify the cardinality of | Find the cardinality of | Solve the problems involving | Solve the problems involving | Use the concept of set operation
Solution | cardinality of a | intersect, union, | union, intersection, | cardinality of union and | cardinality of union, intersection, | and cardinality in new situation,
of the | set. complement or difference | complement or difference of | intersection of two sets (using | complement and difference of | interpret and give reason of the
daily Example: of sets by observing the | two sets if cardinalities of | Venn-diagram and/or using | three sets if the cardinalities of | steps chosen. Use mathematical
life If V ={a e i, | Venn-diagram. required two sets are given. | formula) if the cardinality of | three sets are given. concepts learnt in other content
problem | o, u}, what is | Example : - Using Venn-diagram the sets are given. Example: area in solving the problems
s related | the cardinality - Using Formula Example: In a survey of 1000 people, 600 | related to set operation.
to of set \V? —U Example: In a class of 100 students, 70 | like milk, 480 like curd and 400 | Example:
cardinali A B If A and B are overlapping | students like cricket, 50 | like tea. Among them, 320 like | In a survey it was found that the
ty of sets such that n(U) = 30, n | students like football. Find the | milk and curd, 220 like milk and | ratio of the people who liked
sets (A) =10 and n(B) = 16, find | number of students who like | tea, 200 like tea and curd, and 50 | modern songs and folk songs is
using f the cardinality of n(A UB)¢ | both of the games. Assuming | like all the three things. Use the | 8:9. Out of which 50 people
relation that each student like at least | Venn-diagram and find, how | liked both songs, 40 liked folk
between one game) many people like none of them? | songs only and 80 liked none of
2 or 3 . L the songs. Find the number of
sets. Write the cardinality of people who participated in the

set (A-B). survey. Represent the data in
the Venn-diagram.

Arith | 2. Describe  the | e State the formula of Solve the simple problems | e Solve the problems on ¢ Solve the problems on profit Solve the problems when

metic | Solution | concept of profit and loss, and on profit and loss. profit and loss involving and loss involving Discount, profit/loss and discount/VAT
of daily | profit and calculate the profit and Example: Discount, VAT and VAT and Commission are given but not the cost price/
life Loss, Marked loss. ¢ An article bought for Rs commission (Including (Including two conditions) selling price/ marked price
problem | price, VAT Example: 450 is sold at a profit of single condition) Example: (including two variables)
s related | with discount. | a. When 5% discount is 30%. What is the selling Example: e A radio costs Rs 3200 without | Example:
to profit | Example: allowed, Shanta should price? e  The marked price of VAT and Rs 3600 with VAT. | e A shopkeeper selling an
and loss | e If (SP>CP) pay Rs 190 to buy a e A person bought a car at an article is Rs 550. Find the VAT amount and the article at a discount of 20%
with then what is book. What is the cost Rs 550000 and sold it After allowing 10% VAT percent. loses Rs 200. If he allows
VAT the result? of the book if the with a loss of Rs 16500. discount on it, what | ¢ An item was sold at a loss of 10% discount he gains Rs
and e If(SP<CP) | discountisnotallowed? | Find his loss percent. will be its actual 25%, if it had been sold for Rs | 150. Find the marked price
discount |  thenwhatis |b. Dev buys lemons at Rs selling price? 2100 more, then the profit and the cost price of the




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
the result? 50 per dozen and sells e The marked price of would have been 10%. What article.
e What is the them at Rs 5 each. Find a cell phone is Rs is the cost price of the item? e A person buys an article at a
VAT his profit or loss 5000. If Rs 450 is discount of 13% and pays
amount percent. discounted and 13% 16% VAT. If he pays Rs 261
when 13% e Write down the formula VAT was levied, for VAT, find the marked
VAT is of selling price when find the VAT price of the article and also
levied on marked price and amount. the amount paid by him to
total sales of discount is given. buy the article.
Rs. 26000.
3. Compare of | e Calculate the VATand e Calculate the cost after e Predict/estimate the cost if | ¢ Compare two rates of taxi or o Prepare bills with varieties of
Calculat the bills, and other Taxes, total discount and applying tax bill was paid before the any bill if two conditions are conditions and compare
ion for restate the amount etc from the in the bill deadline and find the total given. benefits and loss.
the information given bills of domestic Example: Calculate the bill amount (bills without Example: Prepare bill in the
payment given in the consumption total bill amount to be paid discount is presented) Example: Two taxi charge | following conditions:
of bills. Example: From the | if starting rate, rate after Example: A bill s their rate at different rate. For | - Telephone bill for first 200
various | Example: given bill, if 13% tax is | certain distance or unit is presented. If bill was paid example, First taxi charges Rs. calls is Rs. 180.
bills Study the bill applied in the total | different. before the deadline, he/she 35 at the beginning and then | - Each minutes call after 200
includin |and write the | amount, find the bill would get 10% discount. Rs. 30 in every one kilometre. | calls charges Rs. 1.25
g - ta_x and amount to be paid. What would be the bill But, second taxi charges only | _ Calculate the bill amount if
electricit | discount amount to be paid. Rs. 10 at the starting _and then 100 calls are used during a
y, water | amount. Rs. 35 in every one kilometre. month
supply, Which taxi is better to use to 15% - h d13%
telephon travel 5 kilometer distance? - 1970 SETVICe charge an 0
e, meter V_AT is applied to the used
taxi. bill.
4. Explain  the Convert the given | Solve the problems related | Solve the problems related to | Solve the problems related to | Solve the problems related to
Solution | terms used for money into the required | to money exchange (using | money exchange (using more | money exchange (using | money exchange that required
of daily | money and currency. two variables). than two variables). commission with changed rate). multiple conversion including
life exchange: Example: Example: Example: Example: commission. Example:
problem | Buying  and Using the rate of Rs 107 | If 1 Canadian dollar = Rs. | 1$=x¥ At present 1 Euro can be bought | The cost for two ways air
s related | selling rates, for 1 US dollar, | 76.19 and 10 Japanize yen = l¥=ve at Rs. 110. If Nepali currency is | tickets from San Francisco to
to devaluation of calculate the US of Rs. | Rs. 8.77 what is the value of y devaluated by 3%, what is the | Kathmandu in US dollar 1400,
money currency, 4280. 35 Canadian dollar in | 1€=2zNRs cost of 74 Euro? whereas it costs Rs. 160500 for
exchang | common If 4 US dollar can be | Japanize yen? . . a two ways air tickets from
e currency, and exchanged with Rs 420, x\]fhla;; Iii tﬁgsguwalent amount Kathmandu to San Francisco.
money find the value of 33 ' Which air ticket is cheaper and
changer. dollar in rupees. by how much rupees if both the

Example:

transaction are done in USD




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
Find the (use USD 1 =Rs. 108)
today's
exchange rate
of Nepali
currency and
Japanese yen.
(from the news
paper)
Figure:
(Buying and
selling rates)
5. Calculate o State and explain the Compute the compound | e Find the compound interest ¢ Find the principal and rate of o Solve the verbal problem of
Solution | simple interest formula for calculating | interest and  compound and compound amount interest when interest or compound interest including
of and  amount Simple Interest, amount when principal, time (annually and half yearly up amount for two periods of different rate in different time
simple for more than Compound Interest, (1 or 2 years) and rate is to 3 years) time are given. Solve the mixed problems
problem | one year. Simple Amount and given. ¢ Find the principal, rate or ¢ Find the Compound Interest based on different rate and
S Example: Compound Amount Example: time when the interest and and Compound Amount when criteria (annually, half yearly,
involvin | a.  Find the (annually, half yearly | o Calculate the compound any two from principal, rate time is given in year and half Simple Interest, Compound
g amount of two with different rate and interest on Rs 2000 at the and time are given. year. Interest etc.)
compou | years on Rs. time). rate of 5% for 2 Example: Example: Example:
nd 5000 if the | ¢ Calculate compound yearscompounded e A person deposited Rs 15200 | e If the amount of a sum of .
interest | rates of amount for 2 yearsofa | annually. in the fixed deposits account money becomes Rs 12100 at | ° How much will Rs 5000
(Note: interest  for sum of money. of the bank for 2 years at the the end of 2 years and Rs amount 80 in 2 ye_a}rs r? t
start first and | Example: rate of 12% per annum. The 13310 at the end of 3 years at compound nterest If the
; - . - - rates for the successive
with second years | o State the formula of interest is compounded semi- the rate of interest ears be 7% and 10% per
simple are 10% and Compound interest annually. How much the compounded yearly, find the y 5 0 °Pp
- p years?
interest) | 15% (yearly). amount and compound rate of compound interest and

respectively.

e Write down the
formula of Compound
Amount (half yearly).

e Write down the
relation among
Principal, Time, Rate
and Compound
Interest and amount.

interest at the end of two
years?

¢ In how many years will be
Rs. 5000 amounts to Rs
6050 at the rate of 10% per
annum compound interest?

the sum.

Bishal deposits Rs 10000 in
‘A" bank and Rs 10000 in 'B'
bank at the same rate of 6%
p.a. 'A' bank pays interest
compounded half yearly
whereas 'B' bank pays
interest compounded yearly.
Calculate the interest which
bank had paid more and how
much at the end of 2 years.)




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
o If the difference between the
compound interest
compounded half yearly and
yearly on a sum of money
for 2 years at the rate of
20% per year is Rs 289.20.
Find the sum.
6. Identify  the | State and explain the | Calculate the projected | Find the initial population and | Find the time or rate from | e Solve the verbal problem of
Solution | base year | formula of calculating | years'  population  and | initial value of article if later | population growth and population growth and
of the | population, population growth and | depreciated value. years' value is  given. | compound depreciation compound depreciation
simple projected year | compound depreciation. Example: Example: Example: including different rate in
problem | population, Example: e 2 years ago, population of | e The present population of a | e If the population of any town different time
s related | population o Write down the formula a village was 16000. The city is 1, 05,840. If the of Gorkha district increase by | e Solve the mixed problems
to growth, initial of population growth rate of population growth population increase every 2 times in a period of 2 years based on different rate and
populati | price, price and compound of that village is 5%. year by 5%, find what was due to industrial development. criteria
on after t years depreciation What is the present the population of city of Find the population growth Example:
growth | and compound | e Which formula is used population? before 2 years? rate. e The population of Bhimsen
and depreciation. to solve the given e The present price of a e If the cost is depreciated at | e The value of a factory is Rs Gaunpalika is 42,366. If it
compou | Example: problem? (In how many motorcycle is Rs 140000. the rate of 10% per year the 204800. If it depreciates at 12 had increased by 3%, 2.5%
nd o |dentify the years will be population It is depreciated at 7% per cost of a motorcycle after 3 1 - and 5% respectively in
deprecia given of a town be 26901 year. Then find the price years becomes Rs 92,583 2 % annually. When will it the last 3 years, find the
tion problem is from 24400 at growth of after 2 years. calculate the original price value become Rs. 137200? population of that place in 3
either 5% p.a?) of the motorcycle. years ago.
compound e There were 1000 students in

deprecation
or
population
growth (If
the cost is
depreciated
at the rate of
10% p.a the
cost of a
motorcycle
after 3 years

Prabhat High school in 2072
B.S. If each group of 10
students brought a new
student for admission to
increase the number of
students in each academic
session, find the number of
students in 2074 B.S.
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becomes Rs
92,583
calculate the
original
price of the
motorcycle.)
7. e Estimate the | e Estimate the number of | e Estimate the cost if | Omitting the doors or windows | e Omitting the doors or | e Use the relation of area and
Solution | cost if rate bricks or tiles required dimensions of area and | estimate the cost if dimensions | windows estimate the cost if volume to estimate the cost
of the | and the area to pave/build walls, unit blocks as well as cost | of area and unit blocks as well dimensions of area and of unit or cost of total
problem | are given. road, etc. of unit block are given. as cost of unit block are given. unit/blocks as well as cost of volume/area.
s on | Example: A | Example: A garden has is | Example: A garden has is | Example:A wall of 15m x 10 unit block involving four Example: A wall has 1ft x
Area wall is 15 m | 15 m long and 5 m wide | 15 m long and 5 m wide | m has to be painted. In the walls, window, door, ceiling, 10ft x 3ft dimension. In the
and cost | long and 10 m | road. How many bricks of | road. How many bricks of | wall, there is a door of 1.5m by etc are given wall, 1ftx5ft x .25t size
(carpeti | wide. Find the | 10c m x 5 ¢cm are required | 10cm x 5 cm are required to | 2m at the middle. If the wall is | Example: A square shaped bricks are used. Find the total
ng, cost of | to pave the ground? pave the ground? Find the | to be paved by the tiles of 1ft x | room has to be painted in four cost of bricks to be used and
painting | painting  the total cost of the bricks to | 0.5 ft costing Rs. 100 each, | walls and carpeting on the floor. the cost of colouring one side
, wall at the rate pave the road. find the total cost to pave the | The cost of painting the walls is of the wall if the cost of each
gardenin | of Rs. 50 per tiles. Rs. 50 per square fit and cost of brick is Rs. 15 and cost of
9) square meter. carpeting is Rs. 25 per square fit, one square fit painting is Rs.
find the total cost to make a 50.
room of 12 ft length.
8. e Draw the o State and explain ¢ Find the area of triangle o Calculate the Curve Surface |e Find the area and volume of Solve the problems related to
Calculat figures of formulas of Lateral when the sides are given. Area, Total Surface Area triangular prism. day to day life practice
ion of | triangular Surface Area (Curve e Find the area and volume and volume of (Cylinder, e Find the radius or vertical (required clothes for tent,
the area prism, Surface Area), Total of (cylinder, sphere, Sphere, Hemisphere and height or slant height of a dress and so on, required
and pyramid, Surface Area and hemisphere, and cone). cone). solid object when the area or materials to make an object,
volume sphere, volume of solid objects | Example: e Find the length of any volume is given. melding the one materials
of solid hemisphere, (triangular prism, A dimension from the given o Solve the problems related to and make another)
object; and cone. sphere, hemisphere, and $ Y area and volume of solid combined object. Example:
triangul Locate the cone). N ) objects. Example: e From a cylindrical log
ar base areaand | Example: Example: e Find the total surface area of having height 50m and
prism, surface areas | o  Write down the B_ 15cm C _ There are two  solid given prism diameter 14m, a cone of
cylinder of the solids. formula to calculate . Fl_nd the area of given hemispherical objects made qual d_lameter and equa!
,Sphere, Example: the thal Surface Area triangle of earth having the same height is removed out. Find
hemisph | o Draw the of cylinder. shape and size. If the total the total surface area of
ere and fIgl_Jre of e State the formula to surface area of one remaining part.
cone. cylinder and calculate the volume hemisphere object is 462
colour the of hemisphere. e Find the
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area of base. | ¢ Established the Volume of cylinder if its | square cm, find the total § < >
e In the given formula of Curve height is 20 cm and radius | surface area of the sphere @]
figure locate Surface Area of cone. of base is 7 cm. which is formed by attaching
slant height, ¢ Obtain the total surface those two  hemispherical @
radius and area of a hemisphere objects. S W
vertical having the diameter 21 =
height also cm. o > v
mention e Thetadius of circular base and
their the height of a cylinder are in o [f the total surface area of
relation. the ratio 5: 7. If the volume of cylinder of radius 6 cm and
¢ the cylinder is 550 cubic cm, height 21 cm is equal to the
find the radius of the base of surface area of sphere, find
‘ the cylinder. the volume of sphere.
e The total height of the pencil
AL=-3--38 shaped solid object given in
the figure is 24 cm & the
diameter of the cylinder is 14
cm. If the heights of cone and
cylinder are in the ratio of 3:5
find the total volume of the
solid object.
fh‘x
’ N,
F hY
CiIl
9. Identify  the | Describe the formula of | Solve the direct problems | Solve the problem related to |e Solve the problems related to ¢ Find the volume and Area of
Soluti | dimension of | Lateral Surface Area, | using Lateral Surface Area, | Lateral Surface Area, Total | Areaand volume with square based Pyramids
on of | solids (length | Total Surface Area and | Total Surface Area and | Surface Area, and volume of | unknown dimension and with (mixed problem)
the of base, length | volume of square base | volume of square base | square base pyramid as a more than one condition e Find volume and Area of
proble | of vertical | pyramid. pyramid (length of side, | single condition e Example: combined solid (Pyramid and
ms of | height, length | Example: slant height, and vertical | Example: prism or Pyramid and cone)
area of slant height, | ¢ What is the formula of | height are directly given). e Problems based on required
and length of edge) Lateral Surface Area Example: material to make the solid
volum | and their of square base A pyramid has a squared object, tent and cost
e of | relation. pyramid? base of side 18 cm and estimation of geometrical
pyram | Example: e Write down the height 12 cm. Calculate the
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id and | e Write down formula to calculate total surface area. E P bodies.
combi the name of the volume of square Example:
ned vertical base pyramid e Find the volume of the solid
object. height, slant D c D c objects given below.
height, base L / _________________
and edge of 0% :
the given . IS g
pyramid. e« ABcm Binthe A " B 5 “
figure the total surface area | In the given square based Q&N

k)

,0"I,|

A B

Mention the
relation of
vertical
height, slant
height, base
and edge
from the
given
figure.

N
AN
(B WY
VAN
/ ':Jh F

of the given square based
pyramid is 96 cm? and the
side of the square base is 6
cm, find the slant height of
the pyramid.

pyramid, volume of the pyramid
is 1568 cm® and half of the
length of the side of the base
(OM) = 7 cm. Calculate the area
of triangular faces of the
pyramid.

3cm

¢ The vertical height and length
of base of a squared based
pyramid are in the ratio of 2:
3. If the total surface area of
the pyramid is 384 cm?, find
the slant height of the
pyramid.
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10. e Recognize ¢ -Recognize and state the | e -Construct triangles and | e Construct a triangle having | e Construct a triangle having the | e Establish the relationship of
Constru and properties of various quadrilateral  separately the area equal to the area of area equal to the given area of different polygons
ction of differentiate types of triangles and with the given specified given specified quadrilateral parallelogram/rhombus/rectan (triangle and quadrilateral) by
triangle various quadrilaterals and measurements. when: gle/square where the lengths making joint  construction
and plane distinguish them on the | Example: Construct the | - length of all sides and a of diagonals of | with justification.
quadrila geometrical basis of their properties. quadrilateral ABCD when | diagonal are given parallelogram/rhombus are | Example: Justify PAQB and
teral shapes e Calculate area of | AB=5cm, BC =4cm, AC | -length of four sides and given and the angle between | PQRS have same area after
having especially triangle and | =6cm, AD = 3cm, ZDAB | measure of an angle are given. diagonals is given. constructing a rectangle PQRS
equal triangle and | quadrilateral using | =90°. « Construct quadrilateral | e Construct rectangle with area | in which PQ = 6 cm, QR= 4cm
area and quadrilateral formula. having the area equal to the equal to the given triangle. a parallelogram PAQB having
investig (rectangle, area of given specified | Example: the area equal to the area of
ation of square, Example: triangle. Construct a rectangle ABCD | rectangle PQRS.
re_lations trapezium, e What are the properties e Construct triangle with the | with AC= 6cm, BD= 7cm and
hip parallelogra of square? In what area equal to the area of | angle between them is 60
between m, rhombus, | ways a square is given triangle. degree. Also construct a triangle
them. and different from . whose area is equal to the area of
irregular rectangle? rectangle ABCD-
quadrilateral | e -Calculate the area of Example: e Construct a triangle ABC
) by their | following triangle: e Construct a quadrilateral | having sides AB= 4 cm, BC=
appearances A PQRS in which PQ= QR= 6.8 cm, CA= 6.5 cm, then
. 5cm, RS= PS= 6cm and construct a rectangle equal in
Example: dem b. /\\ angle ZQPS = 90° and area.
What type of | * g3emc 5m C construct a triangle PST

shapes are the
given figures?

having the area equal to
the area of quadrilateral
PQRS.

e Construct a quadrilateral
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equal in area to the triangle
a@D ABC with AB =2.8 cm, BC=
ij 3.6 cm, and CA= 3cm.
C. 5
e'::f'm e Construct a triangle ABC
having a side a= 6.4 cm, b=
6cm, and c= 5.6 cm. Also
¢ Draw  and construct another triangle
measure equal in area to the triangle
geometrical ABC having one e 7cm.
figures
using
compass,
rural,
protector,
set  square
etc.
o. Draw a
triangle with
one angle
75° (using
compass).

S 11 e Calculate the area of | e -Represent the given | e Prove with arguments linked | e Solve simple problem (in | e Solve complex problems (in
Examin o Identify different  types  of | verbal geometrical together with chain of which the use of one or two which the connection/use of
ation of whether the triangles and proposition with figures logical reasoning in proper theorem/argument is needed) more than two
the pair of quadrilateral using and verify the statement. order to reach wup to by using the concept on theorem/argument is needed)
relations parallel formula. Example: Draw necessary conclusion  of  familiar relationship between area of | by using the concept on
hip lines using e State and apply | figure representing theorem. triangle and  quadrilateral relationship between area of
between the congruency axioms of | following statement: Example: having the same base and triangle and quadrilateral
area of properties of triangles Triangles on the same base | Prove that: Triangles on the parallel lines. having same base and parallel
triangle parallel Example: and between the same | same base and between the lines is needed)
and lines. e Calculate area of | parallels are equal in area. same parallels are equal in :Example: Prove that Area of
quadrila | o Identify the following figure: - area. triangle PQM=area of triangle
teral base and e PSM
having height of _
same triangle and |
base and quadrilateral s
between . =
same e ldentify e Verify following pairs
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Criteria

Standards

Pre-basic

Basic

Proficient 1

Proficient 2

Proficient 3

Advance

parallel
lines.

different
pairs of
congruent
triangles,
alternate
angles,
correspondi
ng angles,
co-interior
by angles
figure.
[ ]
Example:
Which of the
following is a
pair of parallel
lines? Give
reasons.

e Name the
base and
height in the
following
figures:

of triangles
congruent:

are

2
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A
AN
A B
W/
o Name all
possible pair
of
congruent,
correspondin
g, and co-
interior
angles from
following
figure:
E
A—C/ B
c—H D
12. e Identify e Define and illustrate the | e Construct  figure to | -Verify experimentally of the | - Prove the theorem | -Use the verified relation to
Verifica different different parts of circle represent given verbal | theorems on circle related to | geometrically with statement and | solve the related problems.
tion of parts of a including radius, chord, statement related to the | arc and angles. reason. Example:
the circle. diameter, sector, central relation between angles | Example: Verify In the figure A, B,C and D are
relation | Example: angle, subtended angle, of a circle. experimentally: Example: Prove that: The angle | concyclic points. If arc(AB) =
between | Identify arc, and tangent, cyclic | Example: Draw figure to | Angle in a semi-circle is right | at the centre of the circle is | arc (BC), then prove that
the centre, radius, quadrilateral in  word | show the following | angle. double the angle at the | ,BDC = /AEC.
angles circumference, and in figure. statements and explain the circumference standing on the
at the | tangent from | Example: What is a | relation. Can use relation of radius of | same arc.
centre following tangent of a circle? | -The angle at the centre of | circle and tangent to solve
and circle: Illustrate with figure. the circle is double the angle | numerical problems.

circumf

at

the circumference
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erence B standing on the same arc. E
of a -Express the given parts and
circle. A CD part to be proved in words C
or in symbol( relevant to
F figure)
e
-Angle in a semi-circle is B
right angle. s
13. Identify  the | - Identify and use the | - Make use of assumptions | - Can prove the theories of | -Provide appropriate | Provide appropriate
Establis | central angle, | theorems on arc, angle, | and theorems on arc/angle | circle and arc relationship and | organization of set of statements | organization of set of
hment inscribed tangent and cyclic | and tangent of circle to | cyclic quadrilateral ~ when | and their arguments to reach up | statements and their arguments
of the | angle, arcetc. | quadrilateral to show he | solve simple geometrical | construction is not required. to the conclusion of complex | to reach up to the conclusion of
arc Example: relationship. problem  (requiring the (requiring the connection of | complex (requiring the
angle name the implementation/connection Example: more than four theorems or | connection of more than four
relations | central angle, | Example: of one or two theorems or | 1. Prove that sum of opposite | assumptions) on familiar | theorems or assumptions) on
hip  of | inscribed angle | 1. What is the value x | assumptions) angles of a cyclic quadrilateral | problem. unfamiliar problem
the and arc | when value of y is 130° Eg. In the given figure, O is | is 180°. e.g. In the given figure, O is the | e.g..In the given figure O is the
circles subtended of A the center of the circle and . centre of the circle. Prove that | centre of the circle with
and them. CDE is the tangent at D | - Solve the medium level Arc BC= lA AD informations provided in figure
solution A .Find the value of 2BSC problem on arc  angle rebL= 3 A . Then prove that:
of S B c relationsip of circle( requiring LX+LYy=17
related A 2. Find the value of 3 the connection of three or four A B ,;":.;‘
problem | B ’ c /BCD if Z/BAD is 85°. concepts of assumption .) £ A
s. A L J o eg. In the given figure find the [
P | value of x: | P £ N
B S e AT AN
D £ Dye Wi A 2. Can prove any theorem of A
N R \:, ,o circlg r(_alated to arc-a_n_gle I: Ve
3. In the figure, what is \ 8 :1?;?352;‘:] requiring \
the value of ZACO if AB ~, Example:

is tangent at C?

Prove that inscribed angles are
half of the angle at the centre
when they stand at same arc.
(without using arc-angle
relationship)
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14. 1. Identify the | 1. Define trigonometric | 1. Calculate the area of a | Find the missing sides or angle | Calculate the area of | 1. Apply the trigonometric
Calculat | different parts | ratios and find the values | triangle using trigonometric | of a triangle if the area of | quadrilaterals  (parallelogram, | rule/formula to find the area of
ions of | ofarightangle | of trigonometric ratios of | relation of Sine of an angle. | triangle is given. Rhombus and kite) using | combined region of more than
the area | triangle. the standard angles. | Example : Find the area of trigonometric formula for the | one shape.
of 2. Apply | (0°,30°,45° 60°90°) triangles from the following | Examples : area of triangle. Example: In the given
triangles | Pythagoras 2. Use three basic | figures (1) In the given A ABC,if< | Examples: quadrilateral, < LMO = 2
and theorem to | trigonometric  relations ABC=30° BC = 12c¢m and the | (1) In the given figure AB = < OMN,OM = MN
quadrila | find the length | and reciprocal relations to area of triangle ABC is 27 cm? | 10cm, BC = 8cm, < B = 30°, =10cm LM = 6cm,
terals of  unknown | simplify  trigonometric Find the measure of AB find the area of the figureABCD. | < MON = 75° . What is area
using side in a right | expressions and proving | (i) A of quadrilateral LMNO?
trigono | angle triangle. | simple trigonometric B D cC
metric 3. identities.
formula | Example: Example: ¢
1) Write | (1)From the given figure, Sem
down the | define the trigonometric C A\ A £\ A B
perpendicular, | ratio of sin of angle a b B 12 cm C L0cm
base, and | (2) Find the values . . .
hypotenuses of | trigonometric ratios of sin (2 In the given AABC if ga:)r:;gss%ytehnegggifﬁ%Rs Isa
the given right | and cosine of angles 30 | (ii) AB=6cm, BC=8cm and the

angle triangle.

2) In the
following
figure find the
values of x.

and 45 degrees using a
right angled triangle.

area of AABC is 12v3 cm?

Find the value of
<ABC.

rhombus PQRS=16¢cm?
PQR=30° .
Find the measurement of SR.

and <

P
N
- s
A 2
e -,
o 300 <“'-\
s < >
- &
T L
.JH'\__\ .-"A'H.
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e i écm /
| , 4‘
B 1m { 5
B 8cm c
(3)What is the a
area of the
right  angled B C
triangle given
in question
(2)? ((3) Prove the identity
using trigonometric
relations: .......
15. Find the remaining angle | Draw figure to illustrate the | Solve the straight forward | Calculate the required angle | Apply knowledge and skills of
Solution and sides in a right angled | objects/situation with height | verbal problems on height and | (angle of  elevation or | trigonometric ratios to find the
of the triangle using | and distance, and describe | distance involving angle of | depression) by using the concept | height and distance from
problem trigonometric ratio and | the terms like line of sight, | elevation and depression. of trigonometric ratios. combined conditions.
s related Pythagoras theorem. angle of elevation and angle
to of depression with example. | Example: Example: A girl 1.54 m tall is | Example: A man 1.6m tall and
height Example : In AABC right (1) A tower on the bank of a | 30m away from a tower whose | the length of his shadow is
and angled at B, AB = 12cm | Example: river is of 40 meters height and | height is 53.5m. What is the | 60cm. Find the length of the
distance and < A=30° find the | (1) Name the angle formed | the angle of elevation of top of | angle of elevation of the top of | shadow of a building 40m tall
using length of BC in given situation: the tower from the opposite | the tower from his eyes? at same time of a day.
trigono (a) From the top of a house, | bank is 60° Find the breadth of
metric you look down to a car on | the river.
ratio the road. (2) An eagle flying exactly

(b) From a point O, you
look up at the object P,
placed above the level of

your

eyes.

above a tree observes a fish in
a pond at a distance of 275m
from the tree. If the angle of
depression is 60° find the
height of the eagle from the
Ground level.
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bractugh Vi
30° g
B l:cm Wardmetel dne

(2)What is the relation of <
CAD and <ACB in the
figure?

(3) Draw the figure of the
question given below:

A 25 ft long ladder resting
on a wall makes an angle of
30° with the ground. Find
the height of the wall
reached by the ladder.
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16. 1. Identify the | 1. Find the mean median | Calculate the wvalue of | Calculate the median and | Use the concept of mean, | Find the value of mean, median
Finding | types of data | and quartiles from the | arithmetic mean of grouped | quartiles in the grouped data | median and quartiles to find the | and  quartiles  from  the
mean, and construct a | discrete series2. State and | data by using formula using formula missing frequencies in a grouped | unfamiliar situation.
median | frequency explain the formula of . data Example : Example (1): Calculate the
and table. mean, median and | Example: Compute the | Example:  Compute  first value of Qs from the given data.
quartiles | 2. Compute | quartiles of continuous | value of arithmetic mean | quartile (Q;) from the given | The median of given data is 24.
of the value of | series. from the following data. data. Find the value of k.
grouped | mean, median | Example: ol ol ol ol o o
data and quartiles | -Find the value of Q.. x |3l S|l ala x | o a2 8|8 81 o 8| 3|F|3 gl 31 %8

. — N [32) < n L) ! o o o = 1 o o o o - o o O o o
(Contln of the |X llO 120 |30 |40 EO | ol — =1 39 (@) ol = « 3] < () | Q¢ @™ < o
uous individual [flo b b B fho [[LF]4]6 [10]15]5 f 2|6 |4 |5 |2 f 9|21k |15] 10 f 81015125
series) data. . .
by using -In a continuous series,
. what is the formula to .

the Example: calculate the value of Qs ? (2) The mean of 200 items was
formula | 1. Construct 3 50. Later on, it was discovered

the frequency
table taking a
suitable class
interval of the
following data.
18,7,11,23,25,28,9,
13,26,29,20,9,14,2
4,21,16,29,5,6,33
2. Runs scored
by a cricketer
in 5 matches
are
70,90,80,64
and 46 Find
the  average
score.

that the two items were misread
as 92 and 8 instead of 192 and
88. Find out the correct mean.
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17. Read Ilustrate the grouped data | Read and compare the data | Obtain the values of median, | Find the frequency of the median | Interpret the data by locating
Analysis | Cumulative into ogive curve. from the ogive graph to find | Q, and Q3 by calculating and | class, @; Class and Q5 class by | the median and quartiles with
of data | frequency out the class interval of | over serving the ogive graph. observing the ogive graph. the help of cumulative
using curve (ogive) | Example: Draw an ogive | median, first quartile and frequency curve "ogive" and
central and draw | for the following data. third quartile. Example: Find the Q5 value | Example: Find the first quartile | draw its conclusion.
values information X | 10- | 20- | 30- | 40 from the graph given below. class and its frequency from the
(First . 20 | 30 | 40 | 50 Example: Find the median i following cumulative frequency | Example: From the given data
Quartile | Example: F |4 6 10 | 15 class from the given graph. |-_L - curve. below draw an ogive and find
, median | Answer  the A s = b out the values of median and
and following i al tn =1 quartiles from the graph.
third questions by 100 o - " ]
. . A 24 |l ol v
quartile | looking  the 80 0 |7 6 - x| w222
of given  ogive 9 7 0 10 203040 50 60 8 . bl il RS A B
grouped | graph. 40 o 0
data a. What is the 20 e Marks obtained s oo maw xt [[F|2]6 452
from total  number 0 10 20304050 Marks obtained
ogive) of students in Marks Obtained
the graph?
b. Write the
lower limit
and upper
limit of class
interval 30-40.

A

10
s 171

0 1020304050
Weight
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© 18. e Findthe ¢ Find the L.C.M. of e Find the H.C.F. of e Find the L.C.M. of binomial | Find the L.C.M. of trinomial | Use the concept of H.C.F. and
3 Finding H.C.E. of monomial expression. binomial expression of the expression of the form a2- b?, | algebraic ~ expressions by | L.C.M. to solve the related
<—t°’ the monomial form a2- b2, a3— bd, a3 + b3 a3— bs, a3 + b3 factorization method. problems in algebraic
H.C.F. expression. e Find the H.C.F. of (two expressions only) (up to three expressions only) expressions.
and trinomial expression of the | o Find the H.C.F. of the
L.C.M. form ax2 + bx + c. trinomial expressions of the
glfgebrai form a* + a2b? + b*.
Example: Example: . .
c . : 3 : . Example: Example:
expressi Eﬁ%mple. the ;r;dztft;l};c.M. of 15y Fi;na%ih;aHAzC;%zO;n d (a+b)? Example: Find the L.C.M. of 8a%+ b3, 8a° | 1. Find the lowest degree of
ons by | 4 CF. of 5x% i) x2 bx+5andx2-2x + 1 | 1. Find the LC.M. of a3 + b? —b? and 16a* +4a%h? + b* expression, which is divisible by
factoriza | gnq 25x4. 2 b2 and (a+.b).2 ' : the expressions 2x? + 7x + 1 and
tion : 24x* + 3X.
method . 3. 13 2. In the given Venn diagram,
(at most 2. éFln30| the H.CAF. of2 Eia +4b : shadow the part, which represent
trinomia 8a’—b*® and 16a* +4a*b® + b HCF and LCM and how? Give
I reason.
expressi —
on) :
19. Identify  the | o Simplify the radical o Rationalize the o Simplify by rationalizing the | 1. Rationalize the denominators | Simplify the simple radical surds
Solution | surds. surds of degree 2 denominator of surds up to denominator of surds up to of surds having three terms. including four basic operations
of the including + and — sign, two terms. two terms. 2. Solve the equation involving | and interpret the result.
problem (without variables) * Solve the equations * Solve equations involving radical surds with four basic
s related e Simplify the radical involving radical sign of guadratic surds. operations.
to surds of same degree degree 2.
SIm_pIe including signs (having only one root)
radical (+and )
e Sl
g four ; .
basic variable. 1E;i?nmﬁ|f3'_ Example:
operatio Example: le- - SIMPIy: Example: 1. Show that the value of x are 4
ns of EXampIe: 1 Slmpllfy: Example . 1. Slmpllfy and _4 when solving the
mathem | Which one is V45 + /20 — V80 1. Simplity: 3

equation




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
atics the 2. Simplify: 32 73 25 7 25 VxZ = 2x—4—
Surds? V8x6y 8 + {xoy-11 V6- 3 Vio+ V3 vV5+ V6 V5t V3 3-v5+ iz | Vaii—3x—3=1 Why x=
g) ‘3/% 2.solve 2. Solve: J6y—5+7= 3v2 3v2 —= does not satisfy the
c) o Sx+9=12 12 V15 + 3v2 7 —\15+ 32 equation? Give reason.
3) 2. Solve: 2.Solve: 2. Represent the surd number v/3
V125 2Vx —Vix—11=1 a+2x ++va?—4x? ) in number line.
a+2x —va? —4x?
20. Describe  the | Simplify  the  simple | Simplify the  problems | Solve the linear exponential | e Solve the quadratic Solve the unfamiliar problemsg
Simplifi | basic laws of | problems involving two | involving more than two | equation. exponential equation. using laws of indices and
cation indices. laws of indices | laws of indices. e Solve the problems under exponential equation.
and X% X xP = xatP given condition using laws of
solution x® +xb = xob indices.
of the Example: Example:
algebrai | Example: Example: Example: Example: 1 Solve: ’ If a™.a" = (a™)", prove that
c What is the | Simplify: Simplify: Solve: ’ 4 3x;1 — 274 0% m(n-2) + n(m-2) =0
expressi | value ofx® x 3x+2 _ 3x K@\ EHPC b\ bcma 3%+2 3% =48 ) I e - -
b 22 X X . p+q+r=0,prove that
ons x°? 8 x 3% (xb> X <XC> 1
related a) x«b c+a—b T =g
to b)xa/b y x_c 1+ aP +1a q
indices. | c)ya+b x@ e
d)xb 1+ aq1+ a
i atar -
21. Simplify  the | Simplify the two algebraic | Simplify the simple | Simplify the two algebraic | Simplify the three algebraic | Simplify the unfamiliar
Simplifi | two algebraic | fractions with the same | algebraic expressions having | fractions with trinomials in | fractions with trinomials | problems of algebraic fraction.
cation fractions with | binomial denominators. binomial or  trinomial | denominators. denominators.
of the same denominator and binomials
algebrai | monomial Example: having different Example:
c denominators. | Simplify: denominators. Example: Simplify:
fraction | Example: a b Example: Simplify: Example: 2
Simplify: W —Db2 ab—b? Simplify: Simplify: fa tx_ [* <\[§
x  3x 1 1 2y X2 +9x + 20 x—1 x—2 X a+tx a
P + t 3 3 1 2 T2
ab ~ ab x—y x+y x*-—y _ x?—=3x+2 x*—-5x+6 2
X2+ 12x +35 x—5 _ E) a(x — ay*
T —8x+is x) x*(a+x)




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
22. Solve the | Solve the simultaneous | e Express in mathematical e Solve the verbal problems | Solve the verbal problems of | Solve the verbal problems on
Solution | single variable | linear equation having form for verbal problems of simultaneous linear quadratic equation simultaneous linear equation
of the | linear equation | two variables. on simultaneous linear equation. and quadratic equation related
verbal Example: equations o Solve the simple verbal to daily life problems.
problem _ o Express in mathematical problems on quadratic
S . on _ 1. Solve:x+5=5X-Y= | form for verbal problems equation. ) )
simultan Example. 1 of quadratic equation. Example: Example : Example: N
eous Solve: Example: 1 A number consists of two 1. The present age of father and | A sum of money was divided
linear 1.8x=x+15 PIE: Ll - his son is 42 years and 16 years | equally among a certain
equation | 2. The sum of 1'. Ram is 4 years elder thap digits wh.ose ;um 'Z equal :\O respectively. Find how many | number of persons. There had
s and | 4 and twice of Sita gnd the sum of their | 10. If 36 is su tracte_ _fromt e years ago the product of their | been 6 more people, each
quadrati | a number is ages Is 44 years. Write the | number, _the digits ~ are age was 272? would have received a Re 1
c 32, find the equat_lgns for grven reverse_d. Find the number. 2. The product of ages (in year) | less, and there had been 4
equation | number condition. 2. 11 7 Is added to the square of | ¢y ine prothers is 64 then find | people less, each would have
2. The prese.nt age.of a positive number, the sum is their present year. received a rupee more. Find the
father and his son is 42 88, find the number. number of persons and the sum
years and 16 years each received.
respectively. In x years
ago the product of their
age was 272. Write the
equation for it.
Proba | 23. 1. Identify the | 1. Find the probability by | 1. Find the probability of | Find the probability of | Find the probability by using | Solve the problems of
bility | Finding | experiment, using P(A) =n(A)/n(S) mutually exclusive events | mutually inclusive events by | tree diagram for dependent | probability by using probability
the events and | 2. Define dependent and | by wusing concept of P | using concept of P(AU B)= | events scale, addition, multiplication
probabil | sample space | independent events. (AUB) =P (A) + P (B). P(A) + P(B) — P(A N B) where | Example: laws and P (A).
ity of | of single 2. Solve the problems using | P(A N B) #£0, In a deck of 52 well shuffled | (Three events).
mutuall | unbiased Example: P(ANB)=P(A) x P(B) and | Example: cards, 3 cards are drawn | Example:
y experiment, 1. Find the probability of | P(ANBNC) =P(A) x P(B) x | In a deck of 52 well shuffled | randomly one after another | A problem is given to solve it
exclusiv | and find the | getting even numbers | p(C) cards, a card is chosen | without replacement. Represent | to A, B and C candidates. The
e events | probability of | when a cubical dice is randomly. Calculate  the | the experiment in probability | probability of solving the
using an event. thrown. Example: probability of getting an ace or | tree diagram. problem are respectively 1/3,
addition 2. Which of the following | 1. A bag consists of 30 balls | a black. 1/4 and 1/5. What is the
and Example: is an independent event? of same shape and size probability that (a) either of
multipli | 1. Write down | a) H and T of coin in a | written from 1 to 30. Find them
cation the sample | single toss. the probability of getting the can solve the problem
laws space when a | b) H of coin and 6 of dice. | ball written multiples of 5 or (b) None of them can solve the
24, cubical dice is | ¢) Jack and Red 7. problem.
Solution | thrown. d) Prime and odd number | 2. Find the probability of
of the | 2. What is the | of dice when a dice is | getting a head on coin and 6




Cont Standards
ent Criteri Pre-basic Basic Proficient 1 Proficient 2 Proficient 3 Advance
riteria
Dom
ain
problem | probability of | thrown once. on dice when a dice is rolled
s related | gettinga5ina and a coin is tossed
to dice when it is simultaneously.
probabil | drawn once?
ity of
depende
nt and
indepen
dent

events




2.4 Specification of Items
The following specification table presents content domain, criteria, weightage percentage,
number and types of items, allocation of marks and distribution items in each of the six

standards.

Table 2.5: Table of specification for item selection

. Criteria Weightage | Marks | Weightage for items of various
Content domain No. (%) standards
Arithmetic 12 10 The weightage of items in each set
Mensuration 14 1 should be around as follows:
Algebra 23 18 Level 1: 10%,
Geometry 26 21 Levels 2, 3, 4 and 5 each: 20%, and
Sets and 11 9 Level 6: 10%.
trigonometry
Data and probability 14 11
Total 100%
Note:

1. The total number of SR (selected response) items (MCQ), CR (constructed response) items carrying
1 mark each (very short answer question) carrying 1 mark each, CR items carrying 2 or 3 marks
should be asked.

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

Note that the weightage for items of various standards as mentioned above are tentative as the
actual weightage of each standard will be calculated and adjusted based on the students' actual
score in the test. However, the above suggested weightage of each standard help for item
selection. Questions should be both type: selected response (SR)—-multiple choice questions
(MCQ) and constructed response (CR)—very short caring 1 mark and partially creditable
questions caring 2 or 3 marks each. If the contents areas having small number of items
(weightages) have the difficulty in covering six levels of standards in one set of test booklet,
such contents areas may be covered by three sets of questions, which are administered at a time

to different student.

2.5 Cognitive Domain
While developing and selecting items various levels of Cognitive Domains should be taken into
consideration. Items should be selected according as the six standards defined as above;

however, we should check and ensure the representation of various cognitive domains in an
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adequate level. Therefore, within the six levels of standard various levels of cognitive domain (as
in table 2.6) should be included.

Along with content domain, the assessment items should represent various levels of cognitive
domain, which are generally hierarchical in the sense of complexity and abstraction of
knowledge and skills and their application. The levels of cognitive domain in this framework are
adopted from revised Bloom's taxonomy for learning (see, Aderson & Karthwohl, 2001). Among
six levels of taxonomy, first three Remembering, Understanding and Applying are considered
separately and the last three analysing, evaluating and creating are combined as Reasoning.
While setting cognitive domain, Solo Taxonomy of surface and deep learning as categorized into
five levels: pre-structural, structural, multi-structural, relational and extended abstract (See,

www.ug.edu.au/teach/assessment/docs/biggs-SOLO.pdf) has also been taken into consideration.

TIMSS assessment framework 2015 for mathematics at grade 8 categorised cognitive domain
into three categories: Knowing, Applying and Reasoning (see, IEA, 2016), which also an
adoption from the revised Bloom's taxonomy of cognitive domain. We may compare these three
cognitive domains for TIMSS 2015 with the proposed cognitive domain for NASA 2019 at grade
10 as follows: Knowing as Remembering and Understanding; Applying as Applying; and
Reasoning as Reasoning.

As in the Bloom’s definition remembering shows memory of previously learned material by
recalling facts, terms, basic concepts, and answers. Understanding demonstrates understanding of
facts and ideas by organizing, comparing, translating, interpreting, giving descriptions, and
stating main ideas. Applying includes solving problems to new situations by applying acquired
knowledge, facts, techniques and rules in a different way (Aderson & Karthwohl, 2001).
Reasoning is not limited to the solution of routine problems but also includes unfamiliar
situations, complex contexts, and solving multi-step problems using more than one relations and
contexts (IEA, 2015).

Table 2.6: Representation of various cognitive domains in the test

Cognitive Domain Weightage
Remembering 10%
Understanding 35%
Applying 35%
Reasoning 20%

100%
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Chapter 3: %1 QOHAT YTl AT T AT S

(Assessment Framework for Nepali at Grade 10)

3.9 9= A (Introduction)
famedTa RIGTAT A9T6l A9l Aeeaqu @\ g | A1 fauy fqereadesl IRiE Hamata Far 90
TF AEATd YA GSAASA g e | AATAHT TGS ITSH, HTHTSe 99T AiEkiae TR, A=

AT SEER, AR, Fog, Gfaty e difgs ¥ fafgd aerer TH@ WTeas Surell qT97 e ATt
T | favasr fafa=r Terem BRUT W1 FUTEl AT T9Tel HART AUTATH 99 Jel 9T 936 TE8H |
TATCAT ATIT TR HIH FIoTpl AT gebT @1 fafaer sroramder Jureiid=res q=ur T qeqehed
HTeAH 19T (Lingua Franca) &1 &9HT 9iF T1Ud 3 |

T faarera et yRteTeE desta § quTe AT Afqar e 91 9SAIeT g% AR 3 |
AreAtAE RTeT 9TeeH 09y o FAT 90 W AUl [AUIdr ATTEd AR ¥ T qUigH 00
IR TWHl B | AT [0 AATT AATIAR HET ILT ATl ATUTHT [q=refiesal s d9 ¥
fasiTcHe awar e RIS WHl B | a9d AT9HE Hed Jaddi— 9iie GeEHar 3 wraaeeEd(

Compentency and performance) @8 @&T FATE WINE AT [GHETEAT FEAT 90 BT TEAFRH Bixd Sl

T | TEIHHAT ATl ATITR] AT FeTHAT TIT FRGFIRAATs AT, ddTS, TEg T o@rg T =%
aTfyes ArqHT fame iuesr g |

Tl faurgene faandieear wifte A faema ST I29T A@UR B | Greatqs dedr STl 99
RreroraTe fammdiaT it qeraar Afqaig 9 q9r T [augsl AT GHT ATEGITF T TSTard q4aT
Toq Afaeafdd eHdaTH [qFEERT WwHl g | AAHE dedl HeT 90 H AN HgRer TRuwr e
FETAAT qAT HEW Q0 T FHENTA [Geblg IJUATSHR! ATUARAT IAT YL STl [oebTd TMRUeRl & | AT
THEV gramel ifeTeh TURAR THEAT Frael FoaTeld T Fel 40 PT (b It TEHETTRT AT TR
TR 99FE® ¥ FFATE AR AlqATATS SATAT [TIAT T IR J&TH TS, |

FEIT 10 FT (TR TUTAl ATITHT B0 I (Ghlg IUAfed FA AT Bad HUDl G A= THITT
AR feaeepr AT fqers Iuied I&0 Ueh Hewdqul IihdT &1 | I8 FEdrs a&d a91 fqeaaee
qATSA ¥ AHH ATIRE®As AHTFH a5 TATSAHT AT AT TUETT AT AR TATIE |

79 ThE g faandiesar etad gn fasrearars fafa= g woa aaeer fawfaa i g )
T JHed  famdier [G@eEadl [GEeH AREd (Basico 9@ dlearl ¥ M€, JAIOTar
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(Proficiency)dfe«r, €T T d9r d97 faitTe @& (Advance ®T TIRUHN § | TEATARSD! [AFEERATS
TFAT AUHF FEIA g [hEA ATl TRUHN & | W [Feprgel =R AITAed [di@d aeretret
HIATATE ATIH 9 Flehd I@Tg T TSTSH [qehrg JUAfede® AT T T IATHT JHTET TRTH 3

| HTEATHE TE (FET 2 T 90, R0\9) HI TWhd IEIHHHAT IJooi@ IUHT [HFE IJTATHEE T A
[T ATIRAT AT LA =T (G TRUHI gATA THHAT GAN AUH TR qdT TE A=l
HTATHF TE TAT FEIT 40 ATE THRTITS |

argawETgy fatea Sfeafea e droar gerwar fasera 9 @ar, Htaar, Sar, gaed, e,
T/ GaTe, FEdl SET faurehl qraviies  qrSFEE AT GHEL TRUH S | TETaEddb] ETHT Tgh
faem Rreqor feeprgare dregwmHaRT Haiid st AroHT Feradn e WU THTH GHieEd T faare
TRIET AT HeATghd @A (Haifed TRUSr g | 78 @reraar Jie dasr fafae am g9,
TS, TETS, oIETg, TR T 98 WISl &9 AT Wiiqe ATqel Teqo qar Feargeha T faer
TS B A TV ATIART FTHT &, [FUAd TIT TARNHE FUee el TRTH G |

T SATHT [qepTs FETHATH! T X (LRI T I9 FH&T & T 40 T FATCAT ATITRT IEAFHE! fagereor
T qRIAE & T fawgEeq fare akuw g o faere asearEr g sier TRE @ IEr 9t
T ATHICHE &gl sl T JoqaT qar Tl it fafrfeaeeor arfessr weqa wfegesr
T | AT T TR MET WX MERO ¥ AAECAE sEasEdl bgr ¥ 9yd, aaaedr 94

FAATATAT 187 ¥ FFIfeaq [aeuses H TSUNars 99 ATaR AAUH S |

3R BT & T 90 B AUTAl UIETBH [A9q00 qAT fagasqehl &% qfe=n= (Analysis of
Grade 9 and 10 Curruculum of Nepali and Defining content domain)

T9 GUGHT FET % T Q0 FI AUl AN ITESAFKHB! [GeATI TR ITSAFHHGRT AT ATTH Frawre
FETAATEE |, TTEIAEIH [aeT, (s Heargshadl AT Haid favaasdes &= geqd TRua g |

FEAT & T 90 F [GEmfie®a AN ATNTHT qATE, dIdTs, TaE ¥ d@gd dOHT Aaid Feddes
framor RTE A | A @OIT GEEAERRT § TRWUSR qaT HAHAE AT
FHAAEEIHT AT TRUHT A | AT FHETH (qTdieal el gaaq A eHdESE  AFArTar
feizor ivwe & ¢

q. Hitge, fafad Tam == AreEHae y@R g1 v awqw qA1g ¥ 99

. gHAAd fagnrd T=ET, AT 918 qUT EATHAS qTHUTR GA18 T 9elE
3. fadbepr famraerr T Aifasw ¥ fafad saar geraerr sfveaf |
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¥, UTEHT A AT TS AlEfcad TAT AlEHIaE ATAES TG aTwlhl [Fh |

Y. FeIATHeE ¥ fastaredes fefawer & afq fawoars s Srefrar sifaeaad 9 erdret faeer

&, ATl AT (qaaTa e 7 faug qoT [qeer Auaasds Jeur T T 9878 ;

9, UQTS &THATHIATNT ATAITF I IH MAAted & arrerl [ ;

S, QIITF FICHTE qIT JAfadd Fe9d W T ¥ AN Argeatdaar smaniea fafaes S
RCLES

R, IR AN T AEHAd Heauid Feraarqel Siie FaeR ;

Q0. A=, qeh TAT FATT HITCTAT ATCHITYATIRT 1T JUIFT ATITRT TAT ;

Q9. SA=ARAT, TN, TeATGHT T TRASHAT FABAINT IJTIFT RV (AT T FdeArs T&qd T
qTitreR Froepr forepra ;

93, AT [aoRe®d! Tee, IuTcHE T FIATUTcHeE ®IAT AT ;

93. SRR FITA ATTHT [AHTIIHT AT STETAFAT T SATACHT ATATHT ATMTF TEAT

¥ YA ¥ TRATATIRS] AIE TANT |

. ATATHATCHE A qIT ITIET (uralede! dis afqeated ;

9%, FATTHRT [T, ToATHSE, [aoATcHe JUT YoHel qredre [auRewdl AT g9 e

T,

O, ATYTRT AT TaT Afefcas [T4THT ITEedT HILTHEE ATATTATcHE qrerehl [FIhH |

AESATFHHAT AR TRTCATET Fem 0 T Wl faamdier g T 97 Ifedtaa qeraarms a9
TEIETITHT 9@T3 ¥ Erg el AT Ge A g1 Awafatad faerg suaferer smarHT qerer 11
T g |

ECERL

ffe=ra T fafaa aresirer Ji9 939 T qrHTET geasl ¥ 9T atqes T T

. Aifetcas faem, 915 qaT [qeerr faferse sfer qfe=na T SATT ¥ Y[ ATl T Fa T 9eH |
ITSHT ALAAT, SE9A, FAAT TAT ATHATAT ATAITART T T T T I&H

. fafwe=T yeRepr Ifu® aTeewd ITE9T dfe=d 9 T 9ad ;

. ITSHT TIFT AT TisTeh, Tfafees T dliches T&Tehl afe=me T 9&H ;

TATSTASATAR T&Ad AUHT 915 Il 958 HUSR qhg T ;

. fafea arrirer w2 @I T g d T AT AT JAeE geasl qfedrd T e T 9E

. Aiefcaes [aaTer aTHT 2o WU ATHIE FIehiad Trasdl ardr gidinar fad Fa T 96T |
R qATHT, [shE, ARIeT, HYAT0, JASIA e T qa T IT5e® 96 |

AP

<

G o
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Q0. HTHTEHT ITSHT YT HXAATH] ATIRHT &I HATATS A (Hels ATTedad T Fa T e |

Q9. 9ToHT g faferse g i, ggern Re qor fata-fafaafed g o @me fame
TTABIHII T T T TG |

R, HATATEATCHE HTerebl AT T W fafa=T qere fafed aiT 9ed |

SCIERCIE

o7 faeam, fesst ¥ o Maedes fHame 9T, 98y ¥ Tead T oe |

AP

. fafa= gepRepT AT Fgehera T fqae HIAuor T e

ARGUHT ATHUTHT THITET T TREFR 9T {T.HFE ¥ TTIShR T oed |

T i faw of ST Y, FHHAg TAT TATER EIAT AT AT I

. TR SE—FHl, ATHT TH T2AT T THT (a9 a1 oAl faaraar e fafad aum 1
3EYAHAF AT ¥ [ aqert arHr gfdishar =ad T, Afaer@ e, q0 T, faee o 19 ;

o, gel fquae qer He a1 fadie T T anier o |

. Hiislcae (41 3 areeEd! [qeeyu 19 T fafire el e ¥ Yasy AT I |

%, 3 aERHT ST g (e, e ¥ a7 HTHAT TAewEl Tt I

Q0. JUIAT 9TeAT T SIATHT FaAT ¥ ATIIIATE oI e |

<

<

«0

Q9. fafa= ATSIAIRE &l 918 qdT Y 9@ ableed] TRHATaR o9 T g TR aTaRHT
TART T
IR, fafaq stveafads FAHT ATHEF ATRAT HIH qTraar TR e,
q3. fafq=r faem qor wiftre arear snenfeq wg fafed svwr @d=, gitdes 7 fasmrcas afreata ywe
T ;
Q¥ fata= fauasr fqaroeds, auAreRes, difed, faeauureres afqeafa g&qa 9 ;

U . F M= v srereHTes @ AR T e |
Ifeataa AT FeTHaT [T T T HBETAT Q) FGT R) FHadr 3) SAraqr ¥) FHawg ¥) 396 %) =

faamept WTezasq famor RuFr @ | fa faur R ATergRT FTIHEE SATE T AEATSRE
FEHAEEAEd AIHE AT (g RS 7, |

3.3 faohTe FeaTgHa®T AT fawaawqar & HaRr(Content domain for assessing learning)

foramdiesedT AITH FeqHar TUETTHTATNT MFATTARET A &g [ TRTH B | T
I T YIAEwd O qd &7 THIH gIIeE |
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Table 3.1: F&r % ¥ 90 I 79ret fawa@r [Avaaeq# &7 ¢ 97 (Content domain and weightage of Nepali

subject at Grade 9 and 10)

r (Skill) | &= faem (Area) qTF WX
(Domain) (Weightage %)
BEA LI HEAR] g
9Te qfe=
9TeZ bl ATRIHT AT
ERIERIE TBIHT ¥
UQrg ¥ | AT qiearT T FART R0
Tiﬁad To A Fafsre Faremept a1 Qe E
writing) EET fadre T T faem N
IR oG
fefra T=eT | At/ Sraer ar garg /At Y
fears /Fardr
a1 FHAT/ HiadT/FHawa /Stadr - | ¥
faear /e
SIEG] FHAT, Hiadr, gared /e, 9%
TR (@Tg | StrEAr
qIT e HHT | ATfebeb 7T/ THET
Arentea T
T ITR)
ST e (| AT, wtaar, geed/ Ha, 99
T ST
qTAT ATHT
JCARTCHE)
EEERII
@A AT | va, e 99

3.y FTgeR! &Y HYRuT(Determination of Standards of Learning)

SfeAtad AT FETHATH TR ATIRAT TETFHHERT (Miaee [T T47 qredas] &= I A" Jrard
fepreeal [asqa @ qasl AlMaHEEl J&qd TRUH § | T9 IJoaied ETTH g T AETSH]
AIe® AT eI TR AUR TIHT GATS T ATArgHl daareel &89 97 TRew qarEe TRUH
S | 7 faandT faerg Suaier 9T WS AT TeTg ¥ TS ArEwdre TEr A fHamr
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T fgerg Iuafed gveror T M Y MUR U7 SArer ARUR B | AGHT 5w WUSR, ST qAT
7 f AT TaTg T @R STH JHE TRTH T |

(General Standards)

TUTAT ATITAT & QO HIATNT [OepTg TORPT THY dE8% (General Standards) &g 19 d&dT
faars T AT AFART q8 TAFATS B THAT T FLITAT [F9TAT TRTHT B | T9Tedl ATITAATT BT
90 HTATNT THhTg TXHT THT S dee®™ (General Standards) T TRTHT 3 |

SfecAfEd e FAFATHT TALH ATIRAT IEAFHHGRT (Afaee fawa qar qregaeq &7 ¥ 9ius Jrard
[Tl [q&d @bl el dNARMT T&d TRUH & | T8 IJudied TIATH] YSg T A@ISeh]
e AT e AR AR TJGHT FATS T ATATSH] AIaaFaedl & qoa7 &Res TAEL TRTH
S | FEHr faendier (g Iuaie gL YHTATET A1 s T @rgedl SAeEdrd GIET aTed
Ao W faepTg IUifed TRIETOr T MRT T (YR 9T e TRUE g |

97 WUER, SATH JAT AV [qeATAATE AT [qTFAEIHT ETHT GHTA A ITg T A@TGehl & H
FHTIL TRTHT G | T TAA 97 ISR, ATHEII JAT AU fqearaers faandic] FRHas 09 9dnT
T Feb Abehl AL T i, |
AYTEAT AT FeT & T QO HIAINT [qhTgeaiel THU dee® (General Standards) &% & deHT
faarere IRTHT T | AUTST ATHTSRAN BT & ¥ 90 HAMN [FhEEREr THT dEe®  (General
Standards)ﬁi’*—‘rl‘l‘ﬁl‘l'{ﬁ'q"m&:
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Table 3.3: &7 % v 90 &I 79t fvawr @77 R#ig @< (General standards for Nepali subject at Grade 9 and 10)

EHATH! ATHT el

AT T FET 90 TRT TR FaRmdieRr [ wEa

FEHATH 6 RCE RECIH
anaRea (Basic): q (AR | faardles  @wEtead fezuat fafa=T gepre a=ag 98 &, Fef T B | qEAfg e fezuw dames fraraee wmr S
forendias o geafaad qE 9 FETTRT ATGTHHBTATHT STET TR FAAT aTe, e, fadrardT, HifdTeF AT FAT/SHEAT o, faenfaariea ¥
FETET TR AT AAAF § AGRAT Id | ATHIET Teah] ATHT AGa e, TR AT AR TAFHAT 94, (=0 99, qrer
ATETTF T4 TATEF (Basic pre-requisite) qfe=a T %W e, faeaasges s faa=or y=qa T | yege Farg qUR 9, Arafaaraer
T et T ¥ T gEe = T TreeTeoT for qar ToTe! ATHT Tl Aty ¥ ATHTY fae] qig=d, AR Jar faure W
AiRTE T T o FETH T | fawaraegHn wfere gfatewar fo | arret e, fafirse sterept afe=m W Y T T@A
T T | T WTeE, ST/ TapIelTs ATRET TANT T | FHAAT
o S W] AR ST |
3 frardies  aregEH feguar fafa=r geprar av=am 931 fba T FE | vignerig ¥ o Feder ditaa gan 19 feguw
AR fAgmRer TeRT T ¥ STEAT T A, qArgar, faaRardt ¥ st WWWWW%W/WW
qs ) drowr itea (Limited | sTs=aT sdaTg, @TE@E geArd! dfgwT W qraT faataen frars qear o=, feem a9
basic understanding) FW e, favaeaaer Seeds dita a7 T AR 9, A6 STETET O3 G418 qaR T,
ATIRT I¥hTS TE9H HTAT SATT A, GRAATH! A (G990 T | ATE(qaTTe AER qeb & T T [4iree Femw
T AT TS | AT ETAT FHAwor, Fora qAr qHRTAE T faaTied =aTeT, ATae! ATAT qieard T Aqend
FEAT AT FrELTHN AR e T ATAT ATHTAT AT FR=mTated fawaaeq Fars T |
gfafeRar = T | AToTh T aTadars darel &q9T fadie T
AT R AT | J@T/ THFRIH AR JY Gars
FTRHT TANT T T JHYAT QAT AT ATl
STHAT AT |
EEIRGI 3 (Ear | faardeE  dreuEH fafa=T g A=aRaTe AT TIE el | AER QEE, 9@ (A ¥ uedeniq fAdre war
(Proficient):faamdies | T O frgrizor TeeT S ¥ AT AT TR AT qArEr, faTdrard, Sl 9T AUATCHE  ATReR Wie  Rrerdfed
3 graterd FerEr o AT STEE FAHTAT T TIRATF STeepl 9 Aied @ faataerag TS FRIAT Q00 EAF el |
freTTaqa T ey T¥h1g (adequate TFFTRT AT AT, TR Afe= T FH AHHAT T, FMHT TF FEANT qaRd qaR T
GOl TaEA A A understanding) waeiw | Foers aor G, SEAREsE A qfEw T | 91 WER0 (HEET ded | WREEnTE g g6
fqrpaeT ST 0 A TH WL FATE AT FEATE! 0T FIeeror qeT Fyerun, fod, AEET, | GUR A Q9T ARTAEEw addtsd @ved I |
ST ATt & T T GaehT et ¥ =TT TrIeTIUl are, FEAT ¥ ASEATH] | ATa ! [AfTed Sierehl qaieq e, qude rel
FEEITET TIRT T TATTET AT gfg=maated ATEAT giafemar =g T | TH@WWWWI&@@WW
[EEEEESCH gEmrar(Partical TRE FEIET T | fqoaa<qes darar dqaure ¥
fareeroens erear proficiency) g=et = FETHT ATIHAT TR TCT | @I THPIhl T 3
T FeTH & | TETH 7o | Q@rﬂﬁwmn—mww@aﬁ
IR T T T | FHIAT HAH TREN ATl
&TFaT |
¥ (FETorar AToIEAT JIa (AT ¢ Il s AMeTd | GG, 9 oA, 9qas ¥ sAeRie Hie AiTE
qER) frendles  urogsHw 1, 9MeE T I@TH THPIHN AT aTe, AR AT faarge wiftres fored ¥ Qg A gREmEiEd
e e F1 ¥ W%Wﬂﬁwﬁqwmﬂm FHAT @A, AFeTF T TqF 90 TRIFHAT e,

Arept qehTs T faet
AW T &THATHT qare

EEIE Heleb 999 T A Bl FIATI qAT

fafitre sfereRr waT wTenr UaW wa faearated

?‘I—OW'%T‘T%TQW CES aTﬁa—oFr T, ATk

JUFGET Al T | q9 Aifue  qRshraEd
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g4t (Adequate FrEUTHAF AT AT, FEAT AT TSEATH farereraeqeT FFred, Her Far fodie ¥ ARmet @,
proficiency) Jaef 7 | T Atferser AT, FHE qfe= W J@F TFFIH T T Hifeqsd FANT T3 AT &GH7
T T | =g el favomuafed AT gfafear feq | 9% T faeewor T | 9EIET S99 wREr Aifis
o | yfireafe a1 s@mET Gifehar ¥ faetreas  draer
I |

Y (FEToTar AT A TIad HET 919 I A9 ale, Teq bl Fuifaeare ¥ WIoIaTadl IUgdd JAN T e
SEE) faardies  qrogEH T FY Fled I@H THFIHT AT a1, TaAT Rrewer TR gfed fAgTTa WREFETAT w91, SEAT T
faior e TS 7 | e, aifed SAE ¥ SEad 99T T | | wael A FEeiid aa@d, 3% q@THl Al
Araept eRTE ¥ famer AT=IRATE IEYAATEde! eh T FEAmel 91d | quy FqoiATcHedrel T8N T %0 eEdFq oed |
TIANT T T T TH AT fFIATOT T FIATOT TR A o FT=IEel falTe sfeTehl qATE sredr, Wi faew ¥
gdrrar (Thorough T, Tt T ARl SR e T qAAT | uEe e | fwaadd afvemr qdar averaeE
proficiency) = T | TUT ASEATCATE ATHAHTHI G TH, ard ger dar fadie 7 7 ofidwateadr anmt q@q ¥
TAH g STHT U JETERUE(Ed dliche AAThAT TEAT T AHEAT | UL FHATHRT AT ISR ATvafis I
g7 T AR A FHTTHT IR IATT I A | TEId T | "Ry fafire wRer v staeate
AT T gEen JAT AGTHT HifeAspdT, (AR TaT ATAgHIeE

AT T GerHAT i ATOTETRATRT SR |

FHE TS |

3= (Advance): g (fafirse TToIRATE AT AT TSI [T, qTATATd ¥ AUETER SO WART TE Hifad T
HATAITH FIATT T dg) foramdies  qreaHEae THTATAT ¥ HeATSHA, MeaTd T @ Taehrepl GremRTer Wi Rreraied ATagHiE grerar SEHr

snfdeo Afed
faferse Suafer

fAgior e F9 ¥
R T T I
gHAT (Advance
ability) yge™ T FaH
&S ST AT
Iqieterd gietegtaar
THET FHEE T T
fafa~ g@raes <
T DT FHETT T
Tt g fae T

QAT FHEN T |

AT TR AR YA, TEATHT FIE T
AP T e, ATHAN T ISR EAH]
feper ot @l e A T+, ffea Sevaer
H AF T AT [puied fasarcas
yedta, fae, arfder, T 97 adeEare
IR T AT, AT T =T aTd, AToael
ATITAT AT AT el gfatemar fam |
TG AT ATAHT [GSTHICHE 9T Hifedsh
FIHT T A[oHEES [T T |

FAT, A o | FFEiRE o@d, fAaRrd T,
AT, EUhATS ATAGBIE AT ATSheATs AT
T TR U0 TEIRTAT FIFANTT ST & T |
wifeas® ¥ fasrond el favaaeas 9 faar, 9ot
qifye  aveprated  dmEead ad gAied 3
S ofiieatea Arier o@d qar fafite Iemew
f&g afeber Srefrr foeemor, TRIEET T qeaATEAEd
TeagdT T | goaEr wfq e qeer sfrerfa
& |
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Sfeafad i FeTAdTE FRH AGRAT TSAFHAGRT (Hiate [0 qa1 Iegas & T Al®
AT AhIgERepl [q&qd @Il Tl qHARMT T&d TRUH & | 9 IJuAied GRIEHT Terg T
AEEH AOe® A TR TRA JUHE TIH A8 T ardred] Jaaraedl &9 97 TRes
FHTEAY TRTHT T | THHT faand] faeprg Iuafed qoer qarSTIel AT 928 ¥ «@rgdl e
e TRET g AT TR [6eFg Suated qeer T TR &R (HgR qoT SaTedt TRUH & | 9T
qUGR, STHV qAT FU (IS AATT [ATTaEqhT STHT GHTELT A qQIg T A@Igdl &TH
THTALT TMRUST T | TN TAA 98 WUSR, SATHIW qoT F97 faeardars faandiel #eqas aaAm

JTANT T Feb THbbT T T Ficbeg |

Table 3.4:%&T 90 & 79t fygsl 9T &7, #r9sve v & (Content domain, Criteria and standards for

Nepali subject at 10)

RG]

fa. | wmve @ (Criteria) e de(Levels od Standards)

.

smareqa ag (Basic Level) varrar @& (Proficiency level)
I=F @
(Advance
Level
SER ds R SERE qe ¥ de % qe %
(TR 9) (ATIRAT ) FEILCIRY (T ?) EEILCINE) (fafere)

q | FafeT g deR ATRRATE & ¥ | AToGRATE (6 T | AT=IRAE AT Tl AP | AT Tel ATIE TGl
e A FEAT qAT FEl A GAAT | HE T AT | TR AR ILYT TN AMSA | AGH A et farvormo,
EINCECIPRICT EIERIE g T TR AR AT ATE, Jeed T | HErEAr T

g T AT 1T T | HeATEHA T

3| fafae g R AT=IRHT TIHRT | AT=0RHT TIHT AR TIRT | AT=SRAT TIHT A=A ATTITHT TIFT
TGl e AUSR qfg T (| WA TR 9Teq (FATFATH, (TTaT=T, EINERIEEIRT I qI [ JFRHT TR
I@ TFHT THA) TATETEr ¥ faarardf ¥ farorardt, AT T THRET qd JAT SE@H

faraerardh) @t AHTdT) F A AAHIET, YPRE TR AT | TR T THIRIH ATTE A
qd G T arg T i) g T qAT SE@H | A g W | A T AR
TEHT A AT | THRH A9 A I@E THFRH | RS TART T
T @A ™ oqd ey T
TFFTHT ARTE
EIERIG]

3 | falH= TPRE ATESEA | AR YA | ARl WA IToIRH TIHT | A U U | A[oeRe A9 | A[mgRAT I
9?1—*_‘[ TRl ATITTHT éilﬁlﬁ? gcdle® NERIEIRIRIEI NERIED T|'<°|' UIAThH uedr '-Hr\ﬁﬂl"l YIATdTd bl
AR TS, qfe=mT T g @Y TeAeE | ATERAT g9 [EEICEACETIG] T IS, TG ¥ AR T
HEATH ATHA TS T afe=Te TN qEE | e qfear TS, AToEH | G qH AT gt W
EEIEIEGER LRI AT "eATHH TR TEATH] HEATHIT I T | HeATe®d a9 HeATH

frema= ERCIRECHICES qifehes oA | FFH &S ¥
FH TS |  emETEE | d% IETER |fed
9 I forsmar yeqa T

¥ | fafe=T geReR s=ae AT=IEh FT=al AAd AR AToTH 39T AR HT=ITAT T
TET AGHT I€9T T faoeeg =g JEITAT 91F a1 | IeIAHAD FEATOT T ATer JET T EARRIEEIE R
fepTe TR AT T EIERIG]

Y | fafa= yorR# aT=ar AT T | AT AT T A=A I | AR AT T TSR A=A TTE
TN AFHT TIHT FEATH AH | FEATH (AR | GEAE §9Y FEAAH qEAEd | TR AR | AR TAE,
TRl fage 3 faryersor T T iftTe Fewwor | AT fAeewer ¥ | faedwer ¥ Fewwer | 9 ¥ Ay | SeegedHd 9fem s
REEEERIE] T FEwor T ™ FHT T T FFATE

55




ATATTHT 9T festeTeRes T
fareeror 3 faeeraor T Feeryor
KRk T
TR, AT AT ATSHT | 7T, ATTeTehT AT FAT FATSHT | T, ATIeTeRT aTferehT =Tdent T, ATCTRT | ATTTRT TR
AT/ A A1 T a7 ATEATE T FIAT/ AR | AR AT/ qee8T AT AT/ AT AT
B AT SATITART AT/ AT ATTAYY g TH | I/ e | Ty wifere
AT /AT ifyTer st T Y FTAT A1 @ ey gRuTEfEd faem
EIERIGH ™ LR RG] ek
o | fafT YERET AT AToIEHT TOHRT | ATZIRHAT TIHT AToSRH YA | ATTSRHT T ERREEt) HTZEAT TIFT
T TFHT GAHT AT, | FEAT ¥ AN T ASRATHT | =l =T TIFT AT AT
T/ ASTH] ATITHT TSR ARTE | arer T T/ ASEATHT T/ AZEATHT qo/qgEATH | T/ AGEITATS
qiferer faTor T & T afg= T SATLTAT FTHATT ATITRAT qfere T
ATHATT FHHT Tfetept IR T arfererraT festeTeRe &
EEUEERIEE] I T TICTRTHT J&ae
™
5 | fafa=T yeRer d=aE TR TIE | AT el ERREEEd AToSTH ATIRHAT | AT ATTSRPT ATTTHT
TET AT ATERHT fererarareqz gfafear oaad Tl | STERAT ATRAT | ATHAT FfqtwAT ATIRAT FHTATAATHE
gtafear srad T T Afgedt gfafear | aeaes aarar | wfafear o HATT I T AT gratwar
THEAT G T | A TH aifere AT T farsorauneHes AT | dEated & qaT Uil
gfafear sxad T T FHE gfafear et | ®9ET FHen
qfg=mT T qqr guEn FHET T
THTETHT
IIT RS
=
NECIE]
fad | smar g ( ATIRIT TE JATTAT TE faftre @'
Criteria)
SER dg R SER qg R SER dg R
q U WoTaed ¥ | (U fataa | feguar fafad | feguet fdfed | feguewr fafaa | feguer fafaa | faguer fataq
Fuifawg WA T | A I AT AT EIEpIE EIEpIE
T fATr T AT BRI -4 qgnellg, der | wETelfE, e | gnIlg, 9y | AT,
BRI Expcalere foes ¥ weaw | fored, 9east ¥ | Pergd, 9t T | auitaeam 7
s feresr T | gaearsH TR ATER TR Eapcaere
TeEfHTT T | T
3 fafera wow @t ¥ | fasuet derer | fagusr davnr | fesuar davar | fasuet demer | fogua dEvem | fesuar dar
ST T ATITHT ATITHT ATITHT ATITAT ATE | ATIRAT AR | ATIAT ATTTR
fraraes W | fRaraed wr | feardaers Rre qar arer | Rred vanT W | Rredsr w1
AT HAT /S foreatea FHAT /ST ofrderaT ATITRAT ATIH
HAT /S T FHAT /ST o FHATH ofrderatea
i e FEEAET FHAT /AT T
g
HAT /SHaT
Gl
LT TR A=A A=A ERACT ERACT AR ERET
faaTtaemag aue BEIGEIEE A [EEIEEICE [EEIEEICE [BEISEICE faataereg
T AR el EEER Rk faafaer frars | ®oar wiftes | ®9wr v | ®owr wif | w9 iy
TR qr=r Rrerafed Rrerafed Rrerafed Rreqafed arwr
ATRIGFHAT TR G AR GTHAT T | TR HTHAT T | HAT T
ATFTIETHT [GEIEREC] fres = T
o TR FTRITFAT FTRITFHAT
Eia ren) Hiferarafed
o
¥ A AqENE friyaaar | Momadar | Meamaar | aydear | Meemear | e
TIAT T (STHETAAT | b =AY SIATHAT 9, | HHHAT 9, | R 97, | A Rred,
oo, = T, gramaT qAHEAT 97 | fAmeren a3 T | fAHerr o e o Aiferepar ¥
REIRIRCAEE QAHEAT IF | ¥ fAHeon o7 | = qgqT G qAT AT REEISES
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e ) T fHeT o | @R T BIGEEal frems fraew | frems fraew | afeq S=emE
TAR TH [BEELECICH T qAqT TET AT TIHT STHRTHAT
AT AT o, fAeeron o
Ferdreer gt=n ragita® IGEEGI
TIR T ferdr TR T | srEtaE o
TR TH
A &9 Mewg | favaasaed [EEPEESEa [ERRERSEa [ERRERSEE EERERSED [EEREESEa
(I, BIEIEf aifeTe® Rpiiss T ¥ At | faeqgtaseo | faegiaeeer
AT, [EERUEIES feregefrepar ERsIEad ERsIEad iferehar, Hifefep,
araTfee, wafareE, | yead IRuwr | W A T FEATT | |fed Aw IRERISESI ferstATemeRa,
FIERITF) T RERKE] LSRGl FETAT Y& | EATHT ST | qT A faftree sftres
=TT g&qd | TRuet e | fag sveen | fred want w8 | Rrewsr g
TRueRT e | ST HEIEIPES AT giea
T TR Haeg | grEmET e ATASHIE
T AT qT T
FIEATTA
QIETAT 9&d
g e
kGl
FeradTE, HAETR [EEPEESEI [EEPEESE [EEPEES LI [EEPEES LI EEREESE] [EEREES LI
o gouel w41 AR REEEINK REEEINK| AT AT
EIHEEIEEa] TAR T 4T | TR T qa0 | TIR T FI | TIR TH H | AR T F2TA
[EEPELSE EIHEEIELa AT (TATEHT FAATE] TTHAT | FAATHN STAT | FEATHT STHT
qfe=T T AR T T G&qq T | FArafaaraH EIHEEIEE HifetepaT T
AAMETE ot TEq T TAT @UGH T | qob TEqd T | T IqT T | FASiATCeHbar
TAT AHEEH | a9 F=EAna | afeq e
[EERELSS i foremepr waimT TE
afg=m T AAER JIR | aTafgarad a%
™ I T qAT
TMEFATS
AR T T
HAER TR T
fafaer w1 a1 T feguer ey | feguer = feguent oy ar | feguenr o ar | feguer ww ar | feguer ww ar
faegmar ygaa faire | faRree sterer | qur qEer e faftre | gerel fafire | gt fate | owreer s,
HeTeh! TAT, T aifere =rer, | faferee eferer, | feTeRT qATE SITRT TAT HITRT T ara fawar qan
[EESIEE R e faar T | =, e =TT qdr =TT qdr =TT T TIFET SAT@TH
TR T e | U Aren | fawar qo AT W e faer FTYHT AT aer fred,
T JAT THT | =TT TAT [EESIERIE REUCEEE] fareeme T Ui | Hiferepar qo
[EEEEES| qfe=Te T | ATEATH Hleds! Y& | AUFST AT | 3t ST
qfe=T T [ERpEESEal FETT TR
T | afe=m TRuT =ren
e qrefer | dfauE licken) flicken) flicken) licken) licken)
aREER qaT aAifere qqr AT T ATRIH ATTLTRAT ATTLIRAT
AT HIEATR] | HIATR SIEI) AR AT ITAR qTH
e T e qdr EEERIK) 9T, 9T,
farerraege Frred, qar | fawwaeqer [EEREESEA
ifere T | faemaege I fafires qan
FHTeA BEEEIRIK]
Ao FEITEA T
ARTF FFIEA
™
eH [quFaEqae | ATeeAT A=A A=A ERREEel A= AT=IRR
e FaT fedie T | WET el TIHT del e | TgH faweeeq atg | fawgasq @y | fawgesq ag
T AR o ATRIATS AQTHT | ATRIATS Sarehl | famaraegea T Her g7 | T wer g9 | T 9 da




& fedre & fedre g g1 | fedie w9 T @0 | fodie TR fadte 9 ¥
T AT ST | T A fedie T T HT ATITHT AToRR AToRR
R T TN ARET | G FgaTh AT e [ERRELSE] [EEREESEIE
Eict STITRHAT AT AT ofie | ATER a s
RIMECTE afea @ Giferehar qor
T Ioga ofoe®
Tfed AR &
qo | fafa=r w== qar oTeE qAT 9TeE qAT S@H | MeE qdr 9Te7 qAT
J@E THFH G | I@E AFH | SHBIH S THRRIH | IJETA THBIeh
TqE B TR ATRAT | A T A | FERT A e g gl | T q9 o
T A TART T ElEZAEEE
T T
q | fafaer fawmmr fegue feguet feget feger
qtee freq Afed [EEPEES LI [EEPEES LI EERERSKL [EEREESI
fergeroor a1 | I TRHT | ATRAT qeb TF | AT=(deb qob | dlfebes SeirAm
I T T T T AT | T A e HifeTeh T
farseroor T TS fafiree 3aTERT
EHEUIGRIN afeq faeemo
qbehT ATIRAT | T
fergeer
1R fata=T fawarm Y& FEATH | IR GAATH | TEAT AR | T AT
T AR [EEREESU AT [EEPEESED ATITRAT qbated
AT FHTA AT U A T | ATATEAT T | AT FHTAAT T
TAT HATGHA T | ITATRT TIRHT | ATRAL farsreraeqent HedTghd T
TATEHA faemated UTATAT T | IITE THA
TAEHT TH | FATIRF I T

T (F) ATTIRAT TANT AUHT (AT Fuiq=ara, Tt/ areqait (1), ATt #iie (g, a=m, @9, araR),
TR (IYA, Jeud, THE, fgcd) ®RaE ¥ faafed, armmor (e, 91, 919 (79), ar=a, ar ¥
FESTOT FTEATOT, I, AF, [RATHT aTq) F [ATTATE A@TSHT TIAH &THT FHFL T |

(@) Jerg Graehl TAMHTANT JAR TR A ATog@es qiefcds, AdH, ATHIS, qiehidH, qTaAaRu,
UfqeTiae, ASAITH FIAA, GA%E 9T @A [ /i@ qeatead g1 & |

() orETE HrIeh] TEATHT ool TRUH [THTSHh TeAT qUaATHH Teee FHfEd s | ATaRYd d@ T
fafirsa qewr AATERTE ST TWHT AVTAEITEET GHEEATs B I @ |

3.4 FemTeHS &r(Cognitive domain)
fareror foeprgar gfpamgrr faendiesar SaTcH® & a1 dedr audes  faea 9u F9usr

~

HIYH T qRILT AT JAT JIAeEe FHAATCHE &l g qTeTs THIH! gI6s, | =AH (Bloom)

T HAMATCHE & qHEEEArs A1, dd, TN, [qeaue, 99 ¥ HeArsd W & d@H
FERT T FIT | Afereh URAR TR B G T [aRraehr famndl faerg Sudfer
AT AT (099, 09, 093 T R09%) AT IfedAt@d & MBS ATIR HAHI A, a1 T
AN ¥ TF9CIT0T, FIOT0 T GeATSAATS Ioof FTATHT QT AR deehl Jod AT 87 qfqen afq
dqaey faveraer TiYE e faar | AT afeETieTd ARt § e
fTeeIoT, HATSHA ¥ FOATCHESATH (2. Aderson & Karthwohl, 2001) FFFAT, S1d (F¥RTS), TN
T A9 dedls TIEad JHEET T il A9 dedls diieheds &Hal (Reasoning) T SHT AT
T T AT ¥ el GO g q9r 99 A0 9 T GhR TRE @ | e e aaw

qrHAT, IHRTS, TN,
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AT (Gehre IUAfegdl AT GRIETH] [HEMEAR ¥ Tedl [HHiaad IR A aRE Jedee
JTART TR |

Table 3.5: FET 90 & FTAHIGATAIHE &7F JGFHTT (Cognitive domain and weightage of
Nepali subject at Grade 10)

AR TE ASHPAR

FERAT/ I (Remembering/ Retrieving) 90 %

AT/ TehlehT (Understanding/ Integrating) M %
ganT/=grer (Applying/Interpreting) ™ %
qifebeh &THAT/Jearad+d (Reasoning/ R0 %
Reflecting)

ST q00 %

TET Joi@ TRUH] FATHICHE [qhTdehl TR de  (ARHAT/ U, S/ Tehleheol, YA/ STl
qifbe &HAT/ IedTacd) s s (PISA) 094 &1 9RI&0 gi=ms=aa (2. OECD, 2016) 9erg
AIepT 9 UHEE (FAAT Wi, [a&qa gRTSHl STHATRl [aF™, ATl TH s (96T,
A@IEHT [Toaae] T JqEEdrs yAEdad ¥ HeATgHd ) F qAAT & qAdr FHEAT s |
JAERUHT ATV (FAFRAT/ I, o1/ THIFT T YART/ AT HA gaa1 Wi, faeqa
IFTTH FAATH faPpE T AT TH AR faeEEE gead @ A9 dlied
HHAT/ TATATAATs @IShl [Auaae ¥ d@gals Joarddd ¥ Hedlghd T+ SHATET qaqr T9

e 2ha=g |

o

epvur(Specification of Items)
o faguesl fafurftead=or qifaermT fquaesde! &=, A9eue, AR Yiqerd, Yo 9@l T YK,
AL (9T ¥ fafa= & TTHT G (a9 J&qd TRUH & |

Table 3.6: F¥7# GAIZH TANIRIEFTT 677%7??/( Table of specification for item selection)

3.§ YeHe®dl [af

farerareqer &= AUEUE RN | IR ST fafsereaear sg® faars(Weightage for items of
(Content domain) (Criteria No.) | (Weightage) | Torie®(Marks) | various standards)
Q13 (3758 HUSREHA) 60% 48 TF TARHT AR TETTH GIaeaerl At gia |
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SETE (3T TSR A 40% 32 Level 1: 10%,Levels 2: 20%, Level 3: 20%
L Ef«f ® {) t Level 4: 20%, Level 5: 20%, Level 6: 10 %
Total 100% 80
T |
Q. 9fd 9o q qgF ASH SR gAre A (SR) Fgadiersd yee® 95 af@ ¥ Wfler T 9 YeH q A A9 I

A#fq grer I ared = e yeq (CR items) & 3@ 93 di@r gSA 99 &9 AEF 0 B AEH
ARATAR 7= 7o (CR) 3, 3 91 ¥ 95 9 Yedewa! €@ 9§ IR@ ¥ giar |

X YAF GAAE Tee® e Wal gAY e wed (SR) ¥ = e wed (CR items) 33 @ geew
LT TRA ATaTF |

TEl =R 16T 0 &0 & B 97 dtadrar fagudr fafae T 9r aRieTeE A7 8 | aratas
ATRePT AT Faamdiel ITRAHAATS ATUR AN TR MaRuraaeT fafueeaer &7 v fafa g
TR Yo TIRH] IAAH AFH (Cut score) [MARUETE T THG | AT T TRTRT aATHT T
TR THIAR I TIHT AN TeAEs FAIE T TedNT T6g | I [FFd ¥ GAle Tl & el
T (TR 3% )T AT FATACHE &7 (AR 3.0 GHA FfATacas dAavas g |
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Chapter 4: Assessment Framework for Science (Grade 10)

4.1 Introduction

There are direct as well as indirect effect of scientific theories, principles and innovations in
various aspects of human life (CDC, 2072). More over science has been considered as one of
the bases developments; particularly the development of technology including information
communication technology reinforces economic development. Viewing the importance of
science in human life and development Science has been included as one of the core subjects
in school curriculum in Nepal. There are four content domains in Science curriculum of

grade 9 and 10. There are — Physics, Chemistry, Biology, and Geology and Astronomy.

National Assessment of Student Achievement (NASA) for Grade 10 is designed to assess the
curricular competencies of the approved curriculum of respective subject for Nepali school.
Science is one of the compulsory subjects throughout the school curriculum. This chapter
presents the analysis of curriculum approved by the government of Nepal for Grade 10 in
Science focusing on curricular competencies and expected performance of the students after
completion of the study. While analysing the curriculum of Grade 10 in Science for defining
domain and contents to be tested vertical sequence and performance level at least from Grade
8 up to the Grade 10 has been analysed, particularly the competencies of grade 9 and 10 in
Science taken into consideration. It indicates that this assessment of grade 10 students is not
confined with the only the objectives and contents of grade 10 curriculum rather suggest to
assess the overall Science competencies of grade 10 completed students looking at the overall

School Science programme of Nepal.

After analysing the curriculum, this chapter identifies domain and construct to be tested in
Mathematics so that the assessment will be designed to measure students' performance
against the curricular competencies. Based on the analysis and domain and contents it defines
the criteria and six standards in each criteria in a hierarchical order of complexity of
competencies. Finally, it discusses the various levels of cognitive domain to be performed
by the students and suggest a test blue print that is, a table of specification for item

construction.
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4.2 Defining the Content Domain

Science subject has been included as a compulsory subject in Nepali schools. Overall
objectives of teaching science is to develop the basic knowledge and understanding of
scientific concepts, principles and laws so that these knowledge and understanding will be
applied in daily life. It plays vital role in the development of scientific attitude, training on
scientific method and creativity. Efforts of science are concentrated towards the development
of science and technology literacy among all students. It imparts the skill of observation,
inquiry and develops competence in enhancing knowledge and skill for the solution of
problem in the daily life (CDC, 2012). Similarly, School Science is also is an essential for
vertical (higher study) as well as horizontal (study of other subject) educational success. In
doing so, four content domains of grade 9 and 10 curriculum has considered as the content

domain for the assessment.
The general competencies in Science of grade 9 and 10 are as follows (CDC, 2072BS):
1. Understand the nature of science and develop positive attitude towards science;

2. Demonstrate the understanding of basic concepts, theories and principles of science
through scientific investigation;

3. Demonstrate necessary skills, investigation capacity and scientific attitude for the

study of science subject;

4. ldentify the environmental substances and describe their characteristics using
scientific knowledge and skills;

5. Demonstrate the understanding of and identify with the ways of minimising the

effects on environment due to natural and human activities;
6. Describe the understanding of the relation between science and human life;

7. Demonstrate the capacity to classify, draw, level, describe and sequence the certain

models in science;

8. Demonstrate the attitude towards the accepting any idea and facts with the scientific

reasons,
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9. Evaluate the effects of science and technology to individual, society and environment;

10. Demonstrate the habit to assess any evidence and information with certain criteria;

These level-wise curricular competencies are general in nature. To make them more specific

and workable competencies, learning objectives of each content domain for each of the

grades 9 and 10 has been identified in the curriculum of Science for grade 9 and 10. The

content domains and learning outcomes of grade 9 and 10 curriculum are presented in the

table 4.1 (CDC, 2072BS)., which will help specify the above competencies.

Table 4.1: Content Domain and learning outcomes of Grade 9 and 10 Science

Content Area (sub- | Learning outcomes (Grade | Learning outcomes (Grade 10)
Domain domain) 9)
1. Physics | 1.1 e Define  fundamental and

Measurement derived units and describe

their interrelationship.

1.2 Force and
motion

eDefine and demonstrate
inertia and momentum of an
object in the state of rest and
motion.

e Explain and use Newton's
law of motion.

e |dentify differences between
balanced and imbalanced
force.

e Describe the relation of
velocity, acceleration and
distance of an object in the
state of rest and motion, and
solve the related simple
mathematical problems.

e Explain Newton's law of gravitation.

e Differentiate between gravity and
gravitational force.

e Differentiate  between
weight.

¢ Express the unit of weight and mass.

e Measure the mass of different
objects.

e Explain the freefall
weightlessness of an object.

mass and

and

1.3 Pressure

e Demonstrate liquid pressure.

o Verify Pascal's law.

o Explain the use of Archimede’s
principle in daily life with example.

e Demonstrate the law of floatation.

e Introduce and explain the use of
atmospheric pressure

1.4 Machine

e Explain the principles of

momentum in lever with
example.

eDerive the formula of
mechanical advantage,

velocity ratio and efficiency
of simple machine (lever,
pulley, inclined plane, and
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wheel and axle) and solve
the related mathematical
problems.

1.5 Work,
Energy and
Power

o Identify different types of
energies (potential energy,
Kinetic energy etc.).

e Explain interrelation  of
work, energy and power, and
explain human power.

eSolve the mathematical
problems related to work,
power and energy.

Define and describe energy with
examples.

Explain the sources of energy and
their uses.

Explain sun as major source of
energy.

Describe the ways of the solution of
energy crisis with identifying the
problems of energy crisis.

Explain the alternative sources of
energy and use in daily life.

Explain the ways for conservation
of energy with example.

1.6 Heat and
temperature

Demonstrate the differences
between heat and temperature.
Explain and use the thermometers.
Solve the mathematical problems
related to heat.

1.7 Light

e Demonstrate the refraction

of light.
e Explain the use of light
waves (X-ray, ultraviolet

ray) of different frequency.

Introduce lens and explain its use in
daily life.

Demonstrate propagation of light in
lens and draw figures of it.
Introduce optical instruments and
explain their uses.

1.8 Sound

¢ Explain the nature of sound
wave.

e Identify the infra, audible
and ultra sound wave and
their sources.

e Explain the reflection and
refraction of sound with
example and describe their
effects in daily life.

e Demonstrate the loudness
and pitch of sound and
determine the velocity of
sound.

1.9 Electricity
and Magnetism

e Express electricity units —
ampere, volts, watt, Ohm
and use them in
measurement.

e Demonstrate ohms law and
relation of ampere, volts and
ohm.

o State the factors affecting the
resistance of electric circuit.
eCompare / Measure the

conductivity of different

Explain the effects of current
electricity with example.

Introduce electrical and magnetic
devices used in daily life and
explain their uses.

Explain the safety measures during
the use of electricity.

Solve simple numerical problems
related to Dilling of electric
consumption.
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objects.

eDefine and demonstrate
magnetic field and magnetic
line of force.

e Explain the elements of
terrestrial magnetism.

2.
Chemistry

2.1 e Demonstrate and explain | ¢ Explain the elements in periodic
Classification atomic structure and law and periodic table.
of elements electronic configuration in
element.
e Define valeancy as
combining  capacity  of
elements.
e Explain ion and radical with
example.
o Write molecular formula of
the simple compounds.
2.2 Chemical | eDescribe the method of | e Classify different types of chemical
reaction writing chemical equation reactions.
and write chemical equation. | ¢ Write chemical change in the form
¢ Explain chemical bonds with of chemical equation.
example. e Explain the factors of chemical
change and catalyst.
2.3 Solubility e Prepare  unsaturated and
saturated solution.
e Define  super  saturated
solution.
e Define solubility.
eExplain the relation of
solubility and temperature.
eExplain the process of
crystallization.
2.4 Acid, Base e Define acid, base and salt with
and Salt example.

e Explain and demonstrate the general
properties of acid, base and salt and
use in daily life.

eWrite  formula  equation  of
neutralization reaction between acid
and base and balancing it.

2.5 Some gases

e Prepare Hydrogen, Oxygen
and Nitrogen gases and
explain their properties.
eExplain the uses of
Hydrogen, Oxygen and
Nitrogen gases.

e Prepare carbon dioxide and ammonia
gases and explain their properties.

2.6 Metals

e Differentiate between metal
and non-metal.

¢ Explain the role of metal in
organism (Zinc as enzyme,
Importance of sodium and

e Explain important metals (Iron,
Aluminium, Copper, Gold, Silver)
found in the nature.

o Identify the physical properties of
these metal and explain them.
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3. Biology

potassium ions, negative
effects of mercury and lead
in body).

e Explain general properties of
metal.

e Explain the use of metals in daily
life.

2.7 Carbon
and its
compound

e Identify and demonstrate the
presence of carbon in simple
objects (wood, sugar, oil
etc.).

e Explain the physical and
chemical  properties  of
carbon.

e Differentiate
organic  and
compounds.

between
inorganic

e Introduce the form of some simple

types of hydrocarbons and their
compounds  (Methane,  Alcohol,
Glycerol, Formaldehyde, and
Sucrose) and explain their uses.

2.8 Water

e Explain the sources,
properties and use of water.
eExplain the method of
removing hardness of water

with chemical equation.

2.9 Chemical
used in daily
life

e Explain the type of fertilizers
containing Nitrogen,
Phosphorous and Potassium

e Introduce cement, lead, fibre,
ceramics, plastic, soap, detergent and
insecticide and mention their uses.

containing  fertilizers and | e Explain the role of compost fertilizer
their utility. in agriculture.

e Explain chemical pollution due to
plastic, chemical fertilizer, fibre,
colour and insecticides.

e Analyse the effects of chemical
fertilizers used in own context.

e |dentify  degradable and non-
degradable wastes, demonstrate and
use them.

3.1 Plant and | eClassify plants (up to | e Explain the body structure and life
animal division) and animals (up to | cycle of the silkworm and honey bee.
phylum) and explain their | o giae the utilities of the silkworm and
properties  with  suitable honev bee
examples. y bee.
eExplain life cycle of
mosquito with figure.
e List the negative impacts of
mosquito bite to human
being.
3.2 Asexual e Describe various methods of asexual
and Sexual and sexual reproduction that takes

Reproduction

place in plants and animals with
examples.

e Explain the importance of asexual
and sexual reproduction.

Explain the artificial methods of
vegetative reproduction in plants
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3.3 e Describe chromosomes with their
Chromosomes structure, types and functions.
e Explain the method of sex-
determination.
3.4 Blood e Describe  the composition and
Circulatory functions of blood.
System n e Describe the circulatory system in
Human Body

the human body and various figures.
e Introduction of blood pressure, blood
sugar and uric acid.

3.5 Adaptation
of organisms

Explain  adaptation  of
plants and animals with
example.

Introduce microorganisms
(virus, bacteria, fungi and
protozoa) and list the
diseases caused by these
microorganism.

3.6 System

Explain the relation of cell,
tissue and organ.

Explain the types of plant
tissue and their location in
plant.

Illustrate the functions of
human skeleton.

List and classify the
different bones in human
skeleton.

Introduce respiratory
system and  excretory
system and explain their
importance.

3.7
organs

Sense

e Explain the simple structure

and function of sense organs
in human body.

e Describe the structure and functions
of the brain, nerves (sensory and
motor) and their relationship in
human body.

e Describe the reflex action in human
beings.

e Introduce the endocrine system and
explain its function in the human
body.
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3.8 Evolution
of life

eExplain in brief about
history and theories of the
evolution of life.

o State Mendel’s laws and experiments
with genetic charts.

o Identify dominant and recessive
traits.
e Enlist the causative factors of

inheritance and describe the process
of inheritance of characteristics.

3.9
and
environment

Nature

eExplain the biotic and
abiotic factors (air, light,
temperature, soil, water and
living organism) affecting
plants and animals, and list
the adverse effects of climate

change in plants and
animals.

e Explain the interrelationship
between autotrophy and

heterotrophy in plants and
animals.

e Explain the dependency of
human beings on plants and
other living beings to fulfil
their ~ fundamental needs
(food, shelter, and clothes).

e Explain  causes, effects  and
preventive measures of air pollution,
water pollution and soil pollution and
behave accordingly.

¢ Explain the methods of conservation
and management of forests and water
resources.

4
Astronomy
and
Geology

4.1
disaster

Natural

e Introduce natural andhuman-
induced disaster and explain
the process of disaster
management.

e Explain the causes, effects
and preventive measures of
natural disaster.

4.2
house

Green

e Introduce green house and
explain the effects of green
house in natural
environment, and explain the
importance and utility of
artificial green house.

e Introduce climate change
and describe cause and
effects, and use the ways to
reduce the impact of climate
change in daily life.

4.3 Earth in
the universe

e Explain annual and daily
motion of the earth.

e Explain the phases of moon.

e Describe the relation of

e Describe the structure of the Solar
System with diagram.
e Describe comets and meteors found
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situation of moon, earth and
sun

e Explain the structure of
umbra and penumbra with
diagram.

e Explain the causes of solar
and lunar eclipse with figure

in the solar system.

¢ Describe galaxies with diagrams.

o Describe constellations with
diagrams.

e Evaluate the factors related to
constellation scientifically.

e Describe  natural and artificial
satellite.

4.5 History of
the Earth

e Explain the history of the Earth
studying rocks and fossils.

e Describe the evolution of living
beings on the basis of the evidence
of fossils.

e |Interpret the mechanism  of
fossilization and formation of
fossil-fuel by identifying fossils.

e Describe the importance of mineral
fuel.

4.6
Atmosphere
and climate
change

e Describe the different layers (with
ozone layer) of the atmosphere.

e Mention the national and
international practices for
mitigation and adaptation of
climate change.

e Describe the effect of
chlorofluorocarbons on the ozone
layer.

e Interpret the adverse effect of some
gases expelled by industries.

Analysing the curriculum of grade 9 and 10 the following table is prepared the weightage of

each content domain. Further, some content domain having the weightage percentage less

than 10% have been combined to facilitate for the comparison.

Table 4.2: Content domains and their weightage for science in Grade 10

Content Domain Weightage
(%)

Physics Motion Pressure, and energy, Physical properties around us, 30

Electricity and magnetism,
Chemistry | Structure and property of matter, Matters around us, 30

Chemicals used in daily life
Biology Living beings, evolution of life, Nature and environment 30
Geology 10
and Geo and geographical activities, Universe
Astronomy

Total 100
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4.3 Criterion and Standards

For NASA 2019, 23 criteria and 6 standards in each criterion are defined. Criteria generally
tell what should be the expected competencies, but it does not tell how well the students
demonstrate the competencies. The standards in each criterion describe different level of
competencies and therefore standards tell how well the students demonstrate the
competencies. As per the curriculum 23 criteria have been identified for assessing the
students' performance of Science in Grade 10 for which in each criterion six standards have
been defined according as the depth of knowledge and skills as well as complexity of related
concepts. The following table presents the standards and general description of standards of
Science in Grade 10. Three standards Basic, Proficient and Advance are categorised first and
then these three standards are further categorised into six levels of standard: levels 1 and 2 for
basic; levels 3, 4 and 5 for proficient; and level 6 for advance.

General Standards

Three to six or more than six standards have been defines by different assessment agencies as
well as assessment related literatures. Three standards: basic, proficient and advance or four
standards: below basic, basic, proficient and advance have widely been used. We have also
identified three standards: Basic, proficient and advance and then these three categories are
further categorised into six levels: levels 1 and 2 for basic, levels 3, 4 and 5 for proficient;
and level 6 for advance. The idea of general standards of six levels has been developed
studying several practices and works on standards based assessments for example, the
University of the state of New York's four levels of performance standards for grade 8 : level
1, 2, 3 and 4 (The University of the state of New York, 2014); PARCC's five levels: does not
meets expectations, partially meets expectations, approaches expectations, meets

expectations, exceeds expectations (See, PARCC, 2016,http://parccinc.org/); PISA's six

levels of Science performances (See, OECD, 2015); three standards are discussed by several
testing agencies and literatures (eg, PCAP, 2016; IEA, 2015).

Table 4.3: General Standards and their Descriptors for Grade 10 in Science

Standard Levels of | General Descriptors General Descriptors for Science Remarks
Standards

Basic Level 1 Students demonstrate | ¢ Name the devices and unit to measure some

Students basic pre-requisite physical quantities define force, pressure, up

demonstrate knowledge and skills thrust, source of energy, refraction of light,

partial needed for Grade 8 electricity and its sources with example and
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mastery  of
prerequisite
knowledge
and  skills
that are
essential for
proficient
work at the
grade.

curriculum.

draw labeled diagram of electric circuit.

¢ Introduce periodic table, chemical reaction and
hydrocarbons with appropriate example. Define
acid, base and salt, write molecular formula and
molecular weight of carbon dioxide and
ammonia gas. Similarly, identify the metals,
nature of carbon and list the chemicals used in
daily life with their purpose.

e Mention stages of life cycle of insects,
reproductive organs of human and flowering
plants and components of environment.
Identify the silk worm and the honey bee,
position of the heart, placement of chromosome
and define body system and environment.

e Explain stimulus and response, characteristics
and pumping of blood and similarities between
offspring and their parents.

¢ Introduce rock, fossils, evolution, atmosphere,
green house, universe, planets and satellites.

Level 2

Students demonstrate
limited basic
understanding of
knowledge and skills
set forth in the
curriculum.

o Identify causes of gravity, uses of thermometric
liquid write the mathematical relation of weight
and mass. Define gravity, gravitational
acceleration, and liquid pressure, sources of
energy, heat, temperature, lens & related
terminologies. Similarly state laws related to
pressure and introduce the effects of current
electricity and different types of home
appliances.

¢ ldentify the position of groups, periods, blocks,
metal, non-metal, metalloids, inert gas, etc. in
periodic table and write the molecular formula
of compounds.

o Classify the different chemicals into acid, base
and salt and list the physical properties of
carbon dioxide, ammonia gas and metals and
write carbonic bond and raw materials used to
manufacture cement, glass, fiber, ceramics,
plastics, soap.

¢ Introduce apiculture, sericulture and Mendel's
study, define nervous system, glandular system,
chromosome, reproduction, heredity variation
and pollution.

o Identify the composition of blood types of
blood vessels, heart beat and function of
chromosome. similarly, state type of asexual
reproduction and explain the function of major
parts of a flower and effects of human activities
on environment

¢ Define geological time scale, methods / tools to
find the age of rocks, different layers of
atmosphere and natural green house and
identify  stars, galaxy, comets, and
constellations in the sky with appropriate
examples.
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Proficient
Students
demonstrate
competency
over subject
matter,
including
subject-
matter
knowledge,
application
of such
knowledge
to real-
world
situations,
and
analytical
skills
appropriate
to the
subject
matter.

Level 3

Students demonstrate
adequate
understanding of

knowledge and skills
set forth in the
curriculum and
demonstrate  partial
proficiency in applying
such knowledge and
skills.

o Identify the nature of gravity, method of
conservation of energy, define power of lens
and electromagnetic Induction and differentiate
between mass and weight, gravity and
gravitation' renewable and non-renewable
sources of energy, thermometers on the basis of
thermometric liquids used (including their
uses), heat and temperature, concave lens and
convex lens.

o State the Newton's law of gravitation, show the
relation between densities of liquid and up
thrust and describe the applications of laws of
pressure and electrical home appliances.
Similarly, explain the precautions to be taken
while using electrical appliances in the daily
life.

o State the periodic law and differeciate between
Mendeleev's and modern periodic table and
carbon dioxide and ammonia gas. Write simple
word equation of chemical reaction, name of
ores of metals.

o Describe the physical properties of acid, base
and salt, list the general indicators the structure
hydrocarbons and explain the application and
effects of chemicals in the environment and
uses of both carbon dioxide and NH3 gas.

o Write types, external morphology & scientific
name of silk worm and honey bee, importance
of cocoon and organization of the colony of
honey bee, functions of nervous system and
parts of the human brain, parts of heart, types
and functions of chromosomes and sex
determining factors, basic features of sexual
reproduction, function of blood, differences
between artery and veins, exocrine and
endocrine gland and significance of asexual
reproduction.

e Draw the chart showing the components of
nervous system involved in human body and
define unisexual & bisexual organisms, types
of variation, genetics, gene and reflex action,
state the types of pollution and their sources
and describe the methods of asexual
reproduction, conservation of forest, water
resources, different contrasting traits in pea
plants studied by Mendel, dominant &
recessive traits / genes.

e Explain origin of the earth, comets, meteors
and asteroids, differentiate between planet and
star, meteor and meteorites and identify the
effects of ozone layer depletion and greenhouse
effect.

e Prove the relation F = G M1M,/d? explain and

demonstrate freefall and verify laws of
pressure and describe the sun and energy
crisis.

e Draw the ray diagram for images formed by

lens and point out the natures of the
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image,explain the use of lenses, types of
defects of vision in the human eye, structure
and application of generator and electric
motor, different types of thermometers and
the specific heat capacity.

e Write the electronic configuration, group,

period, block, and valeancy and explain the
types of chemical reactions, uses of acid,
base, and salt, nomenclature of simple
hydrocarbon and role of compost manure.

o Define catalyst and other factors affecting

chemical reaction, demonstrate the use of
indicator, write differences between base and
alkali and describe lab preparation of gases,
uses of metals, physical properties of
hydrocarbons and pollution due to chemicals.

e  Mention the precautions used & importance

of in Sericulture and types, secretions &
functions of glands, the pulmonary and
systemic circulation, the effects and economic
importance of some insects.

e Describe neuron, human brain, flower and

sexual reproduction of animals, life cycle of
some insects with appropriate figures,
Mendel's experiment, gene, variation and
different types of environmental pollutions.

e Identify the structure and functions of every

components of blood. Differentiate between
artery, veins and capillaries according to their
structure and placement, sexual & asexual
reproduction, self & cross pollination,
variation and mutation, similarly, define
autosomes and sex chromosomes with
structure, genotype and phenotype, state types
of vegetative propagation with uses, explain
the sex determination process and importance
of water.

Level 4

Students demonstrate
adequate proficiency
in understanding of and
ability to apply
knowledge and skills
set forth in the
curriculum

o Identify the nature of gravity, method of
conservation of energy, define power of lens
and electromagnetic Induction and differentiate
between mass and weight, gravity and
gravitation' renewable and non-renewable
sources of energy, thermometers on the basis of
thermometric liquids used (including their
uses), heat and temperature, concave lens and
convex lens.

o State the Newton's law of gravitation show the
relation between densities of liquid and up
thrust and describe the applications of laws of
pressure and electrical home appliances.
Similarly, explain the precautions to be taken
while using electrical appliances in the daily
life.

o State the periodic law and differeciate between
Mendeleev's and modern periodic table and
carbon dioxide and ammonia gas. Write simple
word equation of chemical reaction, name of
ores of metals.

73




e Describe the physical properties of acid, base
and salt, list the general indicators the structure
hydrocarbons and explain the application and
effects of chemicals in the environment and
uses of both carbon dioxide and NH3 gas.

o Write types, external morphology & scientific
name of silk worm and honey bee, importance
of cocoon and organization of the colony of
honey bee, functions of nervous system and
parts of the human brain, parts of heart, types
and functions of chromosomes and sex
determining factors, basic features of sexual
reproduction, function of blood, differences
between artery and veins, exocrine and
endocrine gland and significance of asexual
reproduction.

e Draw the chart showing the components of
nervous system involved in human body and
define unisexual & bisexual organisms, types
of variation, genetics, gene and reflex action,
state the types of pollution and their sources
and describe the methods of asexual
reproduction, conservation of forest, water
resources, different contrasting traits in pea
plants studied by Mendel, dominant &
recessive traits / genes.

e Explain origin of the earth, comets, meteors
and asteroids, differentiate between planet and
star, meteor and meteorites and identify the
effects of ozone layer depletion and greenhouse
effect.

e  Prove the relation F = G M;M,/d? explain and
demonstrate freefall and verify laws of
pressure and describe the sun and energy
crisis.

e Draw the ray diagram for images formed by
lens and point out the natures of the
image,explain the use of lenses, types of
defects of vision in the human eye, structure
and application of generator and electric
motor, different types of thermometers and
the specific heat capacity.

e Write the electronic configuration, group,
period, block, and valeancy and explain the
types of chemical reactions, uses of acid,
base, and salt, nomenclature of simple
hydrocarbon and role of compost manure.

o Define catalyst and other factors affecting
chemical reaction, demonstrate the use of
indicator, write differences between base and
alkali and describe lab preparation of gases,
uses of metals, physical properties of
hydrocarbons and pollution due to chemicals.

e  Mention the precautions used & importance
of in Sericulture and types, secretions &
functions of glands, the pulmonary and
systemic circulation, the effects and economic
importance of some insects.
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e Describe neuron, human brain, flower and

sexual reproduction of animals, life cycle of
some insects with appropriate figures,
Mendel's experiment, gene, variation and
different types of environmental pollutions.

o Identify the structure and functions of every
components of blood. Differentiate between
artery, veins and capillaries according to their
structure and placement, sexual & asexual
reproduction, self & cross pollination, variation
and mutation, similarly, define autosomes and
sex chromosomes with structure, genotype and
phenotype, state types of vegetative
propagation with uses, explain the sex
determination process and importance of water.

e Explain geological timescale, depletion of
ozone layers and acid rain.

Advance
Outstanding
performance
with
adequate
level of
abstraction.

Level 5 Students ~ demonstrate | , proye the relation gol/R? and solve the
thorough  proficiency | nymerical problems related to gravitational
in understanding of and | gorce pressure, heat, light and electricity.
ability to apply e Explore the importance of atmospheric pressure
knowledge anq skills in daily life and mention its application, causes
set forth n j[he and methods of reducing energy crisis, explain
currlculum- . including transformer and hydroelectricity in the context
the ~ combining more of Nepal. Similarly, derive heat equation and
than —on  relations | 4oy the ray diagram for vision of human eye.
tog«;tlher for solving the | | Compare the reactivity of elements, write the
probiem. chemical properties of acid, base and salt, lab

preparation, chemical properties and uses of
gases, uses of metals and hydrocarbons.

e Describe the procedure of preparing cement,
ceramics, glass, soap, compost manure and
classify the glass, fiber, plastic, pesticides,
fertilizer into different types

e Define various syndromes, chromosome
disorder, monohybrid cross, and dihybrid cross,
describe artificial methods of vegetative
propagation, pollination & fertilization,
Mendel’s laws of inheritance, human activities
for pollution, and control measures of pollution
and significance of Mendelism.

e Describe evolution of life, ozone layer
depletion, and atmosphere climate change with
methods of conservations and solar system.

Level 6 Students  demonstrate | , gyplore the application fields of Newton's law
advance ability to

apply knowledge and
skills set forth in the
curriculum in a new
and unfamiliar
situation, and ability to
combine  and use
various relations and
components of
knowledge and skills in
order to solve the
problems and develop a
new relation.

of gravitation, freefall and weightlessness,
energy crisis and its challenges to solve it,
application field of thermometric liquids and
analyze the relation between the density of
liquid and the atmospheric pressure.

e Compare the metals used in different utensils
with specific heat capacity, draw the ray
diagrams for different optical instruments and
demonstrate the electromagnetic induction and
motor effect.

e Write the electronic configuration of d and f-
block elements, demonstrate some chemical
reactions and show the effect of catalyst on
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them, neutralization reaction with balanced
chemical equation and apply it in daily life, lab
preparation and application of CO, and NH3
gas and the ways of managing waste materials
according to their nature, arrange the given
metals according to their reactivity and
describe purification of metals.

e Explain genetic problems, double fertilization,
sex-linked diseases, Eco green city compare
heredity character of own family members and
trace out the dependency of human species in
natural resources.

e Draw the conclusion from history of the earth,
analyze the effect of changing pattern of our
life style on the environment and vice-versa
and possibility of life in other planets and
identify the possible constellations and major
planets in the sky and compare their position.

Content area, criteria and standards

As mentioned earlier, three standards Basic, Proficient and Advance have been categorised
further into six levels of standards: level 1, 2, 3, 4, 5 and 6 in a hierarchy of depth or
complexity of knowledge, skills and application in each of the 23 criteria for Science in grade
10. The similar types of six categories of proficiencies have also been used in PISA (see,
OECD, 2015). The following table shows the content areas, criteria and standards to each
criterion for Grade 10 in Science in which the items for NASA 2019 to be developed using

these criteria and standards.
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Physics

Criteria
1.
Explanation of
Newton's law of
gravitation, freefall

and weightlessness.

2. Explanation of
Pascal’s law,
Archimedes
principle, law of
floatation and
atmospheric
pressure

Table 4.4: Content domain, criteria and standards of Science in grade 10 for NASA, 2019

1

Name the
devices, which
are  used to
measure mass

and weight in
daily life.

Q: Which devices
are used to
measure the mass
and weight of a
body?

- Define Force,
Pressure and up
thrust with units

- Name the
instrument used
to measure
pressure.

Q: What is
pressure? Name
an instrument to
measure it.

Basic

2

o Identify the cause of falling
every object towards the
earth surface.

o Mention the mathematical
relation of weight and mass
of an object with their
units.

o Define gravity and
acceleration due to gravity.

Q: Write the factors on which

gravity of planets depend?

- Define liquid pressure

- State  Pascal’s  law,
Archimedes’s principle and
Law of floatation.

- State Pascal’s Law.

Standards
Proficient

3 4

o Identify the nature of e Prove F=G
pulling force of earth. M1 M./d?

e Differentiate between ® Explainand
mass and weight with =~ demonstrate of
suitable examples. freefall and

o Differentiate between wglghtlgssness
gravity and with suitable

- examples.
gravitation.

o State the Newton's
law of gravitation.

Q: Differentiate between

mass and weight in two

points.

- Show the relation
between  density  of
liquid and Up thrust

- Describe the

applications of Pascal’s
law, Archimedes’s
principle and law of
floatation

Q: What are the
applications of hydraulic
press?
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Q: Prove the relation

between the
gravitational  force
produced  between

any two objects and
their masses?
-Demonstrate and
verify  Archimedes
principle & law of
floatation.

-Differentiate
between
Archimedes’s
principle and law of
floatation.

Q: Verify Archimedes
principle with a

5

e Prove: g x1/R?

o (Calculate the
numerical problems
related to
gravitation, weight
and acceleration of
gravitation.

Q: Calculate  the

acceleration due to

gravity of the earth.

(M= 6x10% kg and R=

6400 km)

- Explore the
importance of
atmospheric pressure in
daily life and mention
its application.

- Solve  numerical
problems related to
Pascal’s law and

Archimedes' principle

Q: The weight of a
piece of stone when
immersed in water is
16N and displaces 5N
of water,

Advance

6
e Explore the
application fields of
Newton's law of
gravitation, freefall
and weightlessness.

Q: Relate the Newton's
law of gravitation with the
tides occurred in the earth
during a month.

- Analyse the relation
between the density of
liquid and the
atmospheric pressure.

Q: Why the water pump

can uplift easily the water

up to the height of 8m but
not up to 15m from the
water level?



3.

Explanation of
different sources of
energy and energy
crisis.

-Define the
source of energy.

- List the sources
of energy found
in nature.

Q: What is meant
by source of
energy? Give an
example.

-Define different types of
energy  with

sources of
examples.

Q: Define alternative sources

of energy with two examples.

-ldentify the method of
conservation of energy.

-Differentiate  between
renewable and non-
renewable sources of
energy.

Q: Write two differences
between renewable and
non-renewable sources
of energy.
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suitable labelled
diagram.

- Describe the sun as
an ultimate source of
energy.

-Clarify the concept
of energy crisis.

Q: Hydropower is
also the indirect
product of solar
energy, Justify.

-What is the real weight
of stone in air?

-Calculate the mass of
water displaced if 1kg
is equal to 10N.

- State the causes of
energy crisis and show
the methods to reduce
the energy crisis.

-Explain  the hydro
power as the best
source of energy in the
context of Nepal

Q: Write two ways to
solve energy crisis in
context of Nepal.

-Explore the energy crisis
as a major problem in
today’s world and its
challenges to solve it.

Q ‘Industrialization and
urbanization cause energy
crisis’ Justify this
statement. Explain how
such development
activities have to be
continued without putting
stress in the non-
renewable sources of
energy.



4,

- Explanation &
measurement of
heat and
temperature.

5.

-ldentification of
lens and its uses in
optical instruments.

Name the devices
used to measure
heat and
temperature.

Which  devices
are used to
measure heat and
temperature?

Define and
Demonstrate
Refraction of
Light.

What are the
laws of refraction
of light?

- Define heat and temperature
on the basis of molecular
theory.

- ldentify the thermometric
liquid with their use.

What are heat and
temperature?
-Define concave lens and
convex lens & different

terminologies related to lens.

What is focal length?

Differentiate  between
thermometers on the
basis of thermometric
liquids used (including
their uses).
Differentiate between
heat and temperature
Give any two differences

between heat and
temperature.

-Differentiate  between
concave lens and convex
lens.

- Differentiate between
focus of concave lens
and convex lens.

- Define power of lens.

Write any two
differences between
convex and concave
lens.
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Explain the specific
heat capacity with
units and examples

Explain the structure
& wuse of clinical
thermometer, digital

thermometer and
maximum minimum
thermometer.

Explain the structure
of maxim-minimum
thermometer with a

well-labelled
diagram.

-Draw  the ray
diagram of images
formed by the
convex and concave
lens placed at
different  positions
before them and
point out the natures
of the image thus
formed.

-Explain the use of
lenses according to
their nature.

- Explain  the
different types of
defects of vision in
the human eye.

Draw the ray

Derive heat equation.
Solve the numerical
problems related to heat
equation.
Calculate the
amount of heat
required to increase
the temperature of
1500 gm of water
through 15°C.

(specific heat
capacity of water
4200 J/kg°C)

- Draw the ray diagram
of defective and
corrected eyes.

Explain the causes and
correction of short-
sightedness with the
help of suitable
diagram.

Explore the application
field of thermometric
liquids.

Compare the metals
used in different
utensils with Specific
heat capacity.

Why is copper
laminated water pipe
used in the solar water
heaters rather than
iron? Explain it on the
basis of specific heat
capacity.

- Draw the ray diagrams
for  different  optical
instruments.

Explore the functions of
lens used in microscope.



6.

-Explanation of the
current  electricity,
its uses, precautions
and electric device
based on
electromagnetic
induction.

Define
Electricity and its
sources.

Draw the electric
circuit and label
it.

Name different
electrical

devices.

Mention any
three electrical
devices used at
your home for

various purposes.

List the effects of current
electricity.

Introduce the different types
of home appliances

Mention the effects of
current electricity.

-Describe the application
of electrical home
appliances.

-Explain the precautions
to be taken while using
electrical appliances in
the daily life.

Define Electromagnetic
Induction.

Write any two
differences between
fluorescent and filament
lamp.

diagram of convex
lens showing virtual
and highly magnified
image

-Explain the structure
and application of
generator and electric
motor

Explain the working
principle of
generator and
electric motor and
show that these
principles are
reverse to each
other.
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-Explain transformer
with its types and
explain its working
principle.

-Calculate the electric

bill and solve the
numerals related to
transformer.

A transformer with
5500 input windings is
connected to an AC
source of 220 V to get
400V. Calculate the
number of turns
required in another
coil.

Demonstrate the
electromagnetic induction
and motor effect.

Importance of
transformers  for  the
domestic supply

Why the transformer gets
fused in the evening time?
Explain



Chemistry

Criteria Standards
7. Basic Proficient
Introduction  of Advance
periodic laws and 1 2 3 4 5 6
explaination  of _ |ntroduce periodic - ldentify the position of — Mention the — Write the electronic  — Compare the reactivity = — To write the
the position  of table and mention groups, periods, periodic law of configuration of the of elements having electronic
different elements its importance blocks, etc. both modern and basic 20 elements same period and group configuration of d
in the periodic Eg:Whatisperiodic - Show the position of Mendeleev's — Recognize the group, separately. and f- block elements
table table? metal, non-metal, periodic table period, block, Eg: Which element is more (Correct order of
metalloids, inert gas, — Show the valency on the basis | reactive between sodium energy level)
etc. differences of electronic and potassium? Why? Eg: Write the electronic
Eg : What is the position between the configuration of any configuration of copper
of d-block elements in the characteristics of atom (Cu). Why is it called
modern periodic table modern and Eg : Write the electronic transition metal?
Mendeleev's configuration of calcium
periodic table (Ca) and mention the
Eg: Why is modern group, period of it in
periodic table more aperiodic table.

scientific than
Mendeleev's periodic
table? Write any two

reasons.
8. — Introduce — Calculate the valency, — Write simple word = — Explain the typesof | — To write the balanced — Demonstrate some
Classification of chemical change simple radicals equation of chemical reactions chemical equation of chemical reactions
different types of and chemical —  Write the molecular chemical reaction with examples chemical change and show the effect
chemical reaction reaction with formula of the given — Define catalyst and of catalyst on them
and identification examples compounds by using other factors that
of the balanced criss cross method bring chemical
chemical equation change with example
along with the
factors affecting
rate of chemical
reaction.
Write two Write the molecular When lime stone is Give one example of What happens when How does green plant
characteristics of formula  of sodium @ heated, it changes into = displacement reaction calcium carbonate is prepare their food?
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9. Introduction of
acid, base and salt
with their
properties and
explanation of
neutralization
reaction.

10.  Explanation
of the process of
lab  preparation
and properties of
carbon  dioxide
and ammonia
gases along with
their test and uses.

chemical change.

— Define acid, base
and salt

Mention one example

of each acid, base and

salt

— To write the
molecular formula
and molecular
weight of carbon
dioxide and
ammonia gas

Calculate the

molecular weight of

NH3; gas.

carbonate.

Classify the different
chemicals into acid,
base and salt which
are used in our daily
life

Why is Lime called base?

List the physical
properties of carbon
dioxide and ammonia
gas

Write any two physical
properties of ammonia
gas.

lime and carbon

dioxide. Express it

into word equation

— Describe the
physical properties
of acid, base and
salt.

— List the general
indicators used to
identify acid, base
and salt.

Illustrate any 2
physical properties of
acid

— Differentiate
between the
carbon dioxide
and ammonia gas
on the basis of
physical properties

— Mention the uses
of both carbon
dioxide and NH3
gas

Ammonia gas is not

collected by

downward
displacement of
water, Why?
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Explain the uses of

acid, base and salt

— Demonstrate the
method of separation
of acid, base and salt
by using indicators

— Differentiate
between base and
alkali.

Write two difference

between base and alkali.

— Describe the process
of lab preparation of
both gas with figure

Draw a labelled figure

to show the lab

preparation of CO, gas
in the laboratory

treated with hydrochloric
acid? Write with balanced
chemical equation
Write the chemical
properties of acid, base
and salt with equation.
— Explain with chemical
equation, the process
of formation of acid,
base and salt
Describe any one method
of preparing salt with
chemical equation

— List the chemical
properties of both CO;
and NHs gas along
with their test.

— Write the balanced
chemical equation for
the lab preparation of
NHj; gas.

What happens when

carbon dioxide gas is

passed in lime water for a

short time?

Show it with balanced
chemical equation

— To demonstrate the
neutralization
reaction with
balanced chemical
equation and apply it
in our daily life.

Explain one

neutralization reaction

that occur in our daily
life

— Demonstrate the lab
preparation and
application of CO;
and NHjs gas

How can you

demonstrate lab

preparation of ammonia
gas?



11.

Explanation  of
major metals like
iron, aluminium,

copper,
gold and silver
with their
physical

properties  and
uses in our daily
life

12. Identification
of the structure of
some simple types
of  hydrocarbon

and their
compounds
(methane,

alcohol, glyceral,
glucose) and

explain their uses

— Identify the metals

obtained in the
nature

List the name of
metals used in our
daily life.

Identify the nature
of carbon
Introduce
hydrocarbon with
example.

Write any two
examples of
hydrocarbon.

— List the physical
properties (colour,
density, b.p / m.p) of
the metals (given)

Which metal has lowest

density among iron, gold,

silver, aluminium and
copper

— Describe the bond
between carbon to
hydrogen and carbon
to carbon.

Write the type of bond

formed in hydrocarbon.

—  Write the name of

ores of each given
metals

Write two major ores
of iron and silver.

Describe the
structure of
alkane, alkene and
alkyne with
example.

Write a difference
between alkane and
alkyne on the basis of
bonding.
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— Describe the uses of
each metal in our
daily life

Write any three uses of

silver.

— Explain the method
of nomenclature of
simple hydrocarbon
(given)

— Describe the
physical properties
of some
hydrocarbons
(methane, alcohol,
glycerol, glucose)

|
H-C-C-H

|

H H

Write the name of the
given hydrocarbons.

— Explain the reason of
using different metal
for different purpose.

Why aluminium is used to

make aeroplane?

Explain the uses of
some hydrocarbons
used in our daily life
(methane, alcohol,
glycerol, glucose)
Write any two uses of
glycerol in our daily life.

— Arrange the given
metals according to
their reactivity.

— Describe the method
of purification of
these metals

Arrange the given

metals according to

their reactivity.

— To write the
structural formula of
simple hydrocarbon
(alkane, alkene,
alcohol, glycerol)

Write the structural

formula of the given

i. Ethyl alcohol

ii. Butane

iii. Glucose



13. — List the name of
Explanation  of
cement, glass, our daily life and
fibre, ceramic, mention their
plastic, soap, purpose
detergent and  Write any five
pesticides along = chemical used in your
with their uses house.
and description of
chemical
pollution with its
causes and effects
in our
environment.
Biology

Criteria
14,

e Explanation of life
cycle & the utilities of
the silkworm and
honey bee

chemicals used in

— Write the raw
materials used to
manufacture cement,
glass, fibre, ceramics,

plastics, soap.

1

e Mention the
four stages of
Life cycle of
insects

o Identify the

silk worm and
the honey bee

From which insect

What is the main raw
material of glass?

Explain the
application of the
given chemicals.
Describe the
effects of these
chemicals in the
environment

Why are plastics used
widely than metal?

Explain the role of
compost manure in
the agriculture
Describe the
environmental

pollution caused by

the uses of these
chemicals

Nowadays the use of

Give two reasons.

compost manure is
promoted instead of
chemical fertilizer,
Why? Give any two
reasons.

Basic

2

e Basic features of
the Silk worm
and the honey
bee

e Introduction of
Sericulture and
honey production

What is

3

o Types, External
Morphology &
Scientific Name
of Silk Worm
and the honey
bee

¢ Importance of
Cocoon in
Sericulture

¢ Organization of
the colony of
Honey bee

Classify the honey
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Standards

Proficient

o Draw the labelled
diagram of the

stages of Life Cycle

of Silk worm and
Honey bee
e Mention the

precautions used &

importance of in
Sericulture

e Economic value of

Silkworm &
honeybee

Draw the neat and

— Describe the procedure
of preparing cement,
ceramics, glass, soap,
compost manure

— Classify the glass,
fibre, plastic,
pesticides, fertilizer
into different types

Describe in brief about the

manufacture of preparing

cement in the industry

5

¢ Define every stage of
Life Cycle of each
insects with time frame

e Swarming of honey bee

o Define the function and
duties of each type of
Honey bee with their
origin

What is the function of the

— To demonstrate the
ways of managing
waste materials
according to their
nature. (Reuse,
reduce, recycle)

To solve the problem of

waste management,

which method can be
applied? Explain in
brief.

Advance

6

o Define the various
difficulties facing by
the Sericulture
industries of Nepal

¢ Explain the Mating
process in Honeybee
& Silkworm

How does the queen



15.

16.

Introduction of
Nervous and
Glandular system in
human body and their
functions.

Explanation of Human
Blood Circulatory
System and its
functions of each
components

we can get silk?

o Define body
systems &
Mention its
types.

e Explain
Sensitivity &
Response to
stimuli

Name two factors
that stimulate our
body.

e Explain the
colour, state
and placement
of Blood

e Understand
pumping of
blood through
blood vessels

o Identify the
position of the
heart in our

Sericulture?

e Define Nervous
& Glandular
System

e Introduce Nerve
and glands and
name them.

What is
System?

Nervous

o |dentify the
composition of
blood

o |dentify the types
of blood vessels

o Identify the heart
beat

bee with its two
characters.

e Draw the chart
showing the
components of
Nervous system
involved in
Human body

¢ Functions of
Nervous System

e Name the Parts
of the Human
Brain

e Define Reflex
Action with
examples

o Difference
between
Exocrine and
Endocrine glands

Write two
differences
between
exocrine
endocrine
glands.

e Mention the
functions of
blood

e Differentiate
between artery,
veins and
capillaries
according to
functions

e Mention the parts
of heart

and
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labelled figure of life
cycle of Silk worm

o Define the types and
structure of Neuron

e Describe the
structure of
different organs of
the Human Brain

e Draw the
diagrammatic
structure of Human
Brain and Name
them

e Types, Secretions &
Functions of glands
in the human body

Draw and label
the structure of
Human Brain.

o |dentify the structure
and functions of
every components of
Blood

e Differentiate
between artery,
veins and capillaries
according to their
structure and
placement

e Draw and label the

worker bee of 18-20 days?

o Describe the functions
of three components of
nervous system &
different organs of the
Human Brain

o Define Reflex Arc and
Show the process of
Reflex Action

o State the effects and
control measures after
Hypo or Hyper secretion
of Hormones

What happens when
the Thyroxin is
secreted in  excess
amount?

e Mention the
effects related to
inadequate
proportion of
blood cells

e Differentiate
between artery
and veins
according to their
blood pressure

bee fertilize next time

when the drone bee

died after mating?

e Mention Rate of
Impulses transmit
and system of
transmitters

o Define Medical
Aspects of
Endocrinology

Which  chemical
Test is needed to
ensure the proper
functioning of
Nervous System?

e Describe the
reason and
effect of heart
attack

e  Describe the
altitude
sickness,
anaemia,
blood cancer
and other



17.

18.

Description of
chromosomes & the
process of sex-
determination

Description of
Reproduction system
of Living beings

body

What is the colour
and state of
blood?

o |dentify the
placement of
Chromosome in
the cell

In which
organelles are
chromosomes
found in the cell?
o Define
reproduction.

e Mention the
reproductive
organs of
human and
flowering
plants.

Name the blood
vessels of human
body.

e Define
Chromosome

e Relation of
Chromosome as
the vehicles of
Heredity

What is
Chromosome?

e Define Asexual
and Sexual
Reproduction

e State the
Methods of
Asexual
reproduction

o Explain the

Write four functions
of the blood.

e Mention Types
and Functions of
Chromosomes

e Introduce
Chromosome as
Sex Determining
Factor

Write two functions
of Chromosomes.

e Describe the
Methods of
Asexual
reproduction

e Mention the
significance of
Asexual
Reproduction
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diagram of heart

e Mention the
pulmonary and
systemic circulation

Give four differences
between RBC and
WBC?

e Define Autosomes
and sex
chromosomes with
structure

o Explain Sex
Determination
Process with Chart

How is male sex
determined in  the
fertilization of Human?
Draw the chart.

o State types of
Natural and
Atrtificial Methods
of Vegetative
Propagation and
Mention their
Advantages &
Disadvantages

Contraction and
relaxation of heart
Differentiate the
structure and
function of Right
and left parts of
the heart
Demonstrate the
parts of the heart
of different
animals

Why is left ventricle larger
and with thicker wall of

Define
Chromosome
Disorder and
Mention its types
Define Various
Syndromes

What is Genetic Disorder?
Describe
syndrome?

Down’s

Describe Artificial
Methods of
Vegetative
Propagation and
its types.

Describe the types
and process of

related
problems

e Describe
Blood
Grouping and
RH factor

How many types of
Blood Group are found
in human body? Name
them with RH factor.

e Mention
Genetic
Problems
related to
Chromosome
disorder.

e Define
Aneuploidy &
Haemophilia

Write two symptoms of
Haemophilia.

e Define the
Nature of
offspring
produced from
Asexual or
sexual
reproduction



19.

20.

Introduction of
Mendel’s laws and the
causative factors of
inheritance.

Explanation of causes,
effects and preventive

What is
reproduction?

e List out the
similarities
between
offspring and
their parents.

List out your

two

similarities

with parents.
e Define the

environment
and human

function of major
four parts of a
flower

What is asexual
reproduction?

o Define heredity

e Define variation

e Introduce
Mendel and his
study

What is
heredity?

e Describe the
Effects of Human
activities on

o Write the basic
features of
Sexual
Reproduction

e Define Unisexual
& Bisexual
Organisms

Write four types of

asexual

reproduction.

o Define genetics
and genes

o Describe the
different
contrasting traits
in pea plants
studied by
Mendel

e Describe
Dominant &
Recessive traits /
genes with
examples

o Define types of
Variation

Explain
genetics. What
are the types of
variation?
Name them.
e State the types of
pollution and
their sources
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o Draw the figure of
flower showing
Androecium and
Gynoecium

e Draw the chart of
Sexual Reproduction
in Animals

o Differences between
Sexual & Asexual
reproduction, Self &
Cross Pollination

Write four

characteristics of

Sexual Reproduction.

e Functions of genes

e Describe Mendel’s
experiments

o Define Hybrids

o Define genotype and
phenotype

e Describe the
significance of
Variation

e Differentiate
between variation
and mutation

What are the three
laws of inheritance?
Mention them.

e Describe Air, Water
and Land pollution
and its causes

Pollination &
Fertilization

Define Grafting. Write two
differences between cross
and self pollination.

e Describe
Mendel’s laws of
inheritance

e Define

monohybrid and
dihybrid cross

e  State the
significance of
Mentalism

Write two differences

between  monohybrid
cross and di-hybrid
Cross.

e Describe the
human activities
for pollution.

e Define Double
fertilization

Define Double

fertilization.

o Define sex-
linked
diseases and
describe its
examples.

e Compare the
heredity
character of
own family
members

Why Haemophilia
is a transmitted
disease and How is
it transmitted?

e Trace out the
dependency of
Human



measures of
Environmental
Pollution.

activities Environment
e Mention the e Define the

components of Concept of

Environment. Pollution
What is What
environment? pollution?

Geology and Astronomy

Criteria
21.
Explanation of
history of the
Earth and
interpretation
of fossilization
fuel.

22.

Explanation of
atmospheric
layers,  green
house  effect

Basic

2
o Define geological time
scale and mention the
methods / tools to find
the age of rocks

e Introduce rock,
fossils and evolution

Q: Name any two
rocks.
Q: What are fossils?

e Introduce
atmosphere and
green house.

e Mention different layers
of atmosphere and
introduce atmosphere as
a natural green house

e Define

conservation of
forest and water

resources respect to pollution Land Pollution
e List out the
importance of water

is Define air How is human health State four human activities
pollution and affected by = for pollution and write two
state its ~deforestation? control measures of Land
sources. pollution.

Standards
Proficient
3 4 5

o Explain some
hypothesis about the
origin of the Earth

Q: Describe the
Nebular hypothesis
about origin of the
Earth.

o Identify the effects
of ozone layer and
recognize the
greenhouse effect.
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&effects .
e Mention the effects
of deforestation in

Explain the
Control Measures
of Air, Water and

e Describe evolution of life
related to each Era and to
mention the major litho-

¢ Explanation of four
Era of Geological
Timescale with time

boundaries stratigraphic events of
each Era.
Q: Explain the major
Q: Name the four Era of - gevelopment of life in

geological timescale with ' palaeozoic Era.
their duration of time.

Draw the structure of
different layers of
atmosphere reflecting its
characteristics and

o Describe the depletion »
of ozone layers and acid
rain.

species in
Natural
resources.

o Define
concept and
importance of
Eco-Green
city

Write two features of
Eco-Green City.

Advance

6

Draw the conclusion
from the study of history
of the earth.

Q: How does the study
of earth help to support
the organic evolution?

¢ Analyse the effect of
changing pattern of
our life style on the
environment and vice-
versa.



and climate

change.

23. Explanation e
of solar system
including
artificial
satellites.

Q:Name the gases
present in the
atmosphere.

Introduce Universe,
planets and satellites

Name the planet in
the solar system
according to the
distance from the sun

Q: Name the layers of
atmosphere.

Identify stars, galaxy,
comments, constellations
in the sky with examples

Q: Define constellation
with an example.

Q: Point out two
importance of ozone
layer.

e Differentiate
between:
i)planet and star
ii) Meteor and
meteorites

e Explain the comets,
meteors and asteroids

Q: Differentiate star
and planet according
to their motion and
luminicity
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Q: Explain the role of
CFC on depletion of

ozone layer.

o Explain the major
characteristics of
planets

Q: Why does Mars
appear red in colour?

climate change.

» Mention the effects of
ozone layer depletion and
methods of its
conservation

Q: Draw and labelled
the different layers of
atmosphere with their
thickness and traced out
their characteristics.

» Explain the solar system
with its drawing, structure
and shape

Q: Draw the shape of
Ursa Major (Saptarishi)
with the position of major
stars.

Skin diseases are
increased with
industrialization.
Analyse the relation.

e |dentify the possible
constellations and
major planets in the
sky and compare their
position.

o Analyse the possibility
of life in other planets.

Q: Mention the name
of a planet and a
constellation in the
night sky at 10:30 PM
of 31 June.



4.4 Specification of Items

The following specification table presents content domain, criteria, weightage percentage,
number and types of items, allocation of marks and distribution items in each of the six

standards.

Table 4.5: Table of specification for item selection

Content Criteria Weightage | Marks Weightage for items of various standards
domain No. (%)
Physics 30 24 The weightage of items in each set should be
Chemistry 30 24 around as follows:

- 1m0
Biology 30 24 Level 1: 10%,

Levels 2, 3, 4 and 5 each; 20%, and

Geology and 10 8
Astronomy Level 6: 10%.
Total 100% 80

Note:

1. The total number of SR (selected response)items (MCQ) should be between 18 to 24 and the
number of CR (constructed response) items carrying 1 mark each (very short answer question)
should be between 6 to 12 so that the total number of questions carrying 1 mark each will be 28-
32, CR items carrying 2 or 3 marks each should be 16 to 25 depending upon the how much marks
each question carries provided that total marks of the test will be 80.

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

Note that the weightage for items of various standards as mentioned above are tentative as the
actual weightage of each standard will be calculated and adjusted based on the students' actual
score in the test. However, the above suggested weightage of each standard help for item

selection.

If the contents areas having small number of items (weightages) have the difficulty in covering
six levels of standards in one set of test booklet, such contents areas may be covered by three sets

of questions, which are administered at a time to different student.
4.5 Cognitive Domain

Various levels of Cognitive Domains should be taken into consideration while developing and
selecting items. Items should be selected according as the six standards defined as above;

however, we should check and ensure the representation of various cognitive s in an adequate
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level. Therefore, within the six levels of standard various levels of cognitive domain (as in table
4.6) should be included.

Along with content domain, the assessment items should represent various levels of cognitive
domain, which are generally hierarchical in the sense of complexity and abstraction of
knowledge and skills and their application. The levels of cognitive domain in this framework are
adopted from revised Bloom's taxonomy for learning (see, Aderson & Karthwohl, 2001). Among
six levels of taxonomy, first three Remembering, Understanding and Applying are considered
separately and the last three analysing, evaluating and creating are combined as Reasoning.
While defining cognitive domain, Solo Taxonomy of surface and deep learning as categorized
into five levels: pre-structural, structural, multi-structural, relational and extended abstract (See,

www.ug.edu.au/teach/assessment/docs/biggs-SOLO.pdf) has also been taken into consideration.

As in the Bloom’s definition remembering shows memory of previously learned material by
recalling facts, terms, basic concepts, and answers. Understanding demonstrates understanding of
facts and ideas by organizing, comparing, translating, interpreting, giving descriptions, and
stating main ideas. Applying includes solving problems to new situations by applying acquired
knowledge, facts, techniques and rules in a different way (Aderson & Karthwohl, 2001).
Reasoning is not limited to the solution of routine problems but also includes unfamiliar
situations, complex contexts, and solving multi-step problems using more than one relations and
contexts (IEA, 2015).

Table 4.6: Representation of various cognitive domain in the test

Cognitive Domain Weightage
Remembering 10%
Understanding 35%
Applying 35%
Reasoning 20%

Total 100%
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Chapter 5: Assessment Framework for English (Grade 10)

5.1 Introduction

National Assessment of Student Achievement (NASA) for Grade 10 is designed to assess the
curricular competencies of the approved curriculum of respective subject for Nepali school. As a
second language English Language has been taught as one of the compulsory subjects
throughout the school curriculum from grade 1 to 10. This chapter presents the analysis of
curriculum approved by the government of Nepal for Grade 10 in English Language focusing on
curricular competencies and expected performance of the students after completion of the study.
While analyzing the curriculum of Grade 10 in English Language for defining domain and
contents to be assessed vertical sequence and performance level at least from Grade 8 up to the
Grade 10 has been analyzed, particularly the competencies of grade 9 and 10 in English has been
taken into consideration. It indicates that this assessment of grade 10 students is not confined
with the only the objectives and contents of Grade 10 curriculum rather suggest to assess the
overall English Language competencies of grade 10 completed students looking at the over all

School English Language programme of Nepal.

After analyzing the curriculum, this chapter identifies domain and construct to be asessed in
English so that the assessment will be designed to measure students' performance against the
curricular competencies. Based on the analysis of curriculum and its domain and contents it
defines the criteria and six standards in each of reading and writingin a hierarchical order of
complexity of competencies. Finally, it discusses the various levels of cognitive domain to be
performed by the students and suggest a test blue print that is, a table of specification for item

construction.

The definition of reading literacy given by OECD (2016) in PISA assessment framework for
2015 states that "An individuals capacity to understand, use, reflect on and engage with written
texts, in order to achieve one's goals, to develop one's knowledge and potential, and to participate
in society” (P 13). Along with curricular contents, consideration of this definition of reading
literacy could be useful while developing assessment standards and developing items for national

assessment.
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5.2 Defining the Content Domain

This curriculum primarily focuses on language skills. In the revision of this curriculum, level-
wise competencies have been devised for this level. These competencies relate to listening to,
and reading of fiction and non-fiction texts about own and other countries, to communicate
orally and in writing in English about own and other cultures, and to compare and contrast
Nepali values, beliefs and customs with those of people from other countries. The linguistic
competencies of studying English also begin to emerge at this stage, as learners become
increasingly able to identify, understand and analyze patterns in English grammar, vocabulary

and phonology.

Overall objectives of teaching English in school are to develop the basic language skills
including listening, speaking, reading and writing. These competencies relate to listening to, and
reading of fiction and non-fiction texts about own and other countries, to communicate orally
and in writing in English about own and other cultures, and to compare and contrast Nepali
values, beliefs and customs with those of people from other countries. The linguistic
competencies of studying English also begin to emerge at this stage, as learners become
increasingly able to identify, understand and analyze patterns in English grammar, vocabulary
and phonology (CDC, 2072). However, this assessment only tests two language skills: Reading

and writing.

It is relevant to start with a definition of reading skills "Reading literacy is defined as the ability
to construct meaning from texts through understanding, interpreting, and responding personally
and critically to text content in order to make sense of the world and participate in society"
(PCAP, 2016, p 12). Similarly, as a form of communication, writing skills provide students with
the capacities of communicating information and ideas on paper in an organized way to produce
sequential and convincing arguments. As mentioned in PACP (2016), reading literacy generally
includes three competencies: understanding texts; interpreting texts; and responding personally

and critically to texts.

Competencies of the English curriculum for grade 9 and 10 are to enable the learners to (CDC,
2072):
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f)
9)

understand spoken English for general purposes with a good degree of precision;

use spoken English for general purposes with a good degree of fluency and accuracy;
interact, communicate and collaborate effectively with others orally in pairs, groups and
whole class discussion;

read a range of fiction and non-fiction texts, in a range of media, understanding the ideas
and information they convey with a good degree of precision;

write descriptive, narrative and imaginative texts, in a range of different forms and media
with a fair degree of accuracy;

use all four language skills in a variety of personal, social and academic contexts; and
Use English language to think creatively, critically and to solve problems that crop up in

the real life and to promote tolerance and maintain sociocultural harmony.

These curricular competencies are general in nature. To make them more specific and workable

competencies, learning objectives of each content domain for each of the grades 9 and 10 has

been identified in the curriculum of English for grade 9 and 10. The following are the learning
outcomes set by the curriculum for Grade 9 and 10 in English (CDC, 2072BS).
Reading

Construct meaning from written, printed and digital forms for detailed understanding.

Show an understanding of the underlying themes and the ideas of the texts.

Identify the structure and the organization of paragraphs by developing an awareness of
connectives.

Interpret information presented in tables.

Retrieve specific information from texts to analyze and synthesize by means of a variety
of reading techniques.

Deduce the meaning of unfamiliar words and phrases in given contexts.

Practice thinking skills while reading.

Writing

Prepare book and film reviews, compose essays with introduction, body and conclusion
under guidance; short stories, dialogues with the help of given clues and hints.
Draft news stories on current issues and events and predict the likely reasons and

consequences of an event.
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Make notes on a variety of texts using mind map to generate ideas for writing.

Write about personal experiences creatively in different forms (e.g. messages, menus,
cooking recipes, letters and invitation cards, a letter to an editor, CVs and brochure etc.).
Write reflective notes on public opinion, beliefs, attitudes and taboos in the sociesty.
Complete the unfinished text in a coherent way.

Develop essays on the given topics.

Follow conventions for standard writing (e.g., spelling, punctuation, usage) for
appropriate Grade.

Observe information presented in non-verbal/verbal text and convert the information into
one another.

Understand the relationship between particular words (e.g., Ssynonym/ antonym,
cause/effect, part/whole, item/category, word collocation) and use them appropriately.

In order to achieve the above reading and writing learning outcomes the following areas to be

covered in reading and writing tasks:

Reading

Someseen textscould be used for reading.

The
[ ]
[ ]

unseen text to be covered the following areas:
Stories,
Menus,
Notices,
Manuals,
Advertisements,
Diary entry,
e-mails,
Product guides,
Time tables,
Stories,
Essays,
Letters,

Science articles,
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e Newspaper articles,

e  Book/film reviews, etc.

Writing

Areas to be covered in Guided writing are:

directions,

instructions,

obligations and

prohibitions,

posters,

electronic text messages,
post cards,

advertisements,

messages of condolence,
messages of congratulations,

Menus, recipes.

charts, graphs, tables, lists, pictures,

short skeleton stories,
invitation letters,
thanks giving letters,
letter of regret,

news stories,
invitation letters

paragraph

Areas to be covered in free writing are:

Dialogue (with the situation given),
paragraph
on personal

experiences,
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e short stories (only provide either the beginning, ending , title or the moral),

e views and attitudes (on some current issues of importance)

e Letters and emails (personal/informal, official/formal),

e essays (descriptive, narrative, cause effect), newspaper

e articles (on a given topic),

e reviews (of films, movies, books),

e Dbrochures/leaflets (on places and events of historical/cultural/religious/ social / tourism)

The reading test should test the following reading constructs (CDC, 2072):
(1) Reading for gist;
(2) Reading for specific information/important;
(3) Reading for main ideas and supporting details;
(4) Reading for deducing the meaning of words detail.
Writing assessment should be based the following construct (CDC, 2072):
(1) the content, i.e. the supporting details
(2) the accuracy;
(3) the fluency;
(4) the organization, i.e. coherence and cohesion;
(5) the appropriateness of language used by the students;
(6) the orthographic convention and
(7) the originality and creativity.

Writing is not complete and correct ignoring grammar. So, the grammatical items like articles,
prepositions, tags, concord, sentence transformation, tense, voice, conditional sentences, reported

speech, causative verbs, connectives, etc. are recommended to be incorporated while assessing
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writing(CDC, 2072). Grammar should not be included as a separate domain to be tested, it
should integrated in the reading and writing tasks. As mentions in the curriculum of grade 9 and
10 writing is not complete and correct ignoring grammar. So, the grammatical items like articles,
prepositions, tags, concord, sentence transformation, tense, voice, conditional sentences, reported
speech, causative verbs, connectives, etc. are recommended to be incorporated while assessing

writing.
5.3 Criterion and Standards

As mentioned in the assessment framework for NASA 2017 at grade 8 (Pant, Singh Poudel,
2016), criteria generally tell what should be the expected competencies, but it does not tell how
well the student demonstrate the competencies, and standards in each criteria describe different
levels of competencies and therefore standards tell how well the student demonstrate the
competencies. Based on the analysis of competencies and learning objectives and contents of
English curriculum of grade 10 as well as grade 9 on reading and writing 19 criteria have been
identified for assessing the students' performance in English at grade 10. To each skill area
reading and writing for NASA 2019 at grade 10 English, six standards have been defined
according as the depth of knowledge and skills as well as complexity of related concepts. These
six standards are named as below basic, basic, proficient 1, proficient 2, proficient 3 and

advanced.

There are not a uniform practices on defining standards and levels of students’ learning and
competencies. Literatures on assessment and standards suggested three to six or more than six
standards (see, The University of the state of New York, 2014, PARCC, 2016, OECD, 2015).
However, three standards of students ‘competencies: basic, proficient and advanced or four
standards: below basic, basic, proficient and advanced have widely been used. For the purpose of
NASA 2019 in grade 10, competencies of grade 10 students' have been defined into six
categories: below basic, basic, proficient 1, proficient 2, proficient 3 and advanced. The idea of
general standards of six levels has been developed studying the curriculum of the grade with the
analysis of depth of knowledge, skills and competencies. To analyze curriculum and identify the
standards, a number of subject teachers' workshops, experts' workshops and discussions were

organized. Similarly, while defining and developing standards, several practices and works on
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standards based assessments for example, the University of the state of New York's four levels of
performance standards for grade 8 mathematics: level 1, 2, 3 and 4 (The University of the state
of New York, 2014); PARCC's five levels: does not meets expectations, partially meets
expectations, approaches expectations, meets expectations, exceeds expectations (See, PARCC,
2016,http://parccinc.org/); PISA's six levels of reading performances (See, OECD, 2015); three

standards are discussed by several testing agencies and literatures (e.g., PCAP, 2016; IEA,
2015). While developing this framework, Common European Framework of Reference for
Language has also been studied, but CERF is the not a grade specific standards rather they are
the general competency level ranges from early year to school graduates. Thereby, the

competencies defined for NASA may not match exactly with the CERF standards.
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Table 5.1: Criteria and standards of grade 10 English for NASA, 2018

Reading

Criteria

Level of
Standards

Descriptions of standards

Model items

1. Construction
of  meaning
from written,
printed and
digital forms
for  detailed
understanding

2. Understandin

g of the
underlying
themes and
the ideas of
the texts,

3. Identification
of the

structure and
the
organization
of paragraphs
by developing
an awareness
of
connectives,

4. Interpretation
of information
presented in
tables,

1 (per-basic)

Understand very short, simple texts
and can find specific, information
such as facts, vocabulary, dates,
times, and location in simple
everyday  material  such  as
advertisements, prospectuses, menus
and timetables.

Example: Uttam had been a sore trial to him for twenty years. He had begun
life decently enough: he went into business, married, and had two children.

Q. How many children did Uttam have?

2 (Basic)

Understand  the  straightforward
meaning of the text, such as facts,
vocabulary, dates, times, and
locations and combine information
from various parts of the text.

Example:

I am a young man aged 22. | possess sound health and handsome personality.
Regarding my academic qualifications, I passed High School, the SLC from
Mahendra Gram High School in 2010.

Q. How old is the writer and when did he pass the SLC?

3 (Proficient
1)

Understand the text that contains the
information which is not explicitly
stated.

Identify the logical order of the
various parts of a text.

Combine the meaning of the text
with their own knowledge and
intuitions.

Suggest the most suitable title for the
text (passage, story, poem, dialogue,
etc.)

Example 1: The mother said to the children, “Your father and I agreed to
marry each other even without seeing before, without even knowing our
names. We first saw each other on the wedding day.”

Q. Was the writer's parents’ marriage a love marriage? Why or why not?
Example 2:

Q. Read the story and give it a suitable title.

Once upon a time there lived a lion in a forest. One day after a heavy meal, it
was sleeping under a tree. After a while, there came a mouse and it started to
play on the lion. Suddenly the lion got up with anger and looked for those who
disturbed its nice sleep. Then, it saw a small mouse standing trembling with
fear. The lion jumped on it and started to kill it. The mouse requested the lion
to forgive it. The lion felt pity and left it. The mouse ran away.

On another day, the lion was caught in a net by a hunter. The mouse came
there and cut the net. Thus, it escaped. Thereafter, the mouse and the lion
became friends. They lived happily in the forest afterwards.

4 (Proficient

2)

Make sensible predictions based on
their understanding of the reading

Example:
e Give a good ending to the story.
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5. Retrieving

specific
information
from texts to
analyze and
synthesize by
means of a
variety of
reading
techniques.

. Deduction of
the meaning
of unfamiliar
words and
phrases in a
given contexts

. Development

of  thinking
skills  while
reading

. Understandin
g the practices
and values of

texts.

Relate the meanings drawn from the
texts to their everyday life events and
experiences.

Identify central idea of the texts of
various types

There were two goats. Over a river was a very narrow bridge. One day a
goat was crossing this bridge. Just at the middle of the bridge he met
another goat. There was no room for them to pass. “Go back,” said one
goat to the other, “There is no room for both of us.”

“Why should I go back?”Said the other goat. “Better you must go
back.”............l

Q. What is the main idea of the text?

The duty of a citizen is not merely to vote but to vote wisely. S/he must be
guided by reason, and by reason alone. S/he must vote for the best person,
irrespective of any other consideration and irrespective of the party level.
The right man in the wrong party is any way preferable to wrong man in
the right party.

5 (Proficient
3)

Understand the meaning of the text
with reference to their background
knowledge of the related themes.
Interpret both literal and literary
meaning of texts.

Justify arguments based on the text
and related issues.

Example:

A scholar of language and grammar undertook a journey. A river had to be
crossed. As was the custom in those days, the scholar hired the boat of a
waiting ferryman who took people across the river.

During the journey, the scholar asked the ferryman, with obvious pride and
mockery, if he knew anything about grammar and the rules of language.

The ferryman simply replied, "I don't.”

"Alas!" retorted the rude scholar of grammar, "You have wasted half of your
life."

At this, the sailor was terribly hurt and aggrieved. But he kept quiet. Suddenly
the boat was extremely nervous in the high waves and gushing water. "Do you
know how to swim, learned Sir?" asked the sailor.

"No!" said the scholar.

The ferryman remarked, "Alas! You have wasted your whole life for the boat
is sure to capsize in a few minutes."”

a. Who can save our life while crossing a river, a boatman or a scholar?
b.  What is the meaning of the expression “Alas?You have wasted your
whole life for the boat is sure to capsize in a few minutes.”
C. “Knowledge in one branch is not enough to be proud about.”

Justify your argument based on the text.

6 (Advance)

Identify the issues raised in the
reading texts and discuss their

Example
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both national
and target
cultures.

relevance in their lives.
Show comprehensive understanding
of the text.

Many people don't understand why or how other people become addicted to
drugs. They may mistakenly think that those who use drugs lack moral
principles or willpower and that they could stop their drug use simply by
choosing to. In reality, drug addiction is a complex disease, and quitting
usually takes more than good intentions or a strong will. Drugs change the
brain in ways that make quitting hard, even for those who want to.
Fortunately, researchers know more than ever about how drugs affect the
brain and have found treatments that can help people recover from drug
addiction and lead productive lives.
Q.

a.  What issues are discussed in the text?

b. How does the drug affect our society?

c. What are the causes, consequences and preventive measures of drug

addiction?

98




Writing

Levels

Descriptors

Model Items

1. Preparation of book and film
reviews, compose essays with
introduction, body and conclusion
under guidance; short stories,
dialogues with the help of given
clues and hints.

2. Drafting news stories on current
issues and events and predict the
likely reasons and consequences
of an event.

3. Making notes on a variety of texts
using mind map to generate ideas
for writing

4. Writing about personal
experiences creatively in different
forms (e.g. messages, menus,
cooking recipes, letters and
invitation cards, a letter to an
editor, CVs and brochure etc.).

5. Writing about famous national
and international figures.

6. Write reflectively on public
opinion, beliefs, attitudes and
taboos of national culture.

7. Completion of the unfinished text
in a coherent way.

8. Development of
imaginary topics.

9. Following conventions for
standard writing (e.g., spelling,
punctuation, usage) for
appropriate grade.

10. Observation of the information
presented in non-verbal/verbal
text and conversionof  the
information into one another.

11. Understanding the relationship
between particular words (e.g.,

essays on

1 (Pre-basic)

Contains rudimentary structure, basic
vocabulary and limited grammatical accuracy
Contains deviated ideas or contents on the topic
Includes erroneous mechanics

Contains less creativity/originality

Contains inappropriate format and layout

Write a letter to your friend about a
famous person in your own community?
You should mention who he is and why
he is famous for. Limit your letter in 300
words.

Write a newsreport describing a social
problem and its consequcnes in your own
community?

2 (Basic)

Contains noticeable structural and mechanical
errors that cause some comprehension
problems

Presents only few ideas without much
supporting details

Presents the ideas vaguely which are not
coherently organized

Contains significant problems in layout and
format

Includes limited use of vocabulary (repetition
of vocabularies)

Although smoking is injurious to health,
many young people still smoke. What an
essay (300 words) on why young people
would like to smoke?

Develop a brochure for your own school.
The brochure should highlight the major
strengths of your own.

3 (Proficient
1

Contains noticeable structural and mechanical
errors that may not cause some comprehension
problems

Presents some original ideas relevant to the
topic with supporting details

Contains coherently organized ideas but with
mostly inappropriate cohesive devices

Depicts very little originality/creativity of ideas
Contains minor problems in layout and format
that does not affect the writings.

Uses good range of vocabulary with some
issues in appropriate use

The use of mobile phone is increasing
among students. Do you think that it is
good to allow stundents to use mobile
phone in school? Why? Why not. Please
write your opinions in 300 words.

4(Proficient
2)

Uses a wide range of structures with minor
grammatical and structural errors.

Uses cohesive devices but at times there is
under and over use

Depicts some originality of ideas related to the
topic.

Selects appropriate layout and or format.
Shows correct and appropriate use of adequate
range of vocabulary

Forests are necessary to keep air cleaner.
But nowadays trees are being cut down
rapidly. How should be done to preserve
forests? Explian your suggestion in 300
words.
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synonym/ antonym, cause/effect,
part/whole, item/category, word
collocation) and use them
appropriately

5 (Proficient
3)

Control

Demonstrates mastery in the use of grade-
appropriate cohesive devices

Demonstrates good orthographical (spellings,
handwriting, punctuation)
throughout  with
mechanical error.

Uses the ideas which are mostly original and
they are relevant to the topic.

Selects appropriate layout and/or format
leading to the smooth flow of ideas.

Depicts correct and appropriate use of wide
range of vocabulary.

rare structural and

e Describe you’re the happiest or the
saddest moment in life. What was the
moment about? Where did it take place?
What did actually happen? How did you
feel? Describe the moment and your
experiences in 500 words.

6 (Advanced)

Shows excellent capability in the use of wide
range of structures with grammatical accuracy.
Shows perfect command over the structural and
mechanical aspects

Demonstrates excellent linkage and smooth
logical flow of the ideas without any structural
and semantic errors.

Possesses outstanding command in the use of
cohesive devices/connectors and selects
appropriate layout and/or format.

Depicts exceptional originality of ideas.
Discusses ideas creatively with supporting
details.

Depicts natural use of wide range of
vocabulary.

What roles can you paly in the overall
development of your own community? Write
three roles you would like to play in 400
words.
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5.4 Specification of Items

The following specification table presents content domain, criteria, weightage percentage,
number and types of items (Selected response-SR and Constructed response-CR), allocation
of marks and distribution items in each of the six standards.

Table 5.2: Table of specification for item selection

dConte'nt Criteria Weightage (%) Marks Weightage for items of various standards
omain No.
Reading 60% 48 The weightage of items in each set should be
Writing 40% 3 around as follows:
Level 1: 10%,
Levels 2, 3, 4 and 5 each; 20%, and
Level 6: 10%.
Total 100% 80
Note:

1.The total number of SR (selected response) items (MCQ) should be between 18 to 24 and the number of CR
(constructed response) items carrying 1 mark each (very short answer question) should be between 6 to 12
so that the total number of questions carrying 1 mark each will be 28-32, CR items carrying 2, 3 or 4 marks
each should be 16 to 24 depending upon the how much marks each question carries provided that total
marks of the test will be 80.

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

Note that the weightage for items of various standards as mentioned above are tentative as the
actual weightage of each standard will be calculated and adjusted based on the students'
actual score in the test. However, the above suggested weightage of each standard help for

item selection.

If the contents areas having small number of items (weightages) have the difficulty in
covering six levels of standards in one set of test booklet, such contents areas may be covered
by three sets of questions, which are administered at a time to different student.

5.5 Cognitive Domain

Various levels of Cognitive Domains should be taken into consideration while developing
and selecting items. Items should be selected according as the six standards defined as above;

however, we should check and ensure the representation of various cognitive domains in an
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adequate level. Therefore, within the six levels of standard various levels of cognitive domain
(as in table 5.3) should be included.

Along with content domain, the assessment items should represent various levels of cognitive
domain, which are generally hierarchical in the sense of complexity and abstraction of
knowledge and skills and their application. The levels of cognitive domain in this framework
are adopted from revised Bloom's taxonomy for learning (see, Aderson & Karthwohl, 2001).
Among six levels of taxonomy, first three Remembering, Understanding and Applying are
considered separately and the last three analyzing, evaluating and creating are combined as
Reasoning. While setting cognitive domain Solo Taxonomy of surface and deep learning as
categorized into five level: pre-structural, structural, multi-structural, relational and extended

abstract (See, www.ug.edu.au/teach/assessment/docs/biggs-SOLO.pdf) has also been taken

into consideration.

As in the Blooms’ definition remembering shows memory of previously learned material by
recalling facts, terms, basic concepts, and answers. Understanding demonstrates
understanding of facts and ideas by organizing, comparing, translating, interpreting, giving
descriptions, and stating main ideas. Applying includes solving problems to new situations by
applying acquired knowledge, facts, techniques and rules in a different way (Aderson &
Karthwohl, 2001). Reasoning is not limited to the solution of routine problems but also
includes unfamiliar situations, complex contexts, and solving multi-step problems using more

than one relations and contexts (IEA, 2015).

Table 5.3: Representation of various cognitive domains in the test

Cognitive Domain Weightage
Remembering 10%
Understanding 35%
Applying 35%
Reasoning 20%

Total 100%
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We can compare and obsereve equivalency between these cognitive domains: remembering,
understanding, applying and reasoning, and the five aspects of reading literacy: retrieving
information, forming a broad understanding, developing an interpretation, reflecting on and
evaluating the content of a text and reflecting on and evaluating the form of a text as
identifies in PISA 2015 assessment framework for reading literacy (see, OECD, 2016). For
example, remembering, understanding and applying may be compared with retrieving
information, forming a broad understanding, developing an interpretation respectively and
reasoning may be compared with reflecting on and evaluating the form of the content of a

text and a text.
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Chapter 6: Assessment Design: Methodological Framework

6.1 Introduction

The National Assessment of Student Achievement (NASA) for Grade 10 in Mathematics,
Nepali, Science and English is designed by adopting an IRT model. The IRT model is a
major basis for the calibration of test-items and equating the scores. For NASA 2019, the
tools development, including the test preparation and questionnaire development, sampling of
schools and students, and data analysis will be carried out by ERO, with support of
assessment experts and subject teachers. The test items will be written by a team of subject
experts, including curriculum officers, university professors and school teachers teaching at
Grades 9 and 10. The draft test-items will be pretested and analysed to ensure their reliability
and validity, and the final items will be selected, accordingly. Test administration, scoring of
test papers and data entry in OMR sheets will be outsourced to a consulting company. The
following procedure will be adopted for the NASA 2019 design process.

6.2 Sample design

The main goal of NASA is to assess the effectiveness of the system, rather than the
assessment of individual students. In this sense, school becomes the unit of sampling for
NASA studies. For NASA 2019, a stratified random sampling procedure will be used to
select districts and schools. This is a form of probability sampling that ensures the
representation of subgroups, or starta that may differ in the characteristics being studied (see
Ary et al. 2002, Gay 2006). The schools will be selected in such a way that they represent the
nature of schools as much as possible. Therefore, two major geographical strata will be
considerd, first; they are ecological zones (Mountain, Hill, Tarai and the Kathmandu Valley)

and second; provinces (provinces 1 to 7).

Within these broader strata, the following sub-strata will be taken into consideration in

sampling:

- Districts (75 altogether)
- School types (community and institutional)

- School location (rural and urban)
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From each sample district, schools are again grouped into their types (community and
institutional) and locations (rural and urban) and they are selected proprortionately from each

stratum.
6.3 Sample size

For the national level assessments, including NASA 2019 (Grade 10), the conventional
maximum sample size is less than 5% of total population (see Cochran 1977, Kortlik &
Higgins, 2001) with 95% confidence level (see Flower 2002) could be used. The actual
sample size is calculated based on the latest official list of schools. For convenience, the
number of students from the selected schools is fixed, based on the average number of

students in the selected districts.
6.4 Tools development

For item writing, ERO organizes a series of workshops of subject experts, university teachers,
and subject teachers from different schools, both community and institutional. A separate
workshop will be conducted in order to prepare background questionnaires for students,
teachers and head teachers. For the purpose of writing test items, first, the content domain
will be defined based on the curricular goals and learning competencies of each subject.
Then, learning criteria and learning standards will be defined in each domain of learning. For
this, a particular focus will be given to cognitive domain as specified in the curriculum.
Bloom’s taxonomy (see Bloom, 1956, Anderson et al. 2001) will be used to include questions
of various cognitive levels(e.g. remembering, understanding, applyingand reasoning).
Moreover, a specification table will be prepared which show the types and levels of questions
from each content domain. A team of item writers, first, draft the test items from each domain
in a large number, and they will be stored in an item bank. After that, a team of experts will

choose the best possible items from the bank.
6.5 Piloting and revision

The selected items from various sets will be pre-tested or piloted among the students from a
specific number of schools in different districts. The districts and schools will be
representative of the geographical locations and types of the schools. To conduct a pretest,

ERO, in collaboration with districts or local level, will organize an orientation session;
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monitor the processes in school; coordinate for the collection of test papers; and score tests
and tabulating the scores. The pretest will be done carefully by ensuring that no test papers
will be left in schools during the piloting of test items. Among the pre-tested items, three sets
of items will be selected as the final test items. The following major critieria are considered

while selecting the items for the final tests:

e The test items measure the objectives of the curriculum.

e The items will cover the contents and maintain content validity.

e The items will measure various levels of standards from below basic to advanced
levels.

e The items will represent different cognitive levels according to main classifications
according to the revised Bloom’s taxonomy (remembering, understanding, applying
and reasoning).

e The test items have appropriate difficulty level and discriminatory power.

e For multiple choice (MCQ) type SR items, the power of distractors will also be

analysed.

During the item analysis process, the distractors will be revised through the analysis of

distractors for multiple-choice items.
6.6 Preparation of test booklet

After the finalisation of test items, they are selected and assembeled in three different sets.
These three sets of tests will be set in a standard format and printed out in required numbers.
Three sets will be equated by using IRT modelling so that the test scores of the students in
various sets can be compared. For this purpose, some linking items will be selected and used
for analysis. While arranging linking items, either certain questions will be included to all the
sets or set 1 and set 2 will be linked with some common questions and then either set 1 and 3
or set 2 and 3 will be linked with some common questions. Alternatively, some common test
items will be used across the three sets. In order to compare the results with previous years'

results, some items from those years' tests will be used.
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6.7 Test administration

The overall administration of test in each district will be coordinated by the NASA focal
person at the district, who will be oriented for the task well before the day of the test
administration. The orientation will cover the contents including the test administration
procedure, maintaining the standard and fairness in the test, and the verification of sample
schools and student number in the schools. The consulting firmwill be hired to help
administer and score the test and carry the test papers to the sample districts. A one-day
orientation for the heads of test centres (head teachers mainly) will be organized in district
headquarters. The center heads will take the main responsibility to administer the test papers
in their schools on the same day throughout the country while the representatives of the DEO,
ERO and the consulting firm will supervise and monitor the entire process of test
administration. All the three versions of tests will be administered in each school, providing
each set with the student alternatively. After the test, the consulting firm will collect and

bring the test papers back to the scoring centre in Kathmandu.
6.8 Scoring and data preparation

The consulting firm is responsible for scoring and preparing the data. The firm will select the
appropriate number of scorers, mainly the school teachers, having teaching qualifications
(B.Ed.) and at least two years of teaching experiences either in community or institutional
schools. The scorers will be trained on the scoring rubrics and procedures by ERO. The
scorers mark the test papers based on the assessment guidelines and rubrics, and their work is
supervised by ERO officials as well as scoring coordinators. The rubrics or marking scheme
is prepared by subject experts with examples of what kind of correct answers should be or

should not be awarded with the marks.

After completing the scoring of the test papers, the responses from background
questionnaires and test scores are recorded on OMR sheets. The verification of scores and
their proper record on OMR sheets will be carried out by a scrutiny team comprising senior
subject experts. The OMR sheets, which are readable by a machine, will be scanned to

generate an Excel file from both the background questionnaires and students’ test scores.
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6.9 Data analysis
The data analysis involves the following steps or phases:
Data cleaning

When ERO receives data from the consultancy firm, a team of experts first cleans the data
from the test of each subject. Then, the data will be verified even from the OMR sheets to
check whether erroneous and/or missing data are found. In this process, the background
variables and items will be recorded carefully by creating other indicators for the analysis

purpose.
Preparation of database

Relevant software (e.g. ConQuest, STATA, R) for an IRT anlaysis will be used for
preparation of the database and analysis of the results. Initial data are prepared and analysed
in Excel and SPSS. In the initial analysis process, the items rest correlation will be calculated,
andltem Characteristic Curve (ICC) will be generated using one PLM and Partial Credit
Model (PCM) of IRT.

Equating students’ scores and latent ability

At this stage, ability scores (theta) will be generated and equating of three versions of
students’ scores in each subject and latent ability (theta) will be done. The equated data will
be merged into the original SPSS file to make a complete set of databases. In doing so, each
version of students’ test scores and background variables of all respondents (students,

teachers and head teachers) will be merged to prepare SPSS database for the analysis.
Checking data fit

Before analysis of data relevant parameter will be calculated and item fit will be checked by
drawing Item Characteristic Curve (ICC) using Two Parametric Model (2PM) as well Partial
Credit Model (PCM) of IRT. PCM is necessary because there will be Selected Response (SR)

as well as Created Response (CR) items in the test.
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Standards Setting (Cut score determination)

Among the various methods used to calculate a cut score calculation, an appropriate method
such as bookmarkmethod (see, Cizek & Bunch, 2007), Item Descriptor Matching (ID
matching) method (see, Ferrara, 2012, Cizek & Bunch (edited), 2012) will be used to set the
standard of student learning achievement.

Calculation and analysis

At this stage, various statistical results will be calculated, analysed and interpreted. The basic
statistical methods to analyse assessment results include descriptive statistics such as mean,
standard deviation, percentage and frequency; inferential statistics such as z-score, t-score,

chi-square test; relational statistics such as correlation and regression analysis.
Reporting and dissemination

The data analysis and report preparation will be carried out simultaneously. A team of
content editors will work with the statistician to draft and finalize the report. A series of
workshops will be organised in order to analyse the data and prepare the report. The draft
report is peer reviewed by subject and assessment experts and their feedback will be
incorporated in the revised version of the report. The final report will be proofread by a
language editor and published on ERO’s website as well as in a print form. The findings of
the report will be disseminated by organizing national and regional workshops and press

releases.
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Chapter 7: Identification of Contextual Variables

7.1 Introduction

A national assessment aims to obtain a reliable set of data of student learning measured
through a scientifically constructed standardized test. However, considering that a number of
associated variables influencing student-learning achievement, NASA also collect relevant
information through a set of questionnaires about the variables that are associated with
differences in students’ learning achievement. As Anderson and Morgan (2008) argue, “[...]
questionnaires — when used in conjunction with the tests — collect data about variables that
might be associated with, or help explain, differences in levels of student performance”
(p.99). This chapter reviews international and national practices in order to gather
information about the key contextual variables that are associated with students’ learning and
identifies some major variables that are relevant and useful in national assessments of Grade
10 in 20109.

7.2 A review of contextual variables: International and national practices

Learning achievement of students is affected by various factors, which “might be associated
with, or help explain, differences in levels of student performance” (Anderson & Morgan,
2008). A good questionnaire helps to collect multiple contextual variables that are related to
students themselves, parents, schools, teachers and head teachers. Anderson and Morgan
(2008) suggest that the policy makers should know about the variables that are associated
with important educational issues in the country and the NASA questionnaires should include
specific contextual variables that have major impact on student learning. They suggest that
such contextual variables will vary for students, parents, teachers and head teachers, and
accordingly, they advise suitable topics (see Table 7.1) for questionnaires for each of these
groups (pp. 103-105).

Table 7.1. Information about the contextual variables for national assessment

Student Questionnaires
» Gender, age, and language background (all usually collected on the front of the test
booklet)
» Educational background, such as years at school and periods away from school
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Opportunities to attend school

Expectations of success and personal or family attitudes about the value of school
Perceptions of classroom environments, such as sense of safety, friendliness of
other students, or support from teachers.

Parent Questionnaires

Nationality, gender, and language background

Home environment, such as access to books, desks, and lights

Family background, such as education of parents and language spoken at home
Attitudes toward education, such as commitment to sending children to school,
perceptions of the value and relevance of education, or perceptions of the quality of
education

Attention to homework and study resources provided at home for children
Affordability and accessibility of education for children

Expectations of educational achievement for children

Involvement with schools, such as participation in the classroom or on committees
Nature of school reports about children’s progress and their value

Financial support for school in the form of payment for textbooks and fees

Teacher Questionnaires

Gender and age

First language

Teaching conditions, such as class size, access to resources, percentage of students
who have textbooks, access to replacement teachers when sick, and assistance with
challenging students

Educational experience, teacher qualifications, and number of years in this school
Professional engagement with learning, such as access to and interest in
professional development, interest in teaching, and time spent preparing for classes
Availability of instructional support through classroom visits by head teachers,
school inspectors, or supervisors

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

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

Relationship with the school community, such as interactions with parents,
involvement in school committees, and participation in local community events

Distance from teacher’s home to school.

Head-Teacher Questionnaires

Gender and age
Educational and management experience and qualifications
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« School environment, such as quality of buildings and facilities, as well as
availability of resources

» School records, such as fluctuations in student numbers, the extent of student or
teacher absenteeism, and the frequency of students changing schools

» Professional engagement with school leadership, such as access to and interest in
professional development and interest in education

» Leadership style and use of time

» Satisfaction with working conditions, such as tenure, rates of pay, and level and
frequency of supervision

« Relationship with school community, such as interactions with parents and
participation in local community events.

The major international assessments such as PISA and TIMSS have included a good set of
contextual variables in their respective tests. The PISA questionnaire framework, for

example, has following contextual variables (OECD, 2016, p. 17):

e Students and their family backgrounds, including their economic, social and cultural
capital.

e Aspects of students’ lives, such as their attitudes towards learning, their habits and life
in and outside of school, and their family environment.

e Aspects of schools, such as the quality of the schools’ human and material resources,
public and private management and funding, decision-making processes, staffing
practices and the school’s curricular emphasis and extracurricular activities offered.

e Context of instruction, including institutional structures and types, class size,
classroom and school climate, and science activities in class.

e Aspects of learning, including students’ interest, motivation and engagement.

In addition, the 2015 PISA framework includes the following contextual factors (OECD,
2016, p.17):

e A computer familiarity questionnaire, focusing on the availability and use of
information and communications technology (ICT) and on students’ ability to carry

out computer tasks and their attitudes towards computer use.
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An educational career questionnaire, which collects additional information on
interruptions in schooling, on preparation for students’ future career, and on support
with science learning.

A parent questionnaire, focusing on parents’ perceptions of and involvement in their
child’s school, their support for learning at home, school choice, their child’s career
expectations, and their background (immigrant/non-immigrant).

A teacher questionnaire, which is new to PISA, will help illustrate the similarities and
differences between groups of teachers in order to establishbetter the context for
students’ test results. Science teachers, for example, are asked to describe their
teaching practices through a parallel questionnaire that also focuses on teacher-
directed teaching and learning activities in science lessons, and a selected set of
inquiry-based activities. The teacher questionnaire asks about the content of a
school’s science curriculum and how it is communicated to parents too. The new
optional teacher questionnaire gathers information on transformational leadership as

well.

Similarly, 2015 TIMSS framework also includes such contextual factors in its test. The

following contextual variables are included in 2015 TIMSS framework (Mullis & Martin,

2013).

National and community contexts (which include economic resources, population
demographics, and geographic characteristics; organization and structure of the
educational system; student flow; languages of instruction; intended mathematics and
science curriculum; teachers and teacher education; monitoring curriculum
implementation)

Home contexts (Home resources for learning, languages spoken in the home, parental
educational expectations and academic socialization; early literacy, numeracy, and
science activities)

School contexts (school location, school composition by student socio-economic
background, instruction affected by mathematics and science resource shortages;
teacher available and retention; principal leadership; school emphasis on academic

success; and safe, orderly, and disciplined school)
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e Classroom contexts (teacher preparation and experience, TIMSS mathematics and
science topics taught, classroom instructional resources and technology; instructional
time; instructional engagement; and classroom assessment)

e Student characteristics and attitudes toward learning (student readiness to learn,

student motivation, student self-concept, and student characteristics).

The previous NASA in Nepal (e.g. ERO, 2013, 2015a, 2015b, 2016) have also included a
number of contextual variables in teacher, head teacher and student questionnaires. For
example, background questionnaires were included for the students (student and family
related questions include motivation, attitude, working habits, and so one), teachers (teacher
and teaching related questions including teaching skills, use of teaching materials, classroom
activities), and head teachers (teacher, teaching, school and resource related questions,
including managerial and physical factors). Like the previous NASA studies, NASA 2019
(Grade 10) study has to set out a conceptual framework that depicts the key variables, which
are associated with the students’ level of learning. The following section describes NASA

2019 framework for the background and contextual information.
7.3 A conceptual framework for the background information for NASA 2019

The conceptual framework that includes the contextual factors and variables associated with
the learning achievement of students for NASA 2019 for Grade 10 is shown in Figure 7.1.
This framework is an adapted version of the Finnish National Education Board of Education
(Mets&muuronen, 2009) and the previous NASA studies (ERO, 2013, 2015a, 2015b, 2016).
This framework provides a theoretical basis for preparing the background questionnaire for
students, teachers and head teachers. The key idea of this model is that learning outcomes of
students are closely associated with various factors—the factors related with the students
themselves, their peer groups, home environment, teachers, physical facilities both at school

and home, and school leadership.

As presented in Figure 7.1, the student background questionnaire includes the information
related to students’ individual factors, home or family factors, and peer group factors. The
students’ individual factors are the most crucial factors that influence the level of student
learning. Such factors may include their sex, ethnicity, interest, levels of motivation,
individual difference in learning habits and style, previous achievement level, and support

system for the children of special needs. The home or family factors, which are equally
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important in shaping student learning, include SES, support to the studies of children, literacy
in the family and so on. The peer group factors are associated with the characteristics of
students’ close peers including social support, bullying, classroom environment and interest

groups.

The teacher questionnaire includes the variables associated with the teacher factors such as
teachers’ experience of teaching, teaching skills, classroom activities, and use of teaching
materials. In addition to the teacher factors, there are school-related factors that are divided
into managerial and physical factors. The managerial factors include the head teacher’s
leadership and managerial skills and accomplishments. The managerial aspect also includes
the schools’ ethos and missions, including the school academic atmosphere and culture.
Likewise, the physical factors include the physical facilities and standards of the school
including the school building, classrooms, furniture, playground, canteen, toilets, safety, and
others. The head teacher questionnaire includes the questions related to the managerial and

physical factors.

The demographic factors, which are the part of the sampling scheme, are related to the
students’ ethnicity, language, and the physical location. The economic factors, on the other
hand, include the financing of the schools and other monetary contributions to the schools.
These two factors — demographic and economic — are available in national statistics, so are

not the part of student, teacher and head teacher questionnaires.
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Peer group factors

- Social environment

- Bullying

- Interest groups

- Classroom environment

Demographic factors

- Language group

- Geographical position

- City/population density
area/rural area

Economic factors

- Basic financing of the
school

- Cooperation with business

- Financial support from
homes

Student factors

- Individual differences

- Previous achiev levels

- Support for special
needs

- Sex

- Interest

Learning
Learning outcomes
Change in learning
outcomes

Physical factors

- Physical environment

- Safety

- Cooperation with local
actors/organizations

- Size of the school

Figure 7.1. Conceptual framework for developing questionnaires to collection background
information

Home factors

- Sociodemographic
background
- Support to studies

Teacher factors

- Classroom actions
- Background education

and teaching skills

- Cooperation with other

teachers

- Use of teaching materials

Leadership factors

- Leadership culture and
skills of principal

- Atmosphere/ethos in the
school

- Grouping in the school

Student questionnaires

Based on the above framework, NASA 2019 (Grade 10) will use a student questionnaire,
which includes items to solicit students’ individual demographic information such as gender,
language, ethnicity, and geographical location. The questionnaire also solicits information
about how students spend time at home in various activities, whom they consult if they need
assistance for their homework or lessons, availability of textbook and other resources,
distance from home to the school, homework and feedback, parental education and

occupation, participation in extracurricular activities, bullying and others.
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Student attitude survey

As part of the student questionnaire, NASA 2019 study (Grade 10) will include the items to
solicit information from the students about their attitude/opinion towards various aspects of
learning in their particular subjects (Nepali and Mathematics) such as teachers’ activities,
teaching styles and behaviours. For this purpose, the student questionnaire includes a number
of statements and the students will rate them in a 4-point scale. As done in the previous
NASA studies, an adapted version of Fennema-Sherman Attitude Scale is used (see, Fennema

and Sherman, 1976) to develop the student attitude survey questionnaire.
Teacher questionnaire

Teacher questionnaire includes the items about the teachers’ mother tongue, highest
qualification, types of appointment (e.g. permanent, temporary, locally appointed etc.), years
of teaching experience, status of training, and availability and use of curriculum, textbooks,
teachers’ guide and other reference materials. The questionnaire also solicits information
from teachers about the various teaching activities they used, types and frequency of
students’ learning assessment, class supervision, professional development activities, areas of
difficulties in teaching and other opinion about school facilities and provisions, motivation
and satisfaction towards the profession, and opportunities and limitations they experienced in
the school.

Head teacher's questionnaire

Head teachers’ questionnaire includes the items to gather information about their
qualifications, years of teaching and leadership experiences, the number of students and
teachers in school, student attendance, physical facilities, availability and use of curriculum,
textbook and teaching materials, composition and functioning of SMC and PTA and
problems related to students and teachers. The questionnaire also includes the items such as
opinion about community support, teachers’ cooperation and partnership, teachers’

dedication and involvement in work.
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This chapter has discussed a conceptual overview of the contextual variables that are related
with the students’ learning achievement. Reviewing various national and international
practices, this chapter provides some important areas and sources of information about the
variables that are to be considered in such a large-scale national assessment. The review
suggests that there will be four major sources of information from which contextual
information are collected — students, teachers, parents and head teachers. For NASA 2019,
(Grade 10), questionnaires will be prepared for students, teachers and head teachers. The
items related to parental support will be incorporated into student questionnaire. The
information collected through these questionnaires will be associated with students’ test

scores to explain how the contextual variables can influence students’ learning achievement.
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