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ABSTRACT  

Mathematics is one of the difficult subjects in the eyes of the students all over 

the world. The results of various standardized tests show that the students’ 

achievement in mathematics is comparatively lower than that in the other 

subjects. Several research works were conducted to find out the causes why 

mathematics leads the students to failure. But the similar works as to find the 

units which play the vital roles in making the students fail in the standardized 

test like the district level examination of class VIII are very rare and in fact no 

work of this type was found before. Thus with an intension of finding the units 

which play major role in making the students fail in district level examination of 

class VIII, this research work is endeavored to carry out.  

 

The major objective of the study is thus to find out the units that play 

significant role in making students unsuccessful in mathematics of the district 

level examination of class eight. In other words the study is subject to find 

whether all the units are equally responsible in failure of the students or if all 

the failed students are evenly distributed over all the units taught in the class.  

 

Eighty students from different schools of Kaski district and fifteen teachers 

who involved in checking the answer sheets of the district level examination 

were included in the sample of the study. An achievement test was conducted 

among those students and their scores in the test were analyzed first by 

dividing all into three groups according to the scores they obtained and then 

by using a non-parametric test (Chi-square test) within each group. Similarly a 

questionnaire was developed to collect the views of teacher and the data so 

collected was analyzed by observing the numerical differences.  

 

 The study concluded that all the units are not equally responsible for the 

failure of the students in the district level examination. The units like Geometry 

and Arithmetic comparatively play greater role in making the students fail than 

the other units. 
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CHAPTER – I 

 
I N T R O D U C T I O N  

It has been realised in this ever dynamic age of science and technology that 

education should be so framed to cope with all social, economic, political, 

cultural, technological and teleological dynamisms. Mathematics is the only 

subject which has the significant correlation with all other studies. Thus, it 

plays a versatile role in the learning of almost all the disciplines. It is, in this 

regards, customary to say that a child with strong mathematical foundation 

can only be the efficient citizen as demanded by the nation of the time. In our 

context the school level education is considered as the foundation for the 

further studies. The school level education system is graded into four levels 

viz. Primary Level, Lower Secondary Level, Secondary Level and Higher 

Secondary Level. Mathematics is made one of the compulsory subjects in the 

former three levels but not so in the Higher Secondary Level. If we overview 

the school mathematics curriculum, we can find the inclusion of the different 

topics or units in the horizontal and vertical arrangement of the learning 

items in the different classes. Mathematics contents in the former classes of 

the school education are divided into three major headings viz. Arithmetic, 

Algebra and Geometry. But in the higher classes of the school, the division of 

the topics are further extended and the units like trigonometry, statistics, 

probability etc are also included.  

 

The learning outcomes of the different school level education are measured 

by means of different standardised tests and examinations. Among them the 

district level examination of class VIII is one, which is administered by the 

District Education Office of all the districts of the country once at the end of 

each academic session. The overall performance of the students in this 

examination is found to be directly affected by the performance of the 

students in mathematics. Inside mathematics also, there are some such units 

which are directly responsible for the failure of the students in mathematics. 
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Thus, this study is focused on finding such units in mathematics, which are 

putting the positive as well as negative effects in the achievement of 

mathematics. In this chapter, it is tried to give the background of the study, 

the problem focused by the study, the significance and objectives of the study, 

research questions, and hypothesis. 

  

1.1 Background of the Study 

Mathematics, the science of all sciences, is one of the significant disciplines 

ever realized not only from the academic perspective but also from the 

behavioural point of view. Its correlation with various fields of study and its 

application in every walk of human being definitely makes mathematics an 

inevitable thus inseparable component of human life. Moreover, the strength 

of a nation lies in its commitment and capacity to prepare its people for needs, 

aspirations and requirements of a progressive technological society framed 

well by mathematics. In this regard, it is necessary to prepare the child of this 

ever challenging era of technology with a strong foundation of mathematics.   

 

Etymologically mathematics is derived from two Greek words Manthanein 

means learning and Techne means art. So, mathematics is the art of learning. 

This etymological meaning of mathematics even signifies that mathematics is 

the key to all sciences. Realizing the importance of mathematics, it has been 

accepted as a fundamental component of formal education from ancient 

period to the present day all over the world. In the pre-historical period 

people, knowingly or unknowingly, were obliged to use mathematics while 

solving their day to day problems. Later on advanced form of mathematics 

structure, rules, formulae, theories have been developed and used on solving 

social problems through empirical observations and experiences. But at 

present, every human discipline is interpreted in mathematical models. 

Therefore, there is a definite need of mathematics in the daily life of every 

individual and also for the further studies.  
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"Ever since the school of an ancient Greeks over the past 2000 years, 

mathematics has been a key subject in the curriculum. The four liberal arts, 

the quadrivium consists of Arithmetic, Geometry, Astronomy and Music, 

were basically mathematical studies." - (Traverse and others 1977) 

 

The importance of mathematics as realized by the ancient people is apparent 

in the above lines abstracted from Traverse. Out of the four liberal arts of the 

time two are strictly the mathematical core subjects whereas the other two are 

also the subjects of the strong mathematical foundations. Thus, it can be 

praiseworthy to claim that mathematics is the subject of great importance and 

directly related to the human activities and so mathematics has an abundant 

and relevant historical background. One can not go beyond mathematics in 

the course of the study of any discipline of the time. One must have a 

mathematical view well shaped by logic to enter the universe of learning.  

 

"Mathematics is around us. So are the opportunities to make math come alive 

for our children. We should work with our children to be sure that they 

develop a comfortable relationship with numbers. This involves the child not 

only acquiring basic math skills, but even more importantly, understanding 

how to use them." - (Jones 1988)  

 

Jones is entirely optimistic towards mathematics and believes that 

mathematics is the only way to have greater success in the life. Therefore, the 

situation for children to learning mathematics should be lifelike. The children 

should take mathematics comfortably to acquire the basic skills and later 

should be able to use them in the necessary context. This logic again reveals 

the necessity of mathematics to some extent.  

 

From the evidence of the origin of mathematics through human efforts 

concerning to needs and the application of mathematics at present we 

conclude that mathematics is the essential part of human civilization. From an 
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ordinary rickshaw puller to the leading Prime Minister of the country, 

mathematics is serving so accurately, so honestly and so impartially. Thus, the 

history of mathematics is a part of the history of human civilization.  

“Mathematical reasoning sharpens the mind, actually it has pushed and 

pushing forward the frontiers of scientific and technical knowledge, 

discoveries and innovations, for all these reasons, it occupies a well 

established position in the school of all countries. “ – Datta and Singh (1962) 

 

The value of mathematics and its role in the overall learning process, above all 

its support on the scientific and technological fields, so called backbone of the 

civilization are all highly focused in the above abstracts from Datta and Singh. 

All discoveries and the innovations are due to mathematical reasoning and 

thus, mathematics should be given the suitable place in the school curriculum 

and so is done almost all over the world. 

 

Regarding the function of mathematics Wood (1960) writes – “The function of 

mathematics is to help pupils at each level, make better adjustment to social 

surroundings and relationship in their own every day life. “ Three major 

focuses on function of mathematics according to Wood are the role of 

mathematics in the advancement on the learning of the other subjects, the role 

of mathematics in the social adjustment of the children and the role of 

mathematics in the everyday life.  

 

Regarding the implication of mathematics Cockcroft (1983) says – “For many 

it is seen in terms of arithmetic skills which are needed for the use at home or 

in the office or workshop. On the basis of scientific development and modern 

technology, some emphasized the increasing use of mathematical techniques 

as management tool in commerce and industries.” This proves that 

mathematics is such subject which has the equal value for all categories of 

people though; they are being benefited by mathematics in different levels at 

different ways. 
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Adhar Siksha (1947) in Nepal has given mathematics a significant place in the 

history of school curriculum. In 1950, two types of mathematical syllabi were 

designed for boys and girls. Out of 800 full marks, mathematics of 100 or 

arithmetic of 50 full marks was compulsory and additional mathematics of 

100 full marks was optional for male students, but only optional mathematics 

of 100 full marks was prescribed for female students.  

 

Nepal National Education Planning Commission (NNEPC – 2011) reported 

that compulsory mathematics was in the curriculum of multipurpose 

secondary school. Advanced mathematics was also included in the college 

preparatory area of the vocational works.  

 

All Round National Education Committee (ARNEC – 2018) had 

recommended to include compulsory mathematics as well as optional 

mathematics in arts and science school but only one mathematics was 

optional in vocational and Sanskrit Schools. ARNEC had set the pass marks 

40% of the total full marks. 

 

 After the implementation of National Education System Plan (NESP) in 2028, 

the school curriculum was refined and a total change was made. As stated in 

the NESP - "A well ground understanding of mathematics is essential for 

everyday life as well as for higher study in the field of science and technology. 

Mathematics, like language, is a basic tool of communication, daily 

transactions and communications involve the frequent use of mathematical 

concept. Thus it is quite natural that mathematics be given a very important 

place, second to language in school education. Students apply mathematical 

concepts, skills and logical reasoning to solve different kinds of problems not 

only as students but also as adults later on."  

 

As per the recommendations of NESP mathematics was given the significant 

place in the school curriculum of Nepal. Out of the total time for instruction of 
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the school, 30 percent was allotted for mathematics in the primary level, 20 

percent was allotted in the lower secondary level and 12 percent was allotted 

for the compulsory mathematics in the secondary level. Pass marks of 

mathematics was determined 32 percent of the total value of mathematics. 

After the reformation in curriculum as suggested by National Education 

Commission 2049 B.S. 18 percent time was allotted for mathematics in the 

primary level, 15 percent in the lower secondary level and 12 percent in the 

secondary level.  

 

The students' achievement in mathematics, on comparison of the time allotted 

for mathematics in the school, is not satisfactory in the history of Nepalese 

formal education. Various results of standardized tests and the researches 

over them show that mathematics is the subject in which occurs the greater 

number of failed students. There may be different causes for this failure such 

as the prescribed teaching hours may not be sufficient, appropriate teaching 

methodology would not have been adopted, lack of motivation, students' 

indifference of the value of mathematics, false techniques in the measurement 

and evaluation of the students etc. Almost all research findings shown that 

there is not a unique determinant which affects pupils' achievement, but it is 

widely accepted that there may be many different factors which are related to 

mathematics achievement. Some factors or variables such as students' gender, 

age, parents education, location of the school, prior knowledge, motivation, 

family environment, teachers' academic certification, teaching skills, 

availability of learning materials. medium of instruction, class size, socio-

economic level of the community, absence or irregularity of the teacher in 

school, low class attendance of the students, genetic factors etc affect 

negatively for the achievement of mathematics in our context. So, they must 

be controlled. 

 

The failure rate of the students in mathematics is higher on comparison of the 

other subjects almost in all the levels in Nepalese context. The students' 
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achievement in the district level examination of class VIII is also not beyond 

the overall result of mathematics. One of the main causes of this failure rate in 

the district level examination in mathematics is due to the presence of some 

difficult units in the prescribed mathematics curriculum for the particular 

class. Many researchers have studied about the comparative study of 

achievement in mathematics of school level regarding the myriad input 

variable. But comparison between topic wise achievement and difficulty level 

of units prescribed in the content has not been studied and detected yet 

regarding the students performance in district level examination of class VIII. 

Therefore, it is customary to identify such units of mathematics from which 

large number of students could not solve the questions and those lead the 

average level students to their failure.  

  

Present mathematics curriculum of class VIII was implemented since 2055 

according to the recommendations of NEC (2049). The syllabus consists of 

different topics such as Set, Number system, Arithmetic, Algebra, Geometry, 

Mensuration, Transformation, Bearing & Scale Drawing and Statistics. Studies 

about the difficulties of all these related units of this content has not been 

carried out yet to identify whether all these units have proportional influence 

in the higher failure rate of the students in mathematics or there are particular 

units which play significant role. Thus, the present research proposal merely 

guided towards the investigation of the major units responsible for causing 

the higher failure rate of students in mathematics in the district level 

examination of class VIII. 

 

1.2 Statement of the Problem 

Among various standardised tests, District level examination of class VIII is 

one, which is administered and monitored by DEO and is also considered as 

the mini SLC examination. Thus, its significance and value can not be 

discarded in our context. Moreover, the curriculum of class VIII is so designed 

that the same can be a strong foundation for the secondary school 
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mathematics. Regarding this point of view, the achievement of the students in 

mathematics in this examination forecasts the mathematical future of the 

students. Thus, an appropriate time value to reach the teaching learning 

activities to a meaningful end, the governmental investment in terms of 

financial aid, and parental investment are all highly focusing on it. Even the 

students are, to some extent, doing their best so as to achieve better in the so 

called mini SLC exam. Besides these, what the results of the district level 

examinations show, is not satisfactory on comparison of the efforts on it from 

all sides. The results in public and community schools are still worse that 

those in the private and institutional schools. There are definitely, some 

causes which are responsible for the unsuccessful endeavour of the process. 

One of the main causes behind this may be the inclusion of some awkward, 

insignificant and inappropriate above all difficult units in the syllabus.  So, 

this research is expected to unfold the problems in this periphery and to 

compare the inter-topic difficulty of the existing curriculum of the particular 

class because the study of the topic wise achievement of the students in this 

sort of examinations has not yet been detected.  

 

1.3 Rationale of the Study 

There are various hidden facts in every field of the study and several attempts 

are made to reveal those facts. If a research work tries to reveal more than one 

hidden facts, the level of significance of the work will be questioned and the 

whole research work becomes chaotic. So, every good research has its own 

importance within it because it manifests various unseen facts related to the 

particular area of the study.  This study basically has tried to find out if there 

is relevant proportional variation in unit wise achievement in mathematics of 

class VIII or all the units are equally responsible regarding the difficulty level, 

for the higher failure of the students in the district level examination of class 

VIII. The results and findings of this research is hoped to help all the 

mathematics teacher of the particular class to prepare their students so that 

the achievement in mathematics in future will be comparatively better. The 
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identification of the difficulty areas will provide the teachers a true guideline 

for their classroom teaching. This study will also provide a type of view to the 

curriculum designer to rethink, redesign and reform the course contents and 

the evaluation tools for the present class VIII mathematics curriculum. The 

study is hoped equally to provide all the target students a type of prior 

knowledge of the different units which later helps them for their self study 

and definitely motivates them in their study. 

The general significances of this study are as follow: 

 It provides information to the concerned persons, agencies and 

government about the unit-wise achievement rate in different 

units related to mathematics contents of the Lower Secondary 

Level. 

 It helps concerned agencies and persons to reform the content 

and teaching hour, especially for those units which lead the 

students to high failure. 

 

1.4 Research Questions 

Right after the restoration of democracy in the nation in the year 2047 B.S. the 

government restructured the school level education. The three level of school 

were then changed to four. The top class of the lower secondary level before 

2047 was class 7 but the education act included class 8 in the level and 

decided to conduct the district level examination of class 8. Over the past 15 

years we experienced the district level examination but no study was made to 

identify the hidden facts related to the examination. Basically, in mathematics 

we could find rare cases. With an intention of finding the chapters included in 

class 8 mathematics syllabus, which are responsible for the high failure rate in 

mathematics in the district level examination of class VIII, the present study is 

made. 

 

The major concern of the study is to find the unit wise achievement level of 

the students in mathematics in the district level examination of class VIII. A 
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large number of failed students in mathematics are in fact the victims of the 

inclusion of some difficult units in the syllabus and the inappropriate dealing 

with those chapters by both the teachers and the students. Thus, the study is 

intended to answer the following research questions: 

 Do all the units of mathematics proportionally influence the 

students' success in mathematics in district level examination? 

 Is the failure rate of the examinees in each unit of present 

mathematics of class VIII equal? 

 

1.5 Objectives of the Study 

The study is intended to meet the following specific objectives: 

 To examine the failure rate in different units in present 

mathematics contents of class VIII. 

 To identify the major difficult areas in mathematics for the 

average students. 

 

1.6 Statements of the Statistical Hypothesis 

 Null Hypothesis (Ho): There is no significant difference between 

proportions of failure students in different units. 

 Alternative Hypothesis (H1): There is significant difference 

between proportions of failure students in different units. 

 

1.7 Delimitation of the Study 

It is the reality that the students all over the world are taking mathematics as 

one of the most difficult subject. The condition is higher in case of developing 

countries like Nepal. In this regard, the concerned matter of the study is a 

serious national problem and so it is customary to bring a nationwide 

research regarding this issue. But there are some factors directly influencing 

the research process such as time and cost are the dominating ones. Thus, the 

study has the following limitations: 
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a) This study is focused only to examine the difficult areas of class 

VIII mathematics i.e. the achievement of students in 

mathematics of a particular class not all the students studying 

mathematics. 

b) This study compares unit wise achievement of the students in 

the examinations. 

c) This study does not have any concern about the suitability of 

question model according to the specification grid of class 8 and 

does not say anything about managerial functions such as 

planning, organizing, leading and controlling of the 

examination system.  

d) The study is limited to Lekhnath municipality area of Kaski 

district and the main source of the study is the students’ 

performance in the pilot test and the achievement test 

conducted by the researcher in the sample schools.  

 

1.8 Definition of the Terms 

District Level Examination:  The annual examination of class VIII 

monitored by District Education Office at the end of the academic 

session. This exam is often called the final examination of the Lower 

Secondary education. 

 

 SLC:  A national level examination monitored by the Office of the 

Controller of the Examinations (Ministry of Education). This 

examination is for those who have completed their secondary level 

education as the recommendation for the further study.  

 

 Achievement:  The score obtained by the students in the different 

examinations is here considered as the achievement. 
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 Pilot Test: The test conducted by the researcher so as to test the 

difficult level, discrimination index, reliability and validity of the test 

items 

 

 Institutional School: The school without any aid from the 

government and run by private investment by individual or union, 

agencies and any particular group as company or trust. (Education Act 

2028, 7th amendments) 

 

 Community School: The school that is established and sponsored by 

the government (Education Act 2028, 7th amendment) 
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CHAPTER – II 
 

REVIEW OF RELATED LITERATURE 

Sufficient literature related to the model of this research in the Nepalese 

context could not be found. Such a study, so far as the researcher's perception 

is concerned, has not yet been carried out. National and international agencies 

concerning to school and universities has not attempted to compare the unit 

wise achievement of the students in different units of prescribed contents. 

Nevertheless, few related materials are used and they helped to make the 

concept clear for the study. It is hoped that they will help to analyze and 

interpret the data in the course of the research. 

 

‘School-Related Influences on Grade VIII Mathematics Performance in 

Massachusetts’ (2005), a study made by Bradley and Warren is found 

significant to give some concept to the present study. The study demonstrates 

that it is possible to increase the mathematics achievement of very large 

classes of low-income (and mostly below-grade) students dramatically 

without grouping. The study concluded that algebra in the grade VIII is the 

gateway of the courses for more advanced mathematics and science courses in 

all the years of the school education.  

 

'The Second International Mathematic Study' by White and Dossey (1981/82) 

in USA, was done for the grade eight students and teachers of approximately 

500 classroom in about 250 schools. The classrooms were selected through 

stratified random sampling regarding the curriculum of grade eight. The 

study was highly focused in arithmetic rather than algebra and geometry and 

given more emphasis for to find the mental mathematical concepts and 

perception of the students. But this study shows that the achievement of the 

students in arithmetic was not satisfactory. 

 

 13



Pandey (1999) in his 'Comparative study of teaching activities and achievement in 

mathematics of pupils of private and public schools in lower secondary level at 

Birendranagar Municipality', found that the activity ratio and achievement rate 

of students in mathematics of private school was found higher than the 

achievement of the pupils of the public schools. He also found in the area of 

algebra and arithmetic private school students achieved higher marks but in 

geometry both schooling made their children perform equally. 

 

Regarding the developmental differences in mathematics, a comparative 

study of difficulties in different areas in school mathematics was made by 

Eline Reikers (University College, Stavanger - 2003). All the students involved 

in the sample were divided into four groups: (MD/RD), those who have 

difficulties in both mathematics and reading, (MD-only), those who have 

difficulties in mathematics but not in reading, (RD-only), those who have 

difficulties in reading but not in mathematics and (Neither MD nor RD), those 

who do not have difficulties in any of the two. Both cross sectional and 

longitudinal methods have been applied and longitudinal analysis is still 

going on. For the cross sectional analysis both multivariate and univariate 

analysis of variance MANOVA and ANOVA were applied. The result of the 

analysis of the cross sectional study shows that the latter group among the 

above mentioned have pervasive difficulties in mathematical thinking while 

children in the former group have more difficulties in mathematical 

achievement. 

 

Panthi (2000) in his thesis submitted to TU entitled 'A comparative study of 

Achievement in Geometry of Eight Graders in Lamjung District' provided the 

achievement patterns in geometry. The study was mainly focused to make the 

comparison of mathematical achievements on the basis of gender and the 

spatial factor i.e. urban area versus rural area. He concluded that the students 

studying in urban areas have better performances in geometry. His findings 

also indicate that boys perform better than girls in geometry. 
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Dhital (2000) carried out a research through his thesis paper submitted to TU 

entitled 'Analysis of Mathematics Contents of Grade VIII' to investigate the 

appropriateness of contents, examples and exercises of the text in order to 

acquire the required learning outcomes. By the stratified random sampling, 

he had selected forty school teachers and developed a questionnaire and used 

t-test and concluded that the binary number system, percentage, profit and 

loss, simple interest, statistics, factorization and other topics of algebra were 

appropriate to achieve the expected learning outcomes but the contents like 

geometry and mensuration are those from which the expected learning 

outcomes are not met. 
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CHAPTER – III  
 

METHODOLOGY 

This study is basically an investigation of the achievement rate of the students 

in different topics prescribed in the mathematics curriculum of grade VIII. 

The study is designed to identify the difficult topics, from which the average 

level students could not score the marks. Mathematics scores of 80 students of 

Kaski district in the achievement Test which was equivalent to District Level 

examination have been analyzed and the results are interpreted. Besides this, 

a questionnaire, regarding the performance of the students, is developed for 

the teachers who were involved in the correction of the mathematics answer 

papers of the district level examination of class VIII. 

 

To organize the study in suitable and meaningful model, this chapter is 

divided into sub topics such as research design, population of the study, the 

sample of the study, tools of the research, data collection procedure and the 

data analyze process.   

 

3.1 Research Design 

As this study intends to find the units which are responsible for the failure of 

students in the district level examination of class VIII, the study strictly 

follows the descriptive research procedure. Moreover, the study is normative 

and quantitative in nature to some extent. For the quantification procedure 

the design uses ratio scale also. The unit wise proportions are compared and 

hypothesis is tested. 

 

3.2 Population of the Study 

The present research is hoped to be useful to all the concerned. The findings  

not only help the teachers in determining the units to be focused from the 

teacher’s side but also be fruitful to the students of the particular class while 

having the self preparation; they can give more emphasis on such topics. Thus, 
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all the students of class VIII, after the implementation of the present new 

syllabus, of all private, public and community schools of Nepal, are 

considered as the population of this study. 

 

3.3 Sample of the study 

The sampling strategy for choosing schools for inclusion in the study required 

partitioning the universe of the schools of Nepal. First, schools were 

considered only if they administered the District Level Examination every 

year of the study period and administered it to a minimum of 16 students. All 

public, private and institutional schools are required to administer the 

examination with no exception. Altogether 33 schools in Lekhnath met these 

criteria as of the academic year 2065. Next, in order to capture the effects of a 

school being part of a large or a small ward (area) were classified according to 

their size. Wards with fewer than two schools giving the mathematics test in 

2065 were classified as small wards. All other school wards were classified as 

large. 

 

Inclusion in the sample was based on performance on the district’s 

mathematics test. Schools were first partitioned into two groups based on 

whether their observed change was above or below the districts average 

increase in the percent testing at the two highest levels. The district average 

change was calculated as the mean of the changes in all 33 schools in the 

sampling frame. A second partition was based on a greater or less than 

average decrease in the percent of a school’s students at the lowest level on 

the district’s mathematics test, creating four groups in all. The group of 

interest in the study represented schools that had both increased the percent 

of students testing at the two highest levels by more than the district’s 

average and simultaneously decreased the percent of students at the lowest 

level by more than the district’s average over the study period.   
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Stratified random sampling procedure was performed to select schools in the 

sample. Three schools in the sample were selected randomly on the basis of 

geographical location. In this regards, a school from each area; rural, semi 

urban and urban, is selected. Two other schools in the sample were selected 

by observing the overall success rate of the students in the district level 

examination of the year 2065 B.S. One is the school with the highest pass 

percentage and the other with the lowest pass percent of those schools except 

the previously selected three.  

 

By adopting the stated sampling strategy, 80 students from five different 

schools of Lekhnath Municipality of Kaski district, were taken in the sample 

of the research. For selecting the students in the sample, the total number of 

students in each school was divided by 16 and the students were selected 

from the register at the interval of the quotient obtained by that division. In 

every school the first selection is the student with roll number 1. Besides this, 

15 teachers who involved in checking the answer sheets of mathematics in the 

district level examination of 2064 were also included in the sample. The 

following table reveals the details of the sample schools. 

 

Table - 1 

Number of students in the sample 

S.N Name of the school No. of 
boys 

No. of 
girls Total 

1 Laxmi Adarsha Higher Secondary 
School, Shishuwa 8 8 16 

2 Janaprakash Higher Secondary 
School, Bhandardhik 9 7 16 

3 Amar Siddha Namoona Ma. Vi., 
Pachavaiya 10 6 16 

4 Laxmi Ma. Vi., Argahaun 8 8 16 

5 Bhawani Kalika Higher Secondary 
School, Bijayapur 7 9 16 

Total 42 38 80 
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3.4 Tools 

The test papers of the students in different internal examinations, the answer 

sheets of district level examinations, the scores of the pilot test and 

achievement test, the model questions, the mathematics curriculum of the 

particular class, and the latest specification grid were the major tools for the 

present research. The researcher himself is a mathematics teacher, and thus he 

consulted the members of district examination committee and those of the 

resource centres, constructed the test papers using based on the newly framed 

specification grid of class VIII. The test paper so constructed was used in the 

pilot test which was conducted at one of the schools in the same population 

size but not taken in the sample. The pilot test scores were analyzed so as to 

refine the final test. The final test question paper was constructed and the 

achievement test was conducted in five sample schools.  The test paper 

consists of 8 very short questions of 1 mark each, 14 short questions of 2 

marks each and 17 long questions of 4 marks each. The learning outcomes 

according to the specification grid were targeted to meet the parameters of 

cognitive domain: knowledge, understanding, skill and problem solving level.  

The specification grid restructured in 2061 is presented in appendix – I 

 

The sequential arrangement of the test items in the district level examination 

of class VIII is as below: 

 

Group ‘A’ 

1. a) Set – Relation of sets 

 b) Set – Subset, cardinality of set 

2. a) Ratio and Proportion – basic concept of ratio and proportion 

 b) Percentage and Simple Interest – relation of the terms I, P, T and R 

3. a) Algebraic Expression – HCF and LCM of simple algebraic 

expression 

 b) Equation, Graph and Inequalities – Slope and intercept of a linear 

equation 
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4. a) Lines and angles – Simple problem on the relation of the pair of 

angles 

 b) Bearing and scale drawing – Simple problem on bearing angle 

 

Group ‘B’ 

5. a) Set – problem related to the simple operation on sets ( union and 

intersection of two sets) 

 b) Set – problem related to the simple operation on sets (difference 

and complement of sets) 

6. a) Number system – problem related to the rationalization of surds  

 b) Fraction and Decimal – rounding off and significant digit 

7.  Statistics – simple problem on calculation on measure of central 

tendency particularly that of an individual observation 

8. a) Algebraic Expression – Simplification of simple algebraic rational 

expression 

 b) Algebraic Expression – Laws of indices 

 c) Algebraic Expression – Factorization of algebraic expression of the 

form        ax + bx + cx,     ax + ay + bx + by,     a2 – b2,     ax2 + bx + c 

 d) Equation, Graph and Inequalities– slope of the linear equation of 

the form    ax + by + c = 0 

 e) Equation, Graph and Inequalities – Graph of simple linear 

inequality of single variable 

 f) Equation, Graph and Inequalities – Simple problem on quadratic 

equation of the form    ax2 + bx = 0,     ax2 – b = 0  

9. a) Lines and Angles – problem related to the angles associated with 

the parallel lines 

 b) Triangle – problem related to the properties of triangle or 

application of Pythagoras Theorem 

 c) Quadrilateral and other polygons – problem related to the 

properties of quadrilateral or interior and exterior angle of regular 

polygons 
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 d) Similarity and Congruence of Triangles – problem related to the 

properties of congruent triangles or the condition for triangle to be 

congruent 

 e) Similarity and Congruence of Triangles – problem related to the 

properties of similar triangles or the conditions of triangles to be 

similar 

 f) Perimeter, Area and Volume – Area of quadrilateral, area and 

circumference of circle,  

 

Group ‘C’ 

10. Set – problem related to the Venn diagram showing the relation of 

three sets including the operation on sets 

11. Number system – addition and subtraction of numerals in the bases 

other than 10 

12. Percentage and Simple interest – problem related to the percentage 

increase or decrease in population or any other value – problem 

related to the simple interest 

13. Profit, Loss, Discount, Taxation and Commission – problem related 

to any one or two of the five topics mentioned  

14. Statistics – Problem related to the calculation of mean or median 

from the discrete or continuous series 

15. Statistics – Graphical presentation of data / pie chart 

16. Algebraic Expression – problem related to the laws of indices 

17. Algebraic Expression – problem related to the HCF and LCM of 

algebraic expression 

18. Algebraic Expression – problem related to the simplification of the 

rational algebraic fractions 

19. Equation, Graph and Inequality – verbal problem related to the 

equation or inequality 

20. Construction – construction of triangle or quadrilateral with the 

given dimensions 
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21. Triangles – problem related to the experimental verification of the 

properties of triangle 

22. Area and Volume – problem related to the surface area and volume 

of cube, cuboids, cylinder or triangular prism 

23. Transformations – problem related to the simple reflection and 

rotation of the geometric figures using the graph  

 

Test paper was constructed by the researcher for the pilot test examination 

according to the above model. The selection of the test items is so structured 

that it is most likely similar to the questions asked in the district level 

examination. The difficulty level of the questions is also well considered while 

setting the questions. For the standardization of the test, a pilot test was 

administered among 21 students of Gogan Ma Vi, Gagangaunda, Kaski before 

the application of the test in all the sample schools.  

 

3.5  Item Analysis 

For to ensure the reliability and validity of the pre district level examination 

of the sample schools a pilot test was administered in Gogan Ma Vi, 

Gagangauanda of Kaski district. The pilot test was subjected to all 21 students 

of the school. The purpose of the test was nothing other than to get 

acquainted to the business of test administration. The researcher guided the 

students well about the structure of the specification grid of the district level 

examination before conducting the test. The duration of the examination was 

3 hours as per the specification grid. The test was conducted in the standard 

level, the morale of the examinees was well captured and the environment of 

the examination was tried to make normal so that the students not only treat 

the test seriously but also feel free to show their talent.  

 

After the administration of the test, an item analysis was made. Difficulty 

level and the discrimination index of each test items were calculated based on 

the 27 percent of higher scores and 27 percent of the lower scores. According 
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to the objectives of the test, the very short questions of 1 mark each are to ask 

a single phenomenon. Thus, to analyze the items carrying 1 mark, the item 

was considered as the minimum unit for the correct response and taken as a 

whole score; for the incorrect response the whole is collapsed (no score), while 

the items carrying 2 marks were analyzed by using the method of splitting 

into two halves and the items carrying 4 marks were analyzed by using the 

method of split-quarter approach.  The step-wise evaluation was carried out 

for the short and long answer questions using the self made marking scheme 

and the scores were awarded accordingly for the partially correct responses as 

well. The details of item analysis are shown in appendix – 3. 

 

The researcher is conscious enough about the psychology of test and so, the 

discrimination indices and difficulty level of items were well judged for to 

select the items for the final test. The difficulty level is defined as the 

percentage of students able to solve each item. It takes the interval of the 

range from zero to hundred percent. The difficulty level and the 

discrimination indices are calculated by using the formulae given in appendix 

– 8. 

 

Reliability is the other parameter to measure the standardization of every test. 

Thus, to ensure the reliability of the test, reliability co-efficient of pilot test 

was computed by applying split-half methods. For this, the total scores of 

each student were divided into scores awarded to the correct responses of 

odd and even question numbers. The split-half reliability calculation table is 

as shown below. 

 

 

 

 

 

 

 23



Table – 2 

Reliability Calculation Table 

Student Marks Awarded for 
Odd Items 

Mark Awarded for 
Even Items Total Mark 

A 48 43 91 
B 43 42 85 
C 35 43 78 
D 39 38 77 
E 31 34 65 
F 32 28 60 
G 27 31 58 
H 27 29 56 
I 29 20 49 
J 23 23 46 
K 19 25 44 
L 21 17 38 
M 18 17 35 
N 19 16 35 
O 18 14 32 
P 13 14 27 
Q 18 9 27 
R 13 10 23 
S 7 11 18 
T 8 7 15 
U 7 7 14 

 

In table-2 the students appearing the pilot test are denoted by the alphabets in 

the first column, the total marks scored for the odd question numbers are 

presented in the second column while those scored for the even ones are 

presented in the third column and the total score in the fourth column. 

 

For the analysis of data, the standard deviation of the total scores, scores for 

odds and those for evens are calculated and are found as below: 

 SD of total scores (sdt) = 23.30 

 SD of scores awarded for odds (sdo) = 11.57 
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 SD of scores awarded for evens (sde) = 12.14 

The reliability co-efficient (r) is calculated by using Flanagan’s formula and 

has found to be 0.96. The test is further refined by accepting, rejecting and 

modifying the necessary items. Table – 3 tells the details applied by the 

researcher to select the test items for the final pre district level examination on 

the basis of the pilot test result and the reliability test.  

Table - 3 

Criteria of Item Analysis on the Basis of Difficulty Level and 

Discrimination Index 

Criteria used as suggested by Fisher 

Criteria 
P-Level D-Level 

Item 
Evaluation 

No. of 
Items Remarks 

Above 80% Negative Very Easy 0 No item rejected for this 
reason 

35%-80% 0.2 and 
above Good 33 Accepted 

20%-35% 0.2 and 
above Difficult 5 Need modification: [Items 

6(a), 11, 12, 22, 23] 
Less than 

20% 
Less tha 

0.2 
Very 

Difficult 2 Rejected: [Items 8(e), 13] 

 

In the above table it is shown that the items with P-value greater than 80%, 

which are very easy from the psychological perspective of the evaluation and 

those with P-value less than 20 or the very difficult items, were both rejected. 

Similarly, the test items with D-value less than 0.2 and with negative D-value 

were also rejected. Thus, the items that meet the above criteria i.e. item No. 

8(e) and 13 were entirely removed and replaced. The items with P-value 

ranging from 20% to 35% are considered as the difficult questions and are 

modified. Such, items in the pilot test are item No. 6(a), 11, 12, 22 and 23. The 

items with P-value between 35% and 80% and D-value greater than 0.2, are 

considered as the good test items. Thus the final test questionnaire have been 

constructed by modifying and changing the necessary questions and the 

question set has again met the specification grid (Apendix-1) issued by the 

CDC. 
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The researcher on the other hand had prepared a closed type questionnaire to 

investigate the natural existence of difficulties of each topic.  The 

questionnaire was focused to collect the views of sample teachers. The 

respondent teachers were suggested to write the names of the units or topics 

in hierarchical order on the basis of not attempted or wrongly attempted 

questions in the District level examination. The questionnaire contains seven 

different questions asking to list the name of units in which knowledge and 

understanding was found weak, difficult problems were solved but simple 

problems were not solved, different types of mistakes and errors were done, 

computational skill was wrong etc. The respondent teachers were also 

requested to write the name of units which has been influencing in the failure 

of the average level students of the public and community schools. The sets of 

questionnaire asked to sample teachers are given in the appendix – 5.  

 

3.6 Data Collection Procedure 

For the collection of data the researcher consulted the schools mentioned in 

the sample above and obtained answer papers from those schools for 

obtaining the necessary information. The researcher collected the answer 

papers of the final achievement test which was conducted for the students 

who appeared the district level examination of the year 2065 and presently 

studying in class IX from all the sample schools. The test was conducted using 

the questionnaire prepared by the researcher after the modification and 

changing of some items as suggested by the item analysis in the pilot test.  

 

Besides this the researcher also applied the supplemental data collection 

instruments which were developed for the mathematics teachers. The 

researcher visited the sample teachers to fill the questionnaire prepared for 

them. The teachers selected in the sample were those who involved in the 

examining the answer papers of the district level examination. The researcher 

also made the direct personal interview and tried to get the views of the 

teachers about the underlying difficulty in the mathematics text book, its 
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significance with the mathematics curriculum and how far the particular 

mathematics curriculum is serving to meet the national goal of mathematics.  

The questionnaire contained seven open type of questions in which the 

teachers were asked to mention the units in which the students did not even 

try to attempt and were solved by very few number of students etc. The 

survey data collection instruments were administered by personal contact to 

15 teachers.  

 

3.7 Data Analysis Process 

For the statistical analysis of data related to the scores secured by the sample 

students, a non-parametric test was used. For this purpose, the scores 

obtained by the students in different units were categorized into three viz: the 

ones securing less than 30% of the total mark named as WARNING GROUP, 

the second group consists of those securing the marks from 30% to 60% 

named as PROFICIENT GROUP and the third of those securing the marks 

more than 60% named as ADVANCED GROUP. The number of fail students 

in each unit were recorded and then the equality of proportion of unit wise 

fail rate of the students in each of the three groups, were tested by using a 

(chi-square) – test.   2χ

 

There were seven questions in the questionnaire prepared for the teachers; 

each question asking to mention the names of the five prominently 

responsible units in hierarchical order. The questions sought to find the 

strength of knowledge and understanding level of the students in the 

particular units; from which units the complex questions were comparatively 

solved better than the simple; in which units the students are committing very 

silly mistakes; where the students are not applying the appropriate formulae; 

where the students computational skills are poor; where the students have 

good start and finish but they are doing mistakes in the midway of the 

solutions etc.  
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To analyze the data received from the respondent teachers the researcher 

tabulated the responses so as to ease interpretation.  The equality of 

influencing rate of each unit for the examinees to fail in the district level 

exams has been investigated by comparison of responses of those teachers. On 

the basis of these responses of the teachers, the difficult units from the 

perspective of the students, which are responsible for the failure of the 

students in the district level examination of class VIII, have been interpreted. 
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CHAPTER – IV  

 
ANALYSIS AND INTERPRETATION 

In this chapter, the researcher tried to analyse and interpret the data related to 

the scores secured by the sample students in the final achievement test. The 

assembled data of the number of students based on unit wise scores obtained 

by them are classified into three groups. The first group covers the students 

who obtain 60% or more scores in the particular unit. This group can be 

considered as the group of ADVANCED students. The second group covers 

the students securing the marks in the range 30% - 60% and this group can be 

considered as the group of PROFICIENT students. A third group consists of 

those securing less than 30% score in the unit and the group is considered as a 

group of WARNING students. 

 

“The study of students’ performance in different units is an example of 

hierarchical structured data which occurs when repeated measurements over 

time are taken from individuals, who are in turn grouped within schools. 

Such structures are typically strong hierarchies since the variation within 

students is much smaller than the one between students. Here the repeated 

measurement within an individual student constitutes one level, among the 

students constitutes another and a third level constituted by the school. The 

existence of such data hierarchies is neither accidental nor ignorable. Failure 

to consider the hierarchical nature of the data leads to unreliable estimation of 

the effectiveness of school and entire teaching learning process.” – (Bradley 

and Warren 2005)  

 

Regarding the above quote, the researcher remained aware enough while 

setting the tools for statistical analysis and interpretation of the data. Three 

different tables are set for a group each showing the number of students who 

secure the mark in the range from the particular unit. A chi-square test was 

used to test the hypothesis for all the groups.  
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4.1 Comparison of Proportional Distribution on the basis of Unit wise 

Score 

The discrepancy of the students’ rations lying between the groups on the basis 

of their total scores and the unit wise scores has been tested by applying the 

(chi-square) – test. The test was expected to identify whether or not the 

students lying in their particular groups are proportionally distributed to all 

the units. The test was further expected to accomplish whether all the units 

are equally responsible or equally contributing the students so as to 

categorize themselves in their respective groups. As mentioned earlier, the 

students who score less than or equal to 30% marks in total are in the 

WARNING group, those scoring in the range 30% - 60% are in the 

PROFICIENT group and those securing more than or equal to 60% marks are 

in the ADVANCED group. The different tests were conducted within these 

groups. 

2χ

 

4.1.1 Comparison of the distribution of WARNING students in different 

units 

For to study the behaviour of the scores in the WARNING group, the 

researcher tabulated the number of students who secure less than 30% marks 

in the individual unit and in total as below and used the statistical tool to 

analyze.  

Table – 4 

No. of Warning Students in Different Units and in Total  

Units Sets Arithmetic Algebra Geometry Statistics Total 

No. of 

Students 
15 42 19 47 31 26 

Log of No. 

of Students 
1.18 1.62 1.28 1.67 1.49 1.41 
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Table-4 shows that Sets is the units in which the least number of students fall 

in the WARNING group and Geometry is that in which the greatest number 

of students lie in the group. If the data is studied in the percentage, 18.8% of 

the total students fall in the WARNING group of this unit, where as 58.8% 

fall in that group from geometry.  As the study is focused on the distribution 

of the students’ ratios, the total number of students who lie in the WARNING 

group from the total contents should not be disregarded. Moreover, that 

number has the significant role in data analysis. Thus, the total number of 

students who lie in the group from the total content in the process of 

calculating the value was considered as the expected frequency and the 

number of students lying in the group from different units as the observed 

frequencies. By this we get  = 34.31, but at 0.01 level of significance and 

degree of freedom 4, the null hypothesis “H

2χ

2χ

o: There is no significant 

difference between proportions of failure students in different units”, could 

not be accepted because the critical region in the condition is . 

Hence H

28.1301.0
2 =χ

o is rejected and thus it is concluded that the students who obtained 

less than 30% marks in each units are not proportionally distributed to these 

units.  

 

Greater number of students is fail in Geometry and Arithmetic than in the 

other three units. The logarithm of the number of students lying in the 

warning group from different units ranges by 0.49 which are also significant 

regarding the distribution of just 1.41 lying in the group from the total content. 

Comparatively set and algebra are the two units which contribute in 

excluding the greater number of students from the group. The fifth unit 

statistics is seemed to be moderate, which is somewhere closer to the total fail 

percent.  
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The failure rates of students in the different units and that in the total course 

have been presented in the above graph, in which the broken line represents 

the failure rate of the students in the distinct units whereas the straight line is 

that representing the failure rate in the total course.  The graph explicitly 

shows that the frequencies of the WARNING students in the two units 

Arithmetic and Geometry are above the average fail percentage. The 

WARNING students’ performance in Set and Algebra are comparatively 

satisfactory than those in the other units.  

 

4.1.2 Comparison of distribution of PROFICIENT students in different 

units 

The students who secure the marks more than 30% and less than 60% are 

categorized under the PROFICIENT group. The unit wise categorization of 

the total of 80 students along with the percentage is presented in the table 

below. The table contains the number of students who secure the marks in 

this range from the total content as well. 
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Table – 5 

No. of PROFICIENT Students in Different Units and in Total 

 

Units Sets Arithmetic Algebra Geometry Statistics Total 

No. of 

Students 
42 24 48 26 21 42 

Log of No. 

of students 
1.62 1.38 1.68 1.41 1.32 1.62 

Taking the number of PROFICIENT students in different units as the 

observed frequencies and the number of PROFICIENT students in total 

content as the expected frequency, the  value was calculated and was 

obtained 25.57. Again for the logical verification of the test, the null 

hypothesis was tested at 0.01 level of significance and for degree of freedom 4, 

the critical region 13.28 entirely suggests for rejecting the null hypothesis. 

Thus it was concluded that the distribution of the students over the different 

units in the PROFICIENT group is not proportional. The logarithm of the 

number of students in different units shows that most of the students (1.62) 

are PROFICIENT or moderate in algebra whereas least (1.32) are 

PROFICIENT in statistics. Coincidently, the percent of PROFICIENT 

students in set and those in the total course are same. The data again proved 

that the two chapters Set and Algebra are those having the important role to 

pull the students in this group. The other three units apparently seemed to 

have the greater role in departing the students from the group. 

2χ

 

 The graph below shows the comparison of the distribution of the students in 

different units and in the total content. The broken line in the graph shows the 

percent of students lying in the group from the different units and the straight 

line shows that in the total course. The nature of these two lines show that 

there are three units in which the distribution of the students is less than the 
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number of students from the total course, a unit beyond that and one next 

coinciding that.  
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4.1.3 Comparison of distribution of ADVANCED students in different 

units 

For the study of the distribution of the ADVANCED students in the different 

units, the numbers of students who secured the marks 60% or more from each 

individual unit were tabulated. Also the number of students who secured 

more than 60% in the total course is also mentioned in the same table as below. 

The distribution percentage of the students ranges from 8.8 to 35 in the 

following table. 35% of the total students are categorized under this group 

from this unit whereas only 8.8% of the total students are able to establish 

themselves under this category.  

Table – 6  

No. of Advanced Students in Different Units and in Total  

Units Sets Arithmetic Algebra Geometry Statistics Total 

No. of 

Students 
23 14 13 7 28 12 

Log of No. 

of Students 
1.36 1.15 1.11 0.85 1.45 1.08 
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Among 80 students only 12 students were found lying in the advanced level 

from the total course. This time geometry becomes the one containing the 

least number of advanced students. And statistics is that containing the 

maximum number of advanced students. Again the chi-square value is 

calculated by assuming the number of students securing more than 60% 

marks in different units as the observed frequencies and the number of 

students who secure that from the total content as the expected frequency. 

The chi-square value so found was  = 33.92. But at 0.01 level of significance 

and 4 degree of freedom the critical region is 13.28. So, the null hypothesis, 

“H

2χ

o: There is no significance difference in the ratio of advanced students in 

different units,” is rejected and concluded that the distribution of the 

ADVANCED students over the different units is not proportional.  

 

The diagram below shows the comparison of the distribution of the students 

in different units and in total. In the diagram, the broken line represents the 

number of students who secured more than 60% marks in individual units 

whereas the straight line shows that securing in the total course. The nature of 

the broken line shows that the distribution of the ADVANCED students in 

different units is not proportional. 
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4.2 Interpretation of Data Related to Different Types of Weaknesses 

To make the study descriptive enough, the researcher had collected the views 

of teachers who involved directly in examining the answer sheets of 

mathematics of district examination 2064 of class 8. The responses of the 

teachers were collected through an open type of questionnaire and by direct 

personal contact by the researcher. The details of the questionnaire produced 

for the respondent teachers are presented in appendix – 5. Those sample 

teachers were requested to write the name of five units in hierarchical order in 

which the students were making significant mistakes, in which chapters the 

students left the questions unsolved, in which units the basic expected 

mathematical skills seemed to be weak, in which units the students were 

solving the difficult questions but not the simple questions, which units bear 

the major roles for the failure of the students, in which units the learning 

outcomes of the students was poor. Such seven questions were raised in the 

questionnaire and the teachers were asked to mention the names of the five 

units in the order having the higher role to the lower role for each issue.   

 

To study the nature of the responses of the teachers the data collected were 

arranged in the tabular form. The table consists of the names of the units in 

the column heads and the symbols I, II, III, IV and V in the row heads. These 

symbols represent the order of the roles of particular units for that issue. 

Right below these symbols, the numbers of responses were sorted.   

 

4.2.1 Responses related to the units in which the questions were not 

attempted by moderate students 

One most traditional and often considered as the powerful tool of evaluation 

of the system is the study of the in between size or value and interpretation 

accordingly. As the in between values are statistically closer to the mean than 

those values at the extremities, it is costmary to study the performances of the 

moderate students. One other significant cause is that there is a higher 

interference at the extremities than at the in between. In this regard, the 
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researcher endeavoured to identify the nature of unit wise dropped questions 

by the moderate students. The teachers were asked to mention the five units 

in the order from higher to lower from which the students did not attempt the 

questions. The result obtained in this regard is shown in the table below. 

 

Table – 7 

Number of Respondent Teachers on Dropped Questions in Different Units 

by Moderate Students 

 I II III IV V 

Set 0 1 3 6 5 

Arithmetic 8 3 2 2 0 

Algebra 1 2 5 1 6 

Geometry 4 6 4 1 0 

Statistics 2 3 1 5 4 

Total 15 15 15 15 15 

Order 
Unit 

 

Subject to the responses received from the teachers who pointed out the name 

of units related to mostly unsolved or dropped questions by the moderate 

students, the researcher found that Arithmetic is the unit which the maximum 

number of teachers i.e. 8 out of 15 kept in number one priority. If the 

maximum figure in each column is studied, we get 6 keeping Geometry in the 

number two, 5 kept Algebra in number three, 6 kept Set in number four and 6 

kept Algebra in number five. Table – 7, which were constructed on the basis 

of the responses of the questionnaire attached in appendix – 5, apparently 

shows that the questions asked form the two units: Arithmetic and Geometry, 

were dropped by the maximum number of moderate students. Set, Algebra 

and Statistics are those units in which the moderate students attempted to 

solve the questions comparatively more than the two units Arithmetic and 

Geometry.  None of the teachers kept Set in the number one order. This also 
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proves that the moderate students are solving the problems related to this 

chapter. Only one teacher kept Algebra in first priority whereas none of the 

teachers kept Arithmetic and Geometry in number five. This again proves 

that the latter two units are most difficult for the medium proficient students.  

 

4.2.2 Responses related to the units in which the boarder students 

attempted but not accomplished 

The examinees sometimes take some test items for granted and easily 

conceived as the simpler and attempted to solve with an immediate response 

but in superficial level. They remain ignorant about the depth of the item. As 

the result their attempts result in vain. This is experienced by almost all the 

examinees in a way or the other. The case is most frequent for those students 

who are at the boarder of pass and fail. Regarding this fact, the researcher 

developed a questionnaire for the teacher asking to mention the units in order 

from maximum to minimum, in which the boarder students have attempted 

the questions but not completed correctly. The responses so found are 

tabulated in the table below. 

Table – 8 

Number of Respondent Teachers on Units form which the Students 

Attempted but not Accomplished 

 I II III IV V 

Set 1 3 2 5 4 

Arithmetic 3 5 5 0 2 

Algebra 4 3 3 2 3 

Geometry 5 3 4 3 0 

Statistics 2 1 1 5 6 

Total 15 15 15 15 15 

Order 
Unit 
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Out of 15 teachers in the sample only one kept the unit Set in the first order. 

That is why it can be concluded that the boarder students either did not touch 

the questions from set or solved correctly. Maximum of 5 teachers kept 

Geometry at the top level. On this basis it can be concluded that the boarder 

students thought the questions of geometry easy to solve but they could not 

solve correctly. This shows that the questions of geometry were puzzling in 

contrary of the other units for those students who are at the boarder level. 

Similarly three teachers kept Arithmetic at first order and five kept that at the 

second order. This again proves that the students were dazzled in the items 

from Arithmetic. The test items from the Arithmetic seemed to be easy in the 

eyes of the students but the students ironically were unable to solve the 

problems. On the other hand the similar condition was not happened in case 

of Set and Statistics. Six teachers kept Statistics at the fifth order and 5 kept 

that at the fourth order. This proves that the questions from Statistics were 

either solved correctly or abandoned entirely. The data received for Algebra 

looks not helping to distinguish the factor. The teachers were almost evenly 

distributed to the five orders in Algebra. 

 

4.2.3 Responses related to the units in which the errors made by the 

students were inconsistent 

The similarity in the mistakes made by the students in the same problem 

gives a type of warning that the item is not suitable or the difficulty level of 

the item is beyond the acceptable range if a greater number of students are 

making the same mistake in the same problem. One other but most sensitive 

cause for students to make similar mistakes in the same problem is the way 

the teacher interpreted the particular teaching item. Sometimes by one reason 

or the other, the teacher may misinterpret the teaching item and the students 

perceived accordingly. This results a serious type of error in the exam by a 

maximum number of students. Mostly those students who do not have the 

capacity to their own mathematical reasoning are jeopardized by this practice. 

There may be a third reason for making the similar mistakes by a maximum 

 39



number of student that the particular unit from which the question is selected 

may not be suitable according to the recognition level of the students.  

 

On the other hand if the mistakes made by the students in the same test item 

vary, there can be several individual factors within the students. The mere 

concern comes again connected to the teaching learning situation of the 

particular learning item.  The motivational factor can play a type of role when 

the students do not concentrate towards what the teacher is teaching, there 

may be a dissimilar type of errors in the same test response by the students. 

One next reason for this can be the student’s level of interpretation of the 

subject matter by their won hypotheses. And a third can be the student’s 

physical and mental condition. Sometimes the students with poor hearing 

capacity can listen something other than what the teacher said as the result 

they can make error in the exam if the same is asked in the examination.   

 

The researcher in this regard, developed a questionnaire for the teachers who 

were involved in the checking of the answer sheets of the district level 

examination of class 8 asking them to mention the units in order from higher 

to the lower significance, in which the students’ mistakes were not consistent. 

The table below shows the responses of the teachers. 

Table – 9 

Number of Respondent Teachers on Inconsistency of Mistakes Made by the 

Students in Different Units 

 I II III IV V 

Set 1 1 2 7 4 

Arithmetic 3 5 4 2 1 

Algebra 3 5 3 0 4 

Geometry 6 3 4 2 0 

Statistics 2 1 2 4 6 

Total 15 15 15 15 15 

Unit 
Order 
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The table shows that maximum of 6 teachers kept Geometry at number one. 

This shows that the errors committed by the students in Geometry are very 

dissimilar in type. Similarly five teachers each kept Arithmetic and Algebra at 

number two. Four teachers each kept Arithmetic and Geometry in number 

three, 7 teachers kept Set in number four and 6 teachers kept Statistics in 

number five. This shows that most of the mistakes made in the questions from 

the two chapters Set and Statistics are of similar types.  

 

4.2.4 Responses related to the units in which the learning achievements of 

the students are unreliable 

Unreliable learning outcome here refers to the unexpected positive or 

negative achievements on certain learning items. Sometimes a particular 

learning item is expected to be gained by the group of the higher level 

achieving students but not by those who are in the level lower than the group. 

On contrary the result in the examination shows just opposite than what was 

expected. The questions which were expected to be solved by a greater 

number of students may not be solved but those which were supposed to be 

dropped by the greater number of students may be solved. This type of error 

in forecasting the test results may affect the examination process as the 

examiner is predetermined for the questions from the particular unit.  

 

For to collect the views of the respondent teacher in this regard the researcher 

developed a questionnaire asking the teachers to mention the units in order 

from higher to lower, from which the students are solving the difficult 

problems but dropping the simple questions. The data so collected is again 

presented in the tabular form as below. 
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Table – 10 

Number of Respondent Teachers on Units from which the Students’ 

Achievement is not Reliable 

 I II III IV V 

Set 3 3 3 5 1 

Arithmetic 2 4 3 2 4 

Algebra 5 3 1 3 3 

Geometry 3 2 4 3 3 

Statistics 2 3 4 2 4 

Total 15 15 15 15 15 

Unit Order 

 

The views of teachers on the units in which the learning outcomes of the 

students are unreliable in the Table – 10 shows that maximum of 5 teachers 

claimed that the students are solving the unexpected problems from Algebra 

in number one order. The number of teachers to keep every unit in the first 

order is not nullified. This type of variation in keeping the units in first 

position ranges from 2 to 5. Similarly, the maximum of 4 teachers kept 

Arithmetic in second order, 3 teachers each kept Set, Algebra and Statistics in 

the second order and only two teachers kept Geometry in that order. When 

we look the units kept in fourth and fifth order, we find 5 teachers keeping 

the unit Set in the fourth order as the maximum and 4 teachers each keeping 

Arithmetic and Statistics at the fifth level. The data shows that the unit Set is 

the one in which the learning achievement of the students is reliable on 

comparison of the other units.  

 

4.2.5 Responses related to the units in which the learning outcomes 

seemed poor 

From the psychological perspective teaching is expected to bring a sort of 

change in the behaviour of the learning. The type of change that a learner 
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shows after the process is what we call the outcome of the process. 

Particularly the learning outcomes in mathematics possess the greater 

significance as it is highly applicable in the other fields of studies. Regarding 

the aim of teaching mathematics Poincare in his famous book Science and 

Method (1908) says – “The principal aim of mathematical teaching is to 

develop certain faculties of the mind, and among them intuition is not the 

least precious. It is thorough it that the mathematical world remains in contact 

with the real world.” According to Poincare mathematics is the only way that 

leads an individual to the real universe of learning.   

 

As intuition plays the most important role in learning mathematics, the 

association of intuition with the learning outcomes in mathematics cannot be 

discarded. With an intention to measure how far the learning of mathematics 

by the class 8 students is successful in regards of remaining in contact with 

the real world in the eyes of the teachers, a questionnaire was developed to 

collect the views of the teachers regarding the level of learning outcomes 

acknowledged by the students in different units. The teachers were asked to 

mention the units in the order from higher to lower, in which the learning 

outcomes of the students or the role of intuition seemed to be poor. The 

responses collected from the teachers are tabulated below. 

Table – 11 

Number of Respondent Teachers on the Units in which the Learning 

Outcomes seemed poor  

 I II III IV V 

Set 0 1 3 6 5 

Arithmetic 5 3 4 1 2 

Algebra 2 6 3 2 2 

Geometry 6 3 3 2 1 

Statistics 2 2 2 4 5 

Total 15 15 15 15 15 

Unit 
Order 
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The above table shows that the maximum of six teachers mentioned 

Geometry at number one. This obviously proves that the learning outcomes 

on Geometry are comparatively poor than other subjects. Likewise five 

teachers out of fifteen mentioned Arithmetic in the second order. And thus 

the similar type of problem occurred in Arithmetic. None of the teachers 

mentioned Set at the number one order, six kept it at number four and five in 

number five means the development of intuition in this particular chapter is 

comparatively better than the other units. As per the teachers views it is also 

found that the students were showing better interests in Statistics as four 

teachers mentioned the unit at number four and five in number five. The 

distribution of the teachers in different orders in the unit Algebra is really 

inconsistent and irrational. Just two teachers mentioned this unit at first order; 

meanwhile a maximum of 6 teachers mentioned it in number two, three in 

number three, two in number four and again two in fifth. This shows that the 

learning outcomes in Algebra are also not satisfactory. 

 

4.2.6 Responses related to the units in which the mathematical knowledge 

and skill seemed poor 

According to the specification grid of mathematics 2061, the learning 

achievements of the students in mathematics are measured in four levels viz. 

knowledge, understanding, skill and problem solving. These are the four 

components which bring together the mathematical intuition and which 

further results to the mathematical discovery. If we segregate these to the 

extent of individual scope, naturally the knowledge and understanding 

remain a bit closer to a single domain and similarly skill has a distinct type of 

connection with problem solving than the others. In other words knowledge 

is the key to understanding whereas skill is the basis for problem solving. 

Thus, in this study it was expected that by studying the nature of two 

components (knowledge and skill), all the other will be represented to some 

extent. For getting the teachers’ opinion regarding the level of mathematical 

knowledge and skill of the students, the researcher developed a questionnaire 
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asking the teachers to mention the units in the order from higher to lower. 

Since knowledge and skill are the two most dominant aspects of mathematical 

learning these are included in the questionnaire, though these are not the only 

aspects. The responses of the teachers so collected are tabulated below. 

 

Table – 12 

Number of Respondent Teachers on the units in which the mathematical 

knowledge and skill seemed poor 

 I II III IV V 

Set 1 1 3 4 6 

Arithmetic 4 6 3 1 1 

Algebra 2 3 3 4 3 

Geometry 5 3 3 3 1 

Statistics 3 2 3 3 4 

Total 15 15 15 15 15 

Unit 
Order 

 

As per the teachers’ responses it was found that a maximum of 5 teachers 

mentioned Geometry at number one and claimed that the mathematical 

knowledge and skill in Geometry is the poorest one. Three teachers each kept 

the unit at second, third and fourth order and a single teacher kept it at fifth. 

This again proves the fact. Similarly, a maximum of 6 teachers kept 

Arithmetic at second order, four kept it at first and three kept it at third order. 

This again shows that the two aspects of mathematical learning in Arithmetic 

are very poor according to the teachers’ responses. Set is the unit mentioned 

at number five position by 6 teachers and at number four by four teachers. 

Just one teacher each mentioned Set at first and second order. This clearly 

shows that the two are comparatively stronger in Set than all other units. To 

talk about statistics, the number of teachers is distributed in the different 

orders almost evenly. But three teachers keeping it at third and four keeping 

at fifth show that the weight towards the side of stronger mathematical 
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knowledge and skill. Finally, the situation in Algebra was found almost 

similar to that in the statistics. In a nutshell, mathematical knowledge and 

skill in the three units Set, Algebra and Statistics cover a greater range than 

those in the units Arithmetic and Geometry. 

 

4.2.7 Responses related to the units which are responsible to the failure of 

students in mathematics 

This is the core questionnaire related to the responses of the teachers and even 

the strong and worthwhile direction for the present study. This is the 

foundation for the total study regarding the perspectives of the teachers on 

the different units taught in class eight.  Thus the responses to this 

questionnaire are expected to be the conclusive and idea generating one for 

the entire study.   

 

The respondent teachers were asked to mention the units in the order from 

higher to lower role in causing the failure of the students in the district level 

examination of class eight. Among 15 teachers five kept Arithmetic at first 

position and five kept it in second position, four positioned it at third and one 

at fourth whereas none of the teachers kept it at the fifth order. This shows 

that Arithmetic is the most responsible unit for the failure of the students in 

the district level examination of class VIII. The condition is almost similar in 

Geometry but not immediately same. A total of five teachers mentioned 

Geometry at the topmost order, four kept it at number two, three kept it in 

number three, two in number four and only one teacher kept it at number five. 

With this it can be concluded that the role of Geometry in failing the students 

in the district level examination comes at the second position i.e. Geometry is 

the second responsible unit for failure of the students.  
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Table – 13 

Respondent Teachers on the Units Causing Failure of Students in 

Mathematics of District Level Examination of Class VIII 

 I II III IV V 

Set 1 1 1 5 7 

Arithmetic 5 5 4 1 0 

Algebra 2 3 4 3 3 

Geometry 5 4 3 2 1 

Statistics 2 2 3 4 4 

Total 15 15 15 15 15 

Unit 
Order 

 

According to the teachers’ responses, the students’ performance in Algebra 

seemed to be moderate. Among 15 teachers 2, 3, 4, 3 and 3 teachers kept 

Algebra at first, second, third, fourth and fifth order respectively. The two 

units Set and Statistics seemed to contribute the students securing the good 

scores as per the teachers’ responses. If we look at the teachers’ responses to 

the unit responsible for failure of students, one teacher each kept Set at first, 

second and third order whereas five kept it at number four and seven kept it 

at number five. And similar is the case in Statistics; two teachers each kept it 

in first and second position, three kept at third position and four teachers each 

kept it at fourth and fifth order. Thus the role of statistics for failing the 

students in mathematics is not as higher as that in Arithmetic and Geometry. 
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CHAPTER – V  

 
SUMMARY, FINDING, CONCLUSION AND RECOMMENDATIONS 

In this fifth and the final chapter of the present research it is tried to clarify in 

a nutshell, how this entire work was prosecuted, what the verdicts of the 

study are, what are the facts that the study could be able to foreground and 

how the study can be endorsed for the further studies. After expediting 

analysis and interpretation of the collected data, an attempt has been made to 

summarize and enlist the findings, conclusions and some recommendations 

for the further study. This chapter is further divided into subtopics. 

 

5.1 Summary of the Study 

The sole purpose of this study was to identify the units in the class 8 

mathematics contents which have the significant role in making the students 

fail in the district level mathematics examination of class VIII. The existing 

mathematics curriculum of class 8 comprises of five different units as per the 

structure provided in the specification grid, though the units like Algebra, 

Arithmetic and Geometry cover a wider range than the units like Set and 

Statistics. There can be various factors responsible for the students to fail the 

mathematics in different examinations. One of the various reasons for failing 

the students in mathematics may be the inclusion of some unsuitable contents 

in the curriculum. The unit wise difficulty standard, performance level of the 

students and achievement indices are not yet covered by any study of the 

similar type. Thus it was necessary to identify such units from which large 

number of examinees could not solve the questions. With this intention the 

study was modelled to carry out. 

 

This study was intended to find whether all the units prescribed for class 

eight were equally affecting the students’ performance in the so called mini 

SLC examination. If not which are those causing higher failure rate? This was 

the main research question. The researcher included the students of five 
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different schools of Kaski district and fifteen mathematics teachers, who 

involved in examining the answer sheets of district level examination of the 

year 2064, in the sample population. The five sample schools were selected by 

the judgement sampling method and sixteen students from each sample 

school are chosen by using the stratified sampling method.  

 

Prior to the data collection, the researcher consulted the school administration 

and requested to administer the pre district level examination in those schools. 

An achievement test was conducted in those schools. The test paper was 

prepared by the researcher based on the most recent specification grid 

provided for the district level examination. This test was standardized by a 

pilot test conducted in a school of Kaski district. Apart from this, the 

researcher also developed a questionnaire for to get the views of the teachers 

regarding the difficulty of the individual units and the performance of the 

average students. The questionnaire consisted of seven different questions 

each asking to mention the units in hierarchical order. 

 

For the study of distribution of students over the different units, the students 

were classified into three groups as per the scores obtained in the 

achievement test. Those scoring less than 30% were kept in Warning group, 

students scoring in the range 30% to 60% were in Proficient group and those 

scoring more than 60% were in Advanced group. The scores of the students in 

each group were statistically analyzed by using a non-parametric test (Chi-

square test) at 0.01 level of significance. Similarly, the data related to the 

teachers’ views were tabulated and analyzed just by the observation of the 

numerical differences. 

 

5.2 Findings of the study 

After the analysis and interpretation of the collected data some important 

results and conclusions were drawn. The major findings of the present study 

are enlisted below: 
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a) The number of warning students in each unit is not proportionally 

distributed over these units. Thus the failure rate in different units is not 

proportional. 

b) The number of proficient students in each unit is not proportionally 

distributed over all the units. 

c) The number of advanced students in different units is not proportionally 

distributed over the units. 

d) Students’ performance in the units like Arithmetic and Geometry are 

comparatively poorer than the other units. 

e) Algebra is firmly contributing to show up little better result for the 

average students. 

f) Students are doing comparatively better in Set and Statistics than the 

other units. 

g) Arithmetic and Geometry are the two units causing higher failure rate in 

mathematics in the district level examination of class VIII. 

h) The achievement of students in the units like Set, Statistics and Algebra 

is better than achievement in overall mathematics.  

 

5.3 Conclusion of the study 

The different units, prescribed in class eight mathematics curriculums, are not 

all equally contributing for the achievement of the students and are not even 

equally responsible for the failure of the students. Thus from the perspective 

of the students it can be concluded that the curriculum comprised of some 

difficult units by which the students’ mathematical learning and performance 

is hindered and badly affected. 

 

 

5.4 Recommendations  

From the findings of the present research the following immediate 

recommendations are suggested in order to minimize the failure rate in 

mathematics of district level examination of class VIII. 
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 As this study was limited to a few students from a few schools of a small 

geographical setting, there may be some logical shortcomings in the 

generalization of the research result. Thus it is strongly recommended to 

carry similar study by covering a large geographical frame with big 

sample size, most possibly in national level 

 Since Arithmetic and Geometry affect widely in mathematical 

achievement of the students, it is necessary to investigate the factors which 

are responsible for the lower performance level in these units by the 

average students. 

 In course of studying the similar researches, it was noted that the credits 

for data analysis, number and operations , statistical work and algebra is 

comparatively higher in grade eight mathematics than for other units in 

the various curriculum models of USA and in other countries. But the case 

is just opposite in our context. As the students are performing 

comparatively better in algebra and statistics than the other units it is 

necessary to investigate and overview the scope of the units prescribed in 

the curriculum.  
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Appendix – 1 
Lower Secondary Level Final Examination – Specification Grid 2061 Mathematics  

Level of Objective Knowledge Understanding Skill Problem Solving 

Type of Questions Objective / Very 
Short Short Short / Long Long 

Area 

S.N. 

Topics No. of 
Quest. Marks No. of 

Quest. Marks No. of 
Quest. Marks No. of 

Quest. Marks 

Total No. of 
Questions 

Total 
Marks 

Time 
Allocation 
(Minutes) 

Set 1 Set 2 2 1 2 1 2 1 4 5 10 18 
2 Whole Number 
3 Integers (Square & Cubes) 
4 Rationalization 

5 Rational and Irrational 
Numbers 

    1 2 1 2 1 4 3 8 14.4 

6 Ratio and Proportion 
7 Unitary Method 
8 Percentage 

1 1 1 2     1 4 3 7 12.6 

9 Profit and Loss 

Arithmetic 

10 Simple Interest 
1 1         1 4 2 5 9 

11 Measure of Central Tendency     1 2     1 4 2 6 10.8 
Statistics 

12 Graph         1 4     1 4 7.2 

13 Algebraic Expression 
(Multiplication & Division) 

14 Indices 
15 Factorization 
16 H.C.F & L.C.M. 
17 Rational Expression 

1 1 1 2 2 4 3 12 7 19 34.2 

18 Linear Equation and 
Quadratic Equation 

Algebra 

19 Co-ordinate Geometry 
1 1 1 2 2 4 1 4 5 11 19.8 

20 Angles and Parallel Lines 1 1     1 2     2 3 5.4 
21 Triangles & Polygons     1 2 1 2     2 4 7.2 
22 Construction         1 4     1 4 7.2 
23 Congruency and Similarity         2 4     2 4 7.2 
24 Verification         1 4     1 4 7.2 

25 Measurement (Mensuration, 
Perimeter, Area & Volume)     1 2     1 4 2 6 10.8 

26 Transformation         1 4     1 4 7.2 

Geometry 

27 Bearing and Scale Drawing 1 1             1 1 1.8 
Total 8 8 8 16 14 36 10 40 40 100 180 

Class - 8

 



Appendix – 2  

Achievement Test Paper for Pilot Test 
clgjfo{ ul0ft 

(Compulsory Mathematics) 

sIff (Class) M8                k"0ff{Í (Full Marks): 100 

;do (Time): 3 hrs.                 pQL{0ffÍ (Pass Marks): 32 

;d"x s       (Group A)         8×1 = 8 
!=  s_ ;Fu}sf] e]g lrq x]/]/ ;d"x 'A' / ;d"x 'B' sf] ;DaGw n]Vg'xf];\ . (From the Venn diagram 

given below, write the relation of set A and B.) A B 
U

 

 
v_ olb ;d"x X = {a, b, c, d} eP o;sf] s'g} Pp6f pk;d"x n]Vg'xf];\ . (If set X = {a, b, c, d}, 

write a subset of X.) 

@=  s_ 12 ls=u|f= / 18 ls=u|f= sf] cg'kft n]Vg'xf];\ .  (Write the ratio of 12 kg to 18 kg.) 

v_ ;fFjf (P), ;do (T) / ;fwf/0f Aofh (I) eP Aofhb/ (R) lgsfNg] ;"q n]Vg'xf];\ . (If 

principal is P, time is T, simple interest is I, write the formula to find the rate of interest 

R) 

#=  s_ (a-b)3 / (a-b)4 sf] d=;= slt x'G5 <  Find the HCF of (a – b)3 and (a – b)4. 

v_ lbOPsf] /]vfv08 NM df ljGb' M sf] Y v08 kQf nufpg'xf];\ . 
 Find the Y-intercept of the straight line NM from the figure alongside. 

$=  s_ lbOPsf] lrqdf p / q sf] of]ukmn lgsfNg'xf];\ . 

 Find the sum of p and q from the following figure. 

 

 

 

 

 v_ sDkf;n] b]vfPsf] North West (NW) lbzf  

    l:ytLnfO{ sf]0fdf n]Vg'xf];\ . (Find the bearing angle of  

North West (NW)  from the figure given alongside.) 

X’ X

Y’

Y

O

M(0,2)

N 

A B

C D

E

F

G

H

>

>

p 

q 

W E

S 

N 
NW

SE 

NE 

SW 
;d"x v     (Group B)            18×2 = 36 

%= s_ lbOPsf] e]g lrqaf6 P S / P∪ ∩ Q sf dfg kQf nufpg'xf];\ . (From the given Venn 

diagram find P S and P∩ Q.) ∪
1 

P Q 
U

0 
6 

5 
4 

3 
2 

 



v_ olb X={a, e, i , o, u} / Y= {a, b, c, d, e} eP X – Y nfO{ e]g lrqdf b]vfpg'xf];\ . (If X = 

{a, e, i, o, u} and Y = (a, b, c, d, e}, interpret X – Y in a Venn diagram.) 

^= s_ ;/n ug{'xf];\ (Simplify):  123312 +  
v_ 0.05471 nfO{ 3 ;fy{ cÍ;Dd z"GofGt ug{'xf];\ . (Round off 0.05471 to 3 significant digits.)  

u_ 40 ls=u|f= rfdnsf] ? 800 k5{ eg] 1 ls=u|f= rfdnsf] df]n kQf nufpg'xf];\ . (If the cost of 

40 kg of rice is RS 800, find the cost of a kg of rice.) 

&=  s_ tn lbOPsf] cfs8fsf] dWos kQf nufpg'xf];\ .  Find the mean from the following data.   

       6, 5, 25, 30, 18, 12 

*=  s_ ;/n ug{'xf];\ (Simplify): aa
aa
+
+

2

23

 

v_ dfg lgsfNg'xf];\ (Find the value of): (9)0.5 × (4)0.5

u_ vl08s/0f ug{'xf];\ (Factories):   35a2 – ab – 6b2

3_ /]vf lrq 5x – 2y = 20 sf] em'sfj lgsfNg'xf];\ . (Find the slope of the line 5x – 2y = 20.) 

ª_ ;+Vof /]vfdf b]vfpg'xf];\ . (Express the given inequality in number line.)  3x < 4x + 2 

(=  s_ lbOPsf] lrqaf6  x sf] dfg kQf nuffpg'xf];\ . (Find the value of x from the following 

figure.) 

 

 

 

 

Vf_ bfofFsf] lrqdf XY / XZ e'hfsf] gfk kQf nufpg'xf];\ . (Find the length of sides XY and 

XZ from the following figure.) 

A B

C D

E

F

G

H

>

>

x + 150 

x - 50

 

 

 

u_ lgoldt if7\e'hsf] aflx/L sf]0f kQf nufpg'xf];\ . (Find the exterior angle of the regular 

hexagon.) 
3_ olb / PQRΔ TQSΔ ;d?k eP ST sf] gfk kQf nufpg'xf];\ . (If and are 

similar, find the length of ST.) 

PQRΔ TQSΔ

X 

Y 

Z 

5 cm

4a 

3a 

P
Q 

R T

S

6 cm
8 cm

6 cm
?

 

 



ª_  /  s'g cYo cg';f/ cg'?k x'G5g\ < / x sf] dfg kQf nufpg'xf];\ . (By 

which axiom the following triangles 

ABCΔ DEFΔ

ABCΔ  and DEFΔ are congruent and what is the 

value of x?) 
A 

B C 

D 

F E 500500 400
400

7 cm 7 cm 

10 cm 3x + 1

 

 

 

r_ Pp6f j[Qsf] cw{Aof; 21 ;]=ld= eP To;sf] cfwf kl/wL slt x'G5 < (What is the semi 

perimeter of the circle with radius 21 cm?) 

;d"x u     (Group C)            14×4 = 56 

!)=  olb U = {1,2,3,4,5,6,7,8,9,10}, A = {1,3,5,7,9}, B = {2,3,5,7} / C = {5,6,7,8,9}  eP (If U 

= {1,2,3,4,5,6,7,8,9,10}, A = {1,3,5,7,9}, B = {2,3,5,7} and C = {5,6,7,8,9}, find ) 

s_ A∩B∩C kQf nufO{ e]g lrqaf6 b]vfpg'xf];\ . (Find A∩B∩C and illustrate it in Venn 

diagram)  

v_ (AUB)∩C kQf nufpg'xf];\ . (Find (AUB)∩C) 

!!=  ;/n ug{'xf];\ . (Simplify) : 100011112 + 111102 – 1101112. 

!@=  Pp6f ufpFmsf] aflif{s hg;+Vof a[l2b/ 5% 5 . olb cl3Nnf jif{sf] hg;+Vof 15000 lyof] eg] 

cfufdL jif{sf] hg;+Vof slt k'U5 xf]nf < (The population of a village increases every year by 

5%. If the population of the village was 15000 last year, what will be that in the next year?) 

!#=  Pshgf Jofkf/Ln] 4 j6f ;'Gtnf ? 2 sf b/n] lsg]/ 5 j6f ;'Gtnfsf] ?= 3 sf b/n] a]r]5 eg] 

;f] Jofkf/df p;sf] gfkmf k|ltzt slt x'G5< lgsfNg'xf];\ . (A shopkeeper bought oranges at 

the rate of 4 per Rs 2 and sold at the rate of 5 per Rs 3. Find his profit in percentage.) 

!$=  lbOPsf] tflnsfaf6 dWos kQf nufpg'xf];\ . (Find the mean from the data given below.) 

k|fKtfÍ (Marks) 10-20 20-30 30-40 40-50 50-60 

ljBfyL{ ;+Vof (No. of Students) 4 6 8 5 2 

!%=  tn lbOPsf] tflnsfsf] cfFs8fnfO{ j[Q lrqdf k|:t't ug{'xf];\ . (Illustrate the following 

information in a pie chart.) 

ZfLif{s (Headings) 
 

:jf:Yo 
(Helath) 

Vffgf 
(Food) 

Eff8f 
(Rent) 

lzIff 
(Education) 

cGo 
(Miscellaneous)

Vfr{x? (Expenditure) Rs 10000 Rs 8000 Rs 5000 Rs 4000 Rs 6000 

!^= ;/n ug{'xf]; . (Simplify) :  
ac

a

ccb

c

bba

b

a

p
p

p
p

p
p

+++

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
 

!&= d=;= / n=;= lgsfNg'xf];\ . (Find the LCM ana HCF of) :  x3 – 8 and x2 – 5x + 6.  

!*= ;/n ug{'xf];\ . (Simplify) :  241
4

21
1

21
1

aaa −
−

−
+

+
 



!(= Pshgf dflg; ?= !% kg{] Pp6f sfkL / ?= $ kg{] s]xL snd lsGg rfxG5 . olb cfkm";Fu ?= !)) 

dfq 5 eg] p;n] a9Ldf slt j6f snd lsGg ;lsPnf< (A man wants to buy a copy costing Rs 

15 and some pens costing Rs 4 each. If he has Rs 100, what maximum number of pens can he 

buy?) 

@)= lgDg lnlvt cfFs8f cg';f/ ;dfgfGt/ rt'e{'h PQRS /rgf  ug{'xf];\ . (Construct a 

parallelogram PQRS with the given information) : PQ =- 5.5 cm, PR = 6.4 cm and ∠QPR = 

600. 

@!= ;dlåafx' lqe'hsf cfwf/sf sf]0fx? a/fa/ x'G5g\ egL k|of]ufTds k/Lif0fåf/f ;flat ug{'xf];\ . 

(Verify experimentally that the base angles of an isosceles triangle are equal.) 

@@= lbOPsf] lqe'hfsf/ lk|Hd cfoftg lgsfNg'xf];\ . (Find the volume of the following triangular 

prism.) 

10 cm 

15 cm 

8 
cm

 
 

 

 

 

 

@#= zLif{ljGb' A(2, 0), B(6, 0), C(6, 3) / D(2, 3) ePsf] cfot ABCD n]vf lrqdf lvRg'xf];\ . k|To]s 

ljGb'nfO{ pb\ud ljGb'sg] jl/kl/ +900 df kl/qmdf u/fpFbf aGg] k|ltlalDat ljGb'x? qmdzM A’, B’, 

C’ / D’ kQf nufO ;f]xL n]vf lrqdf A’B’C’D’ b]vfpg'xf];\ . (Draw a rectangle A2, 0), B(6, 0), 

C(6, 3) and D(2, 3) on a graph paper. Rotate the rectangle about the origin through +900 to 

find the images A’, B’, C’ and D’. Also, show the rectangle A’B’C’D’ on the same graph.  

 

;dfKt 

 

 

 

 

 

 

 

 



A B C D E F G H I J K L M N O P Q R S T U CR P-Value D-Value Remarks

a 1 1 0 1 1 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 8 42% 0.50 Accepted

b 1 1 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 13 67% 0.67 Accepted

a 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 0 1 0 1 0 13 58% 0.50 Accepted

b 1 1 1 1 0 1 0 0 1 1 1 0 1 0 1 0 1 0 0 0 0 11 50% 0.67 Accepted

a 1 1 1 1 1 0 1 1 0 1 0 0 0 1 0 1 0 1 0 0 1 12 67% 0.33 Accepted

b 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 1 0 0 0 0 0 11 58% 0.83 Accepted

a 1 1 1 1 0 1 0 1 1 0 0 1 1 0 0 0 1 0 0 0 0 10 50% 0.67 Accepted

b 1 1 1 1 1 0 1 1 0 0 1 0 0 0 1 1 0 0 0 0 0 10 50% 0.67 Accepted

1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 1 0 0 0 11 58% 0.83

1 1 1 1 1 1 0 0 1 1 0 1 1 0 1 0 0 0 0 0 0 11 50% 1.00

1 1 1 1 0 1 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 9 50% 0.67

1 1 1 1 1 1 0 1 0 0 0 1 0 0 1 0 0 1 0 0 0 10 58% 0.83

1 1 0 1 1 1 0 1 1 1 1 0 1 0 0 0 1 0 0 0 1 12 58% 0.50

0 1 0 1 0 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 0 10 42% 0.17

1 1 1 1 1 1 0 1 0 0 1 1 1 0 0 0 1 1 0 1 0 13 75% 0.50

1 0 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 1 0 0 11 50% 0.67

1 1 1 1 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 7 42% 0.83

1 1 1 1 0 0 0 1 1 1 1 0 1 0 1 1 0 0 0 0 0 11 42% 0.50

1 1 1 1 1 0 0 1 0 0 0 1 0 1 1 0 1 1 1 0 0 12 67% 0.33

1 1 1 1 0 0 1 0 1 0 1 0 1 0 0 0 0 0 1 1 0 10 50% 0.33

1 1 1 1 0 1 0 1 1 1 0 0 0 0 0 0 1 0 0 0 0 9 50% 0.67

1 1 1 1 0 1 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 9 42% 0.83

1 1 1 1 0 1 1 0 1 0 0 1 0 0 0 1 0 1 0 0 0 10 58% 0.50

1 1 1 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 10 50% 0.67

1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 0 0 0 1 0 0 11 58% 0.83

1 1 1 1 0 1 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 9 50% 0.67

1 1 1 1 1 0 1 1 0 0 1 0 0 1 1 1 0 1 0 0 0 12 58% 0.50

1 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 1 0 0 12 58% 0.50

1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 4 17% 0.33

1 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 4 25% 0.50

1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 0 0 1 0 0 12 67% 0.67

1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 11 58% 0.83

1

Item Analysis Table
Appendix - 3

2

3

4

5

a Accepted

b Accepted

6

a Modified

b Accepted

c Accepted

7 Accepted

8

a Accepted

b Accepted

c Accepted

d Accepted

e Rejected

f Accepted

    Student

Item



A B C D E F G H I J K L M N O P Q R S T U CR P-Value D-Value Remarks
    Student

Item

1 1 1 1 1 0 1 0 1 1 0 1 0 0 0 0 0 0 1 0 0 10 50% 0.67

1 1 1 1 1 1 0 1 0 1 1 0 0 1 1 1 0 1 0 0 0 13 67% 0.67

1 1 1 0 1 0 1 1 1 0 0 0 1 0 1 0 0 1 1 0 0 11 50% 0.33

1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 0 0 0 0 1 0 12 50% 0.67

1 1 1 1 1 0 1 0 1 1 0 1 0 0 0 0 1 0 1 0 0 11 58% 0.50

1 1 1 1 1 1 1 1 0 1 0 0 1 0 0 1 0 1 0 0 0 12 67% 0.67

1 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 9 58% 0.50

1 0 1 0 1 1 0 1 0 1 1 1 0 0 1 0 1 0 0 0 1 11 50% 0.33

1 1 1 1 1 1 1 0 0 1 0 0 1 1 0 1 0 0 0 0 0 11 58% 0.83

0 0 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 7 42% 0.50

1 1 1 1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 9 42% 0.50

1 1 1 1 0 1 1 1 0 0 1 0 1 0 0 1 0 0 0 0 0 10 50% 0.67

1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 9 50% 0.67

1 1 1 0 1 0 1 1 1 1 0 1 0 1 0 0 0 0 1 0 0 11 42% 0.50

1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0 13 75% 0.50

1 0 0 1 0 1 1 1 0 1 1 0 1 0 1 1 0 0 0 0 1 11 42% 0.17

1 1 1 1 0 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 8 42% 0.50

1 1 1 1 1 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 0 9 42% 0.83

1 1 1 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 9 42% 0.50

1 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 5 33% 0.33

0 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 0 0 0 0 0 10 50% 0.67

1 1 1 0 0 0 1 1 0 1 1 0 0 1 0 0 0 0 0 0 0 8 25% 0.50

1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 0 1 0 0 0 0 13 58% 0.83

1 1 0 1 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 9 42% 0.50

1 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 7 50% 0.67

1 1 1 0 1 0 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 8 42% 0.50

1 1 1 1 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 8 42% 0.50

1 1 1 0 1 1 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 10 50% 0.67

1 1 1 0 1 0 1 0 0 0 1 1 0 1 0 0 1 0 0 1 0 10 50% 0.33

1 1 1 1 0 1 1 1 0 0 1 0 0 1 0 1 0 1 0 1 0 12 67% 0.33

1 1 1 0 1 0 1 1 1 1 0 0 0 0 0 0 1 0 0 0 1 10 50% 0.33

1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 0 0 0 0 1 13 50% 0.67

1 0 0 0 0 1 0 0 0 0 1 0 1 0 1 1 0 0 0 0 0 6 25% 0.17

1 1 0 0 1 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 1 8 42% 0.50

0 0 0 1 1 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 6 17% 0.33

1 0 0 1 0 0 0 1 0 0 1 1 0 1 0 0 0 0 0 1 0 7 25% 0.17

9

a Accepted

b Accepted

c Accepted

d Accepted

e Accepted

f Accepted

10 Accepted

11 Modified

12 Modified

13 Accepted

14 Accepted

15 Rejected



A B C D E F G H I J K L M N O P Q R S T U CR P-Value D-Value Remarks
    Student

Item

1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1 0 1 0 0 0 12 67% 0.67

1 1 1 0 1 1 1 1 0 0 1 1 0 0 0 0 1 0 1 0 0 11 58% 0.50

1 1 1 1 0 0 0 1 0 1 0 0 0 1 1 0 0 0 1 0 0 9 42% 0.50

1 1 1 1 1 1 1 0 0 1 0 1 1 0 1 0 0 0 0 0 0 11 50% 1.00

1 1 1 0 0 1 1 0 0 0 0 1 0 1 0 1 1 0 0 0 1 10 58% 0.17

1 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 0 0 0 0 0 11 42% 0.83

1 1 0 1 0 0 1 0 1 1 0 1 0 1 0 0 1 1 0 0 0 10 42% 0.17

1 1 0 0 1 1 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0 9 50% 0.33

1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 0 0 0 0 1 0 12 50% 0.67

1 1 1 1 0 0 1 0 1 0 0 0 1 0 0 0 0 1 0 1 0 9 50% 0.33

1 1 1 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 9 42% 0.83

1 1 0 0 1 1 0 1 1 1 1 1 0 1 0 0 0 0 1 0 0 11 42% 0.50

1 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 1 0 0 0 0 10 50% 0.67

1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 8 50% 1.00

0 1 1 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 8 50% 0.67

0 0 1 1 1 1 1 1 1 1 1 0 1 0 0 1 0 0 0 0 1 12 50% 0.33

1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 0 0 0 0 12 42% 0.83

1 1 1 1 0 0 1 1 0 0 1 1 0 0 0 1 0 0 0 0 0 9 42% 0.50

1 0 1 1 0 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 8 42% 0.50

0 1 1 1 0 1 1 0 0 0 1 0 0 0 0 1 0 1 0 0 0 8 50% 0.33

1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 1 12 50% 0.67

1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 9 58% 0.83

1 0 1 1 1 1 0 0 1 1 1 0 1 0 0 0 1 1 0 0 0 11 58% 0.50

0 1 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 6 42% 0.50

1 1 1 1 0 1 0 1 0 1 1 1 0 1 0 1 0 0 0 0 0 11 50% 0.67

1 1 1 0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 7 42% 0.50

1 0 0 1 1 0 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 9 33% 0.33

1 0 0 1 1 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 6 25% 0.50

1 1 0 0 1 0 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 7 33% 0.33

1 1 0 1 1 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 0 8 50% 0.33

1 1 0 0 1 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 7 25% 0.50

0 1 0 1 1 0 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 7 33% 0.33

91 85 78 77 65 60 58 56 49 46 44 38 35 35 32 27 27 23 18 15 14

16 Accepted

17 Accepted

18 Accepted

19 Accepted

20 Accepted

21 Accepted

22 Modified

23 Modified

P-Value = Difficulty Level
D-Valur = Discrimination Index
CR = Correct Response

Total



Appendix – 4  

Achievement Test Paper for Final Test 
clgjfo{ ul0ft 

(Compulsory Mathematics) 

sIff (Class) M8                k"0ff{Í (Full Marks): 100 

;do (Time): 3 hrs.                 pQL{0ffÍ (Pass Marks): 32 

;d"x s       (Group A)         8×1 = 8 
!=  s_ ;Fu}sf] e]g lrq x]/]/ ;d"x 'A' / ;d"x 'B' sf] ;DaGw n]Vg'xf];\ . (From the Venn diagram 

given below, write the relation of set A and B.) A B 
U

 

 
v_ olb ;d"x X = {a, b, c, d} eP o;sf] s'g} Pp6f pk;d"x n]Vg'xf];\ . (If set X = {a, b, c, d}, 

write a subset of X.) 

@=  s_ 12 ls=u|f= / 18 ls=u|f= sf] cg'kft n]Vg'xf];\ .  (Write the ratio of 12 kg to 18 kg.) 

v_ ;fFjf (P), ;do (T) / ;fwf/0f Aofh (I) eP Aofhb/ (R) lgsfNg] ;"q n]Vg'xf];\ . (If 

principal is P, time is T, simple interest is I, write the formula to find the rate of interest 

R) 

#=  s_ (a-b)3 / (a-b)4 sf] d=;= slt x'G5 <  Find the HCF of (a – b)3 and (a – b)4. 

v_ lbOPsf] /]vfv08 NM df ljGb' M sf] Y v08 kQf nufpg'xf];\ . 
 Find the Y-intercept of the straight line NM from the figure alongside. 

$=  s_ lbOPsf] lrqdf p / q sf] of]ukmn lgsfNg'xf];\ . 

 Find the sum of p and q from the following figure. 

 

 

 

 

 v_ sDkf;n] b]vfPsf] North West (NW) lbzf  

    l:ytLnfO{ sf]0fdf n]Vg'xf];\ . (Find the bearing angle of  

North West (NW)  from the figure given alongside.) 

X’ X

Y’

Y

O

M(0,2)

N 

A B

C D

E

F

G

H

>

>

p 

q 

W E

S 

N 
NW

SE 

NE 

SW 
;d"x v     (Group B)            18×2 = 36 

%= s_ lbOPsf] e]g lrqaf6 P S / P∪ ∩ Q sf dfg kQf nufpg'xf];\ . (From the given Venn 

diagram find P S and P∩ Q.) ∪
1 

P Q 
U

0 
6 

5 
4 

3 
2 

 



v_ olb X={a, e, i , o, u} / Y= {a, b, c, d, e} eP X – Y nfO{ e]g lrqdf b]vfpg'xf];\ . (If X = 

{a, e, i, o, u} and Y = (a, b, c, d, e}, interpret X – Y in a Venn diagram.) 

^= s_ ;/n ug{'xf];\ (Simplify):  822 −  
v_ 0.05471 nfO{ 3 ;fy{ cÍ;Dd z"GofGt ug{'xf];\ . (Round off 0.05471 to 3 significant digits.)  

u_ 40 ls=u|f= rfdnsf] ? 800 k5{ eg] 1 ls=u|f= rfdnsf] df]n kQf nufpg'xf];\ . (If the cost of 

40 kg of rice is RS 800, find the cost of a kg of rice.) 

&=  s_ tn lbOPsf] cfs8fsf] dWos kQf nufpg'xf];\ .  Find the mean from the following data.   

       6, 5, 25, 30, 18, 12 

*=  s_ ;/n ug{'xf];\ (Simplify): aa
aa
+
+

2

23

 

v_ dfg lgsfNg'xf];\ (Find the value of): (9)0.5 × (4)0.5

u_ vl08s/0f ug{'xf];\ (Factories):   35a2 – ab – 6b2

3_ /]vf lrq 5x – 2y = 20 sf] em'sfj lgsfNg'xf];\ . (Find the slope of the line 5x – 2y = 20.) 

ª_ olb x Pp6f 10 eGbf ;fgf] k|fs[lts ;+Vof eP x sf ;Defljt dfgx? kQf nufpg'xf]; .  (If 

x is a natural number less than 10, find the possible values of x.):  3x < 4x - 6 

(=  s_ lbOPsf] lrqaf6  x sf] dfg kQf nuffpg'xf];\ . (Find the value of x from the following 

figure.) 

 

 

 

 

Vf_ bfofFsf] lrqdf XY / XZ e'hfsf] gfk kQf nufpg'xf];\ . (Find the length of sides XY and 

XZ from the following figure.) 

A B

C D

E

F

G

H

>

>

x + 150 

x - 50

 

 

 

u_ lgoldt if7\e'hsf] aflx/L sf]0f kQf nufpg'xf];\ . (Find the exterior angle of the regular 

hexagon.) 
3_ olb / PQRΔ TQSΔ ;d?k eP ST sf] gfk kQf nufpg'xf];\ . (If and are 

similar, find the length of ST.) 

PQRΔ TQSΔ

X 

Y 

Z 

5 cm

4a 

3a 

P
Q 

R T

S

6 cm
8 cm

6 cm
?

 

 



ª_  /  s'g cYo cg';f/ cg'?k x'G5g\ < / x sf] dfg kQf nufpg'xf];\ . (By 

which axiom the following triangles 

ABCΔ DEFΔ

ABCΔ  and DEFΔ are congruent and what is the 

value of x?) 
A 

B C 

D 

F E 500500 400
400

7 cm 7 cm 

10 cm 3x + 1

 

 

 

r_ Pp6f j[Qsf] cw{Aof; 21 ;]=ld= eP To;sf] cfwf kl/wL slt x'G5 < (What is the semi 

perimeter of the circle with radius 21 cm?) 

;d"x u     (Group C)            14×4 = 56 

!)=  olb U = {1,2,3,4,5,6,7,8,9,10}, A = {1,3,5,7,9}, B = {2,3,5,7} / C = {5,6,7,8,9}  eP (If U 

= {1,2,3,4,5,6,7,8,9,10}, A = {1,3,5,7,9}, B = {2,3,5,7} and C = {5,6,7,8,9}, find ) 

s_ A∩B∩C kQf nufO{ e]g lrqaf6 b]vfpg'xf];\ . (Find A∩B∩C and illustrate it in Venn 

diagram)  

v_ (AUB)∩C kQf nufpg'xf];\ . (Find (AUB)∩C) 

!!=  ;/n ug{'xf];\ . (Simplify) : 111112 + 11002 – 110012. 

!@=  Pp6f sfdbf/sf] afl{{if{s cfDbfgL ? 60000 5 . olb p;sf] dfl;s vr{ ? 3500 eP p;n] aflif{s 

slt k|ltzt art u5{ < (The annual income of a worker is Rs60000. If his monthly 

expenditure is Rs 3500, what is his annual savings in percentage?) 

!#=  Pshgf Jofkf/Ln] Pp6f 38L ? 600 df lsg]/ 10% gfkmfdf a]r]5 . pQm 38Lsf] ljqmo d"No 

kQf nufpg'xf];\ . (A shopkeeper bought a watch for Rs 600 and sold at a profit of 10%. Find 

the selling price of the watch.) 

!$=  lbOPsf] tflnsfaf6 dWos kQf nufpg'xf];\ . (Find the mean from the data given below.) 

k|fKtfÍ (Marks) 10-20 20-30 30-40 40-50 50-60 

ljBfyL{ ;+Vof (No. of Students) 4 6 8 5 2 

!%=  tn lbOPsf] tflnsfsf] cfFs8fnfO{ j[Q lrqdf k|:t't ug{'xf];\ . (Illustrate the following 

information in a pie chart.) 

ZfLif{s (Headings) 
 

:jf:Yo 
(Helath) 

Vffgf 
(Food) 

Eff8f 
(Rent) 

lzIff 
(Education) 

cGo 
(Miscellaneous)

Vfr{x? (Expenditure) Rs 10000 Rs 8000 Rs 5000 Rs 4000 Rs 6000 

!^= ;/n ug{'xf]; . (Simplify) :  
ac

a

ccb

c

bba

b

a

p
p

p
p

p
p

+++

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
 

!&= d=;= / n=;= lgsfNg'xf];\ . (Find the LCM ana HCF of) :  x3 – 8 and x2 – 5x + 6.  

!*= ;/n ug{'xf];\ . (Simplify) :  241
4

21
1

21
1

aaa −
−

−
+

+
 



!(= Pshgf dflg; ?= !% kg{] Pp6f sfkL / ?= $ kg{] s]xL snd lsGg rfxG5 . olb cfkm";Fu ?= !)) 

dfq 5 eg] p;n] a9Ldf slt j6f snd lsGg ;lsPnf< (A man wants to buy a copy costing Rs 

15 and some pens costing Rs 4 each. If he has Rs 100, what maximum number of pens can he 

buy?) 

@)= lgDg lnlvt cfFs8f cg';f/ ;dfgfGt/ rt'e{'h PQRS /rgf  ug{'xf];\ . (Construct a 

parallelogram PQRS with the given information) : PQ =- 5.5 cm, PR = 6.4 cm and ∠QPR = 

600. 

@!= ;dlåafx' lqe'hsf cfwf/sf sf]0fx? a/fa/ x'G5g\ egL k|of]ufTds k/Lif0fåf/f ;flat ug{'xf];\ . 

(Verify experimentally that the base angles of an isosceles triangle are equal.) 

@@= lbOPsf] lqe'hfsf/ lk|Hd cfoftg lgsfNg'xf];\ . (Find the volume of the following triangular 

prism.) 

7 cm 
10 cm 

4 cm 

 

 

 

 

 

@#= zLif{ljGb' A(2, 1), B(6, 2), C(6, 5) / D(2, 4) ePsf] rt'e'{h ABCD n]vf lrqdf lvRg'xf];\ . k|To]s 

ljGb'nfO{ X-cIfdf k/fjt{g u/fpFbf aGg] k|ltlalDat ljGb'x? qmdzM A’, B’, C’ / D’ kQf nufO 

;f]xL n]vf lrqdf A’B’C’D’ b]vfpg'xf];\ . (Draw a quadrilateral ABCD with vertices A(2, 1), 

B(6, 2), C(6, 5) and D(2, 4) on a graph paper. Reflect the quadrilateral in the X-axis to find the 

images A’, B’, C’ and D’. Also, show the quadrilateral A’B’C’D’ on the same graph.  

 

;dfKt 

 

 

 

 

 

 

 

 



Appendix – 5 
 
MAJOR FACTORS CAUSING HIGHER FAILURE RATE IN 

DISTRICT LEVEL EXAMINATION OF CLASS VIII 
 

 
Questionnaire for collecting the view of teachers about the various weaknesses 
from the students in the examinations 
 
 
cfb/0fLo lzIfs ldqx?, 

ul0ft lzIffdf :gftsf]Q/ pkflw xfl;n ug{sf nflu ljZjlaBfnoåf/f to ul/Psf] 

kf7\oqmdsf] Pp6f c+zsf ?kdf d}n] sIff–* sf] lhNnf :t/Lo k/LIffdf ljBfyL{x? km]n 

x'g'df a9L e"ldsf /x]sf kf7\oj:t'x?sf] cg';Gwfg — MAJOR UNITS CAUSING 

HIGHER FAILURE RATE IN DISTRICT LEVEL EXAMINATION OF CLASS VIII – 
gfds zf]wkq tof/ ug{ nfusf] 5" . o; sfo{sf] gd"gf ;+sng sf nflu tof/ ul/Psf] 

k|ZgfjnL cWoog u/L ck]lIft pQ/ k|:t't ug{'eO{ ;xof]u ul/lbg' x'g xflb{s cg'/f]w 

ub{5' . o; cWoogsf] a}wtf / ljZj;gLotf tkfO{x?sf] kIfkft /lxt k|ltlqmofdf lge{/ 

ub{5 . tkfO{x?sf] k|ltlqmofnfO{ o; cg';Gwfgsf nflu dfq k|of]u ul/g]5 / 

cfjZostf cg';f/ uf]Ko /flvg]5 . 

tnsf k|Zgx? /fd|/L cWoog u/L k|To]s k|Zgn] ;f]w]sf PsfOx? dWo] k|fyldstfsf 

cfwf/df qmd ldnfP/ n]Vg'xf];\ .  

!= dWod:t/sf laBfyL{x?n] ;dfwfg ug{ k|oTg g} gu/]sf k|Zgx? s'g s'g PsfO;Fu 

;+alGwt 5g\ < -;d"x, c+sul0ft, ljhul0ft, Hofldlt, tYofÍzf:q_ 

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

@= pQL0ff{Í eGbf s]xL sd jf s]xL a9L c+s k|fKt ug{] ljBfyL{x?n] ;dfwfg ug{ k|ofTg 

u/]/ klg ;xL ;dfwfg lgsfNg g;s]sf k|Zgx? s'g s'g PsfO;Fu ;DjlGwt 5g\ < 



I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

#= lzIf0f z}nLsf] sf/0faf6 clwsf+z laBfyL{x?n] Ps} k|sf/sf sdhf]/Lx? u5{g\ eg] 

km/s lsl;dsf uNtLx? Kff7\oj:t'sf] s7LgfO{sf sf/0f x'g;S5g\ . o:tf km/s 

lsl;dsf uNtLx? b]lvPsf k|Zgx? s'g s'g PsfO{;Fu ;DalGwt 5g\ qmd ldnfP/ 

n]Vg'xf];\ .  

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

$= 1fg / jf]w;Fu ;DjlGwt ;/n k|Zgx? ;dfwfg ug{ g;Sg' t/ ;f]xL PsfOaf6 

;f]lwPsf s7Lg ;d:ofx? ;dfwfg x'g'n] ljZj;gLotf sd u/fpF5 . o; sf/0fn] 

ljBfyL{sf] ;LsfO pknAwLdf sd ljZj;gLotf b]lvPsf PsfOx? qmd ldnfP/ 

n]Vg'xf];\ . 

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

%= laBfyL{x?n] ;dfwfg ug{ g;s]sf k|Zgx? kf7\oqmd tyf ljifoj:t';Fu c;DjlGwt 

klg x'g;S5g\ jf laBfyL{sf] sdhf]/ l;sfOsf sf/0fn] olb ljBfyL{sf] sdhf]/ 

l;sfO pknAwLsf sf/0fn] eP s'g s'g PsfOaf6 5g\ qmddf /fVg'xf];\ . 

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 



^= ul0ftLo l;sfOdf cfjZos 1fg / jf]wsf] sdLn] g} ul0ftLo wf/0fsf] ljsf;df 

c;/ kf5{ . cfjZos 1fg tyf jf]wsf] sdL b]lvPsf PsfOx?nfO{ qmd ldnfP/ 

n]Vg'xf];\ . 

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

&= ;du|df sIff–* sf] lhNnf :t/Lo k/LIffdf ul0ftdf ljBfyL{x? km]n x'g'df a9L 

e"ldsf /x]sf  PsfOx?nfO{ k|fyldstf qmddf n]Vg'xf];\ .  

I) ___________________ 

II) ___________________ 

III) ___________________ 

IV) ___________________ 

V) ___________________ 

 

Ufl0ft lzIf0fsf qmddf cfkm"n] ;+ufn]sf cg'ejsf cfwf/df cGo s'g} ;DalGwt wf/0ff 

eP pNn]v ug{'xf];\ . 

 

 

 

 

 

 

ldltM ________________________    

kl/Ifssf] gfdM     x:tfIf/M    

ljBfnosf] gfd tyf 7]ufgfM  



Sets Arithmetic Algebra Geometry Statistics Total 
FM - 10 FM - 20 FM - 30 FM - 30 FM - 10 FM - 100

1 4 4 12 9 4 33
2 3 1 9 2 2 17
3 4 5 9 5 2 25
4 10 18 29 25 10 92
5 5 10 21 13 8 57
6 8 5 16 6 10 45
7 2 4 9 4 2 21
8 5 1 13 3 0 22
9 7 10 22 8 5 52

10 10 15 19 18 10 72
11 4 2 15 10 1 32
12 1 1 8 7 4 21
13 9 17 15 12 8 61
14 4 3 12 6 2 27
15 4 5 3 4 2 18
16 8 14 18 9 8 57
17 7 4 16 12 8 47
18 2 6 10 4 1 23
19 10 20 25 25 10 90
20 6 1 9 8 5 29
21 4 4 9 5 1 23
22 7 17 15 13 8 60
23 2 5 11 5 2 25
24 5 3 7 8 2 25
25 3 10 12 8 7 40
26 7 4 8 5 6 30
27 1 4 15 10 2 32
28 6 11 16 16 8 57
29 9 16 28 27 8 88
30 6 13 27 10 5 61
31 4 2 4 6 2 18
32 5 4 16 9 6 40
33 3 7 6 7 2 25
34 8 12 16 11 6 53
35 6 5 12 7 2 32
36 5 11 15 10 5 46
37 5 4 12 8 4 33
38 8 3 14 6 5 36
39 5 7 12 13 3 40
40 9 17 23 17 8 74
41 10 8 16 8 6 48
42 4 1 7 7 1 20
43 6 15 25 20 4 70
44 8 14 17 16 8 63

Appendix - 6

Student Code

Unit Wise Scores of Students In Achievement Test



Sets Arithmetic Algebra Geometry Statistics Total 
FM - 10 FM - 20 FM - 30 FM - 30 FM - 10 FM - 100Student Code

45 7 6 18 21 7 59
46 5 11 12 12 2 42
47 5 13 18 14 9 59
48 4 3 16 7 2 32
49 7 9 18 15 7 56
50 8 11 21 20 10 70
51 10 18 30 28 10 96
52 2 0 7 3 2 14
53 3 4 9 8 0 24
54 5 3 14 4 8 34
55 4 5 14 12 5 40
56 8 6 15 15 8 52
57 1 5 4 3 2 15
58 5 11 17 10 8 51
59 5 10 12 13 7 47
60 4 6 12 2 1 25
61 9 15 22 16 8 70
62 5 4 21 7 6 43
63 4 11 14 12 3 44
64 5 8 17 14 7 51
65 4 4 8 4 3 23
66 4 9 13 5 2 33
67 6 10 14 17 6 53
68 5 4 12 8 4 33
69 1 5 7 1 3 17
70 4 5 11 5 1 26
71 3 9 13 7 3 35
72 4 11 15 8 8 46
73 5 5 11 3 5 29
74 2 3 7 5 4 21
75 6 5 6 2 4 23
76 1 7 14 8 3 33
77 7 9 15 10 8 49
78 5 10 15 8 7 45
79 4 7 13 6 4 34
80 5 5 12 7 3 32



T - 1 T - 2 T - 3 T - 4 T - 5 T - 6 T - 7 T - 8 T - 9 T - 10 T - 11 T - 12 T - 13 T - 14 T - 15

Ari Geo Ari Ari Ari Geo Geo Sta Ari Ari Alg Ari Geo Sta Ari
Geo Sta Alg Geo Sta Set Ari Geo Alg Geo Sta Geo Ari Ari Geo
Set Ari Geo Alg Geo Ari Alg Alg Geo Sta Geo Set Alg Alg Set
Sta Alg Set Set Set Sta Set Ari Sta Set Ari Sta Set Geo Sta
Alg Set Sta Sta Alg Alg Sta Set Set Alg Set Alg Sta Set Alg
Alg Geo Geo Ari Alg Geo Ari Sta Set Geo Alg Sta Ari Geo Alg
Sta Ari Set Alg Ari Alg Geo Ari Alg Ari Ari Set Geo Set Geo
Geo Set Ari Geo Set Ari Alg Geo Ari Alg Geo Ari Alg Sta Ari
Set Sta Alg Set Geo Sta Sta Set Geo Set Sta Geo Sta Alg Set
Ari Alg Sta Sta Sta Set Set Alg Sta Sta Set Alg Set Ari Sta
Geo Set Ari Alg Geo Alg Ari Geo Geo Alg Sta Ari Geo Sta Geo
Alg Ari Geo Geo Alg Sta Alg Ari Ari Ari Set Geo Alg Alg Ari
Sta Geo Alg Ari Set Geo Geo Sta Set Geo Ari Alg Ari Ari Alg
Ari Sta Set Set Sta Ari Set Set Sta Set Geo Set Sta Geo Set
Set Alg Sta Sta Ari Set Sta Alg Alg Sta Alg Sta Set Set Sta
Ari Geo Alg Geo Alg Geo Alg Set Sta Set Alg Alg Ari Sta Set
Sta Ari Ari Alg Ari Ari Set Geo Set Alg Sta Geo Set Alg Sta
Geo Sta Geo Ari Set Set Sta Sta Alg Geo Set Ari Sta Ari Geo
Alg Set Set Set Geo Sta Ari Alg Geo Sta Ari Set Geo Set Alg
Set Alg Sta Sta Sta Alg Geo Ari Ari Ari Geo Sta Alg Geo Ari
Geo Ari Ari Alg Geo Ari Sta Geo Ari Geo Alg Sta Geo Ari Geo
Alg Alg Geo Sta Alg Alg Geo Ari Alg Ari Ari Geo Set Sta Alg
Ari Sta Alg Set Ari Geo Ari Alg Geo Sta Geo Ari Alg Set Set
Set Geo Sta Geo Set Set Set Sta Set Set Sta Alg Sta Alg Ari
Sta Set Set Ari Sta Sta Alg Set Sta Alg Set Set Ari Geo Sta
Alg Ari Geo Sta Ari Geo Geo Sta Set Geo Ari Ari Geo Alg Sta
Sta Set Ari Ari Geo Ari Alg Ari Alg Ari Alg Sta Ari Geo Geo
Geo Sta Alg Geo Sta Set Ari Alg Ari Set Geo Set Alg Sta Ari
Ari Geo Set Alg Set Alg Sta Geo Geo Sta Set Alg Sta Set Alg
Set Alg Sta Set Alg Sta Set Set Sta Alg Sta Geo Set Ari Set
Geo Ari Ari Alg Sta Ari Geo Geo Geo Sta Alg Ari Geo Ari Set
Alg Geo Sta Geo Ari Geo Alg Ari Ari Set Ari Alg Ari Geo Sta
Ari Sta Alg Ari Geo Set Ari Sta Alg Ari Geo Geo Alg Sta Alg
Set Alg Geo Sta Set Sta Set Alg Set Geo Sta Sta Set Alg Ari
Sta Set Set Set Alg Alg Sta Set Sta Alg Set Set Sta Set Geo

Ari = Arithmetic
Alg = Algebra
Geo = Geometry
Sta = Statistics

Appendix - 7

Teachers' Responses on the Questionnaire

Q - 5

Q - 6

Q - 7

Q - 1

Q - 2

Q - 3

Q - 4

  Teacher
Question



Appendix – 8 

Statistical Formulas used for the Analysis of Data 

1. a) Difficulty Level (P) = %100×
+
+

LU

LU

NN
RR

 

b) Discrimination Index (D) = ( )LU

LU

NN
RR
+

−

2
1  

Where, 

RU = Correct Responses in Upper 27% of Students 

RL = Correct Responses in Lower 27% of Students 

NU = Total No. of Students in Upper 27% of Students 

NL = Total No. of Students in Upper 27% Students 

2. Reliability Co-efficient (r) = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
− 2

22

12
t

eo

sd
sdsd

 

Where, 

Sdo = Standard Deviation of the scores awarded for odd items 

Sde = Standard Deviation of the scores awarded for even items 

Sdt = Standard Deviation of the total scores 

3. Mean ( X ) = 
N

X∑  

4. Standard Deviation (sd) = 
( )

N
XX∑ −

2

 

5. Variance (S2) =  
( )

N
XX∑ −

2

 

6. Chi-Square ( ) = 2χ
( )∑

=

−5

1

2

i i

ii

E
EO  

Where, 

Oi = No. of students obtaining the scores in a certain group from          

different units 

Ei = No. of students obtaining the scores in a certain group from the 

total contents 




