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Abstract

Most of the students and even teachers regard mathematics as a difficult and
unfavorable subject in school education. However, different studies have shown that it
could be made easier if we find the difficultiesin learning mathematics. So, this study
isintended to identify the difficulties in learning geometry and to identify the causes

of difficultiesin learning geometry at secondary level.

Thisis acase study conducted at grade ten students of Shree Nepal National
Higher Secondary School Dumarwana. It is qualitative research design. The
respondents for the study consisted of head teacher, mathematics teacher, and six
students of the case schooal. | took van Hiele Geometric Test for grade ten students. |
took interview with head teacher, mathematics teacher and six weak students three
were boys and three were girls from different gender. | observed the mathematics
classfor ten days and | analyzed the obtained data with the help of conceptua
understanding. Also the data are analyzed on the basis of |earning environment,
classroom practice, teaching methods and materials, students- teacher interaction and

student’s pre-knowledge.

From the data analysisit is found that students feel difficultiesin visualization
and analysis of geometrical figures. They have difficulties in definition, axioms,
postul ate, statements and theorem of geometry. The causes of becoming difficultiesin
geometry is due to lack of classroom practice, lack of appropriate teaching method
and materials, lack of pre-knowledge about basic geometric concept, lack of teacher
student interaction, lack of motivation in classroom, learning environment is not
appropriate, poverty of students, irregularity can’t give sufficient time in

mathematics.
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Chapter |
INTRODUCTION
Background of the Study

The word geometry is derived from the Greek words, geo metria which means
measuring of earth. On the other hand, in the east this subject was called
‘Rekhaganit’. Geometry is one of the most useful and important branch of
mathematics. Regarding geometry, Kelly and Ladd (1986) writes “Geometry is one of
the most useful and important branch of mathematics. It includes an enormous range
of ideas and can be viewed in many different ways. It has been interlocked with other
subjects and different views of human activity. The basic ideas of a mathematical

system originated in geometry some twenty two or twenty three hundred years ago.”

About the development of Geometry N. Butler and F.L. Weren (1941)
mentioned “primitive people obtained their first knowledge of geometry from natural
objects and later on from arts as well as needs that arose to understand and came of
further the legacy of art, architecture, surveying, measurement etc. provided the
stimulator the development of sciences and similarly come in to existence and provide

a firm foundation for the science of geometry.”

Geometry concept had developed from the beginning of the human
civilization. It is evident that the Egyptians must have the knowledge of many
geometric principles. Application of these principles had found in the building of
pyramids and the great sphinx (400-3000BC). The irrigation systems devised by the
early Egyptians indicate that they had an adequate knowledge of geometry applied in
the tiles walls and decorations of their temples. School mathematics curriculum of

Nepal has given emphasis on geometry learning from the beginning of schooling. The



curriculum have aimed to devel op students understanding of intended geometric
concepts at primary, lower secondary and secondary level. Similarly geometry is one
of the content standards of school mathematics, which aims at devel oping special
reasoning, problem solving skills and communicating. Moreover, about the
importance of thinking skillsin geometry. A vision for school geometry (2005)
writes, “Reasoning is fundamental to mathematical activity.” Active learner’s
guestions, examine conjecture and experiment. Mathematics programs should provide
opportunities for learners to develop and employ their reasoning skills. Learners need
varied experiences to constructs a problems setting and to evaluate the arguments of
others (A vision for school geometry, 2005). Thus geometry is regarded as core
content area of school mathematics program. It is the most important and integral part
of school mathematics curriculum showing the importance of geometry, Vance
(2973), writesit isaway of modeling our physical environment and because thereisa

great abundance of models suitable for all levels.

Learning can be used to refer the process of acquiring knowledge and skills. It
isaprocess by which the individual gains various habits, knowledge, skills and
attitudes that are necessary to meet the demands of life. The ultimate aim of all
learning is to change behavior may be formed. According to skinner, “learning is a
process of progressive behavior adaptations.” It is called modification of behavior. All
changes in knowledge, skill, habits, interests, attitudes and tastes are the product of
learning. That is, consist of all changesin thinking, feeling and doing in course of life

(Jay, 2011).

Generally students may fed difficultiesin learning mathematics related to
understanding the new concept and relations. The teacher's readiness, enthusiasm and

interest in teaching are also important in effective mathematics teaching and



developing the positive attitude in the student towards mathematics learning. There
are supplementary factors to increase the efficiency of mathematics learning in
secondary schools. They are grouped as mathematics library, mathematics |aboratory

teaching aids specialized equipment's guidance as part of mathematics teaching etc

Problems relating to geometry learning might have affected the achievement
in teaching of mathematics. Thisisthe great challenge to the mathematics teacher
some problems of learning geometry in students might directly be related to the
teacher's academic background, classroom practices, school management leadership
and others. Such situation might affect the efficiency and potentiality of student’s

performance (Basnet, 2001).

There are various researches about teachers and students problems. Many
government and non-government official researches indicated the investment of huge
amount of time and money to find the problems of teachers and students. But
satisfactory results were not found. Hence no successful solution can found to address

the students so many problems that are occurring frequently.

It isusualy seen that those students and teachers who are the users of
mathematics curriculum are facing the problems to deal in the implementation of
mathematics curriculum. They have the problems related to teaching learning
activities, physical facilities, classroom management and unavailability of
instructional materials, lack of knowledge of how to useit, pre knowledge, economic

factors and evaluation system.

About the modern mathematics classroom Bhatia and Bhatia (1987), said that
the teacher's tool have long consisted of chalk blackboard, pencil and text book.

However, today is to use demonstration models of various shape and size, drawing



instruments, graph stencils, measuring instruments, many pictures pamphlets, books
and mathematical magazines, films, slides, manipulative are being used in teaching
mathematics in the modern classroom. But in our content class teaching is totally
based on textbooks. Since the text books have been written in formal Nepali language.
It ismore difficult for those students who have from other language speaking
background than Nepali. Even teacher’s have also problem in teaching learning
activities. Teachers and textbooks as an ultimate means of teaching that do not
provide the opportunity of relating their learning with local context because of
financial problem. Nepal ese schools could not provide money to spend in
mathematical equipments. Some schools do not have enough classrooms and
classroom is not well lighted, ventilated. A large number of students are packed in a
small classroom. Thus the crowded classroom is one of the mgjor problems of
implementing interactive teaching and learning situation. Physical facility such as
teaching materials lab, computer and collection of low cost and cost free materials
that are essential for teaching and learning activities has not organized properly by
concerned agencies. Mathematics teachers are not trained they have poor concept
about course content. So that performance of students in mathematicsis still poor,
they afraid and lost their interest about mathematics. We can see the result for

example, result of SEE 2075 most of the students failed in mathematics.
Statement of the Problem

Mathematicsis taken as a difficult subject by most of teachers and studentsin
secondary level as shown by the result of SLC examination hold every year athough
most of the students scored A+ in SLC, in aggregate (SLC result 2075). But in
mathematics their performance were not satisfied. Most of students did not attempt

geometric question so that they failed in mathematics. The large number of students



were better performed in other subjects than mathematics. Most of students solve the
problems related to arithmetic and algebra but about geometry they felt difficult. So
that most of the students and teacher believed that mathematicsis a difficult subject.
They afraid of it and they lost their interest about mathematics. What is the fact? What
isthe actual problem? All these questions inspired me to select this topic as research

topic. The study is mainly concerned with the following research questions.

1. What are the difficultiesin learning geometry?

2. What are the causes of difficultiesin learning geometry?
Objectives of the Study
The objective of the study were as follows.
1. Tofind thedifficulties faced by the studentsin learning geometry.
2. Tofind the causes of difficultiesin learning geometry.

3. To suggest appropriate strategies for the betterment of geometry learning.
Significance of the Study

Mathematicsis an essential part of school curriculum of Nepal. It has been
thought as compulsory subject of school education program. Also mathematicsis
included as optional subject at secondary level education. Although mathematics has
an important place in the curriculum of school education. In modern age mathematics
isamost important subject. But in our content mathematics teaching is not satisfied,
most of students are week in mathematics so that they lost their interest about
mathematics they have wrong impression about mathematics they felt mathematicsis
so hard subject. The result of SEE examination shows that most of the failures were

in mathematics.



In this research the learning problems being faced by the mathematics students
and teachers were the main focuses of the study. Therefore, this study will provide
some logical and valuable information about the current problem of mathematics with

the following significance.

1. The study will help the mathematics teacher to understand the gap of the

student and apply in the teaching learning activities.

2. Thisstudy certainly improves the mathematics problem by means and ways

that one being faces by students.

3. Thisstudy can help for the successful implementation of the mathematics

curriculum.
4. This study can help to create sound environment to student and teacher.

5. Thisstudy set up the implementation of mathematics curriculum in the present

context and may be ground for the further researchersin thisissue.

6. The most significance aspect of this study was to be sure whether the

mathematics students faced only academic problems or other problems also.
Delimitation of the Study
The delimitations of this research study are as follows.

1. Thisstudy waslimited at Shree Nepal National Higher Secondary School

Dumarwana, Bara

2. Thisstudy is concerned with only those students who faced the problemsin

learning geometry.

3. Thestudy islimited to those students who were studying at grade X.



Operational Definitions of Key Terms

Every study constitutes of the key words depending upon the problem, topic,
methods and variables. The researcher uses the following terms and the operationa

terms which were defined as foll ows.

Community School: Community school means schools, which receive regular
logistic and financial support from the government.

Students: Students means the person who involve in learning secondary level school
mathematics.

Problem: Problems are that thing which is difficult to deal with or to understand
during learning mathematics.

Supervisor : The authorizes person for District Education Officer evaluating
supervision on the school activities and giving counseling to teacher aswell as head
teacher is termed as supervisor.

Learning Problems: Learning problems are the obstacles of the students which
mostly influenced by unfavorable environment, understanding level, assimilation and
pre-knowledge of students.

School Environment: School environment means the environment of the
mathematics classroom.

Trained Teacher: Trained teacher means those teachers who have got any type of
training related to academic field at least six month and the remaining are categorized
as untrained teacher for the purpose of this study.

Difficulties: In this study difficulty is defined as the things or situation that causes
problem faced by students of secondary level learning geometry such as students feel
due to communication, interaction pattern, behavior, participation, in procedure, and

learning opportunity at home.



Chapter 11
REVIEW OF THE RELATED LITERATURE

The review of the literature may be a comprehensive inclusion of everything
known as a given research topic and its related topics and a short summary of the
literature most pertinent to the specific topic under study (Best and Kahn, 2014).
Similarly according to Kumar (2011), “A literature review provides researcher
insights and basic ideas to carry out research successfully. While review the related
literature researcher went through various written documents. Review of literatureis
an essentia part of all studies. It isaway to discover what other researchers, in the
similar area, have uncovered. A critical review of the literature helps the researcher to
develop the understanding and insight in to the present study. The review of related
literature is an important source of further study of research task.” The review of the

related literature is presented under the tow headings.
Empirical Literatures

Usiskin (1982) studied of “van Hiele’s level and achievement in secondary
school geometry.” He developed a multiple choice test to measure a student’s van
Hiele’s level of reasoning. It was intended to find out if these tests could at all predict
student’s achievement in geometry. The population for this study consists of all
students in the United States enrolled in one-year geometry course. The sample
studied consists of 2699 students enrolled in one-year geometry course in 13 schools.
Schools were selected on the basis of meeting certain socio economic criteria. This
study recommended boys score significantly higher than girls, level 5 does not
testable. It was concluded that van Hiele’s level is very good predictor for multiple

choice test of geometry content. Distribution of student among different level was: in



level 0 achild recognizes arectangle by itsform, shape. In level 1, students analyze
the component parts of figure. In level 2, students can establish interrel ationship of

properties within figure.

Lamichhane (2001) conducted a study entitled “A study of problem faced by
the secondary level mathematics teachers in teaching mathematics” . The objective
were to identify the problems faced by the secondary level mathematics teachersin
teaching mathematics and to compare those problems in the rural urban areas. The
design of the study was survey. The researcher selected 10 schools from Gorkha
district. He took 5 schools from urban and 5 schools from rural area. Class
observation form and interview schedule were regarded as the tools of study. He
concluded that teaching mathematics in secondary level is affected by so many factors
such as lack of instruction materials, teacher training, lack of supervising, lack of
physical facilities, lack of motivation, lack of good administration and negligence of

students of learning mathematics etc. are the problems of teachers.

Bhattarai (2005) conducted a study entitled “A study on problems faced by the
mathematics students in existing curriculum.” The objective of the study was to
identify the problem faced by students in existing curriculum of mathematics. The
design of the study was survey. He concluded that learning mathematics in secondary
level was affected by so many factors such as lack of teacher’s involvement in
curriculum planning, deferential and instructional facilities and aids, students with
week background in the subject matter, student’s defective promotion policy, lack of
opportunity given to upgrade their knowledge and huge number of personal problems

of the students and teachers.

Genj (2006) conducted a study entitled “Determining High School Geometry

Student’s Geometric Understanding Using van Hiele Levels” the objective of this
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study was to find the difference between standard-based curriculum and non-
standards based curriculum. For this study the researcher used participants, interview
and task method. Using van Hiele levels, this study examine 20 ninth-grade student’s
level of geometric understanding at the beginning of their high school geometry
course. Ten of the students had been taught mathematics using a standards-based
curriculum, the Connected M athematics Project (CMP), during grades 6, 7 and 8, the
remaining 10 students had been taught from atraditional curriculum in grades 6, 7
and 8. Students with a Connected Mathematics Project background tended to show
higher levels of geometric understanding than the students with a more traditional

curriculum background.

Paudyal (2007) conducted a study entitled “Problem faced by lower secondary
mathematics teacher in teaching geometry” with the aimsto identify the problems
faced by lower secondary level mathematics teacher in teaching geometry. He
concluded that the geometry teaching learning is not effective because of curriculum,
textbook, physical facilities, teaching learning activities, materials, methods and
students eval uation techniques. Moreover, both trained and untrained teachers are
similar problems like crowded numbers of students, lake of math’s lab poor
evaluation process. Negative attitude towards geometry is aso psychological

problems.

Atebe (2008) conducted a study entitled “Students van Hiele's Level of
Geometric Thought Concept in Plane Geometry.” This study had three goals, out of
which the main objective was to explore and determine the van Hiele levels of
geometric thinking of selected grade 10, 11, 12 learnersin Nigeriaand South Africa.
Using both purposive and stratified sampling, 144 learners from 10, 11 and 12 in

Nigeriaand South Africa school and 6 mathematics teachers from Nigeria and South
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Africawere selected. The whole process of analyzing the classroom videos involved a
consultative panel of 4 observers and 3 critical readers, using the checklist of van
Hiele phase descriptors to guide the analysis process. Concerning learner’s levels of
geometric conceptualization, the results from this study revealed that the most of the
learners were not yet ready for the formal deductive study of school geometry, as only
2% and 3% of them were respectively at van Hiele levels 3 and 4, while 47%, 22%

and 24% were at levels 0, 1 and 2, respectively.

KC (2009) conducted a study entitled, “A study of problems faced by students
in compulsory mathematics at secondary level.” The nature of this study was
guantitative as well as qualitative. This study followed survey design. He selected six
schools from urban area of Lamjung district randomly in which three were private and
three were government schools. From each school, one mathematics teacher and three
mathematics students of grade 10 were selected as a sample for the study. For the data
collection, a set of class observation form and interview schedule were used. The
obtained data was analyzed and interpreted with the help of mean weight age. He
concluded that learning mathematic at secondary level is affected by so many factors
such as lack of encouragement for study, congested and uncomfortable classroom for
students, unavailability of teaching learning materials, lack of trained teachers, lack of
physical facilities and improper arrangement and lack of good administration are the

problems of studentsin learning mathematics at secondary level.

Chaudhary (2014) conducted a study entitled “Difficulties faced by learning
geometry at lower secondary level.” This study based on descriptive survey design.
The objective of this study wasto find the difficulty faced by student in learning
geometry at lower secondary level. This research was qualitative in nature. The

findings of the study shows that there was discontinuity in language, lack of proper
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understanding about geometry contents and figures, lack of interpersonal relation, no
proper interaction between teachers and students, low attends in class, lack of

understanding languages in mathematics learning.

Acharya (2016) conducted a study entitled “effectiveness of inductive method
in teaching geometry at secondary level” using experimental method. The main
objective of this study was to compare the achievement of the students in teaching
geometry taught by inductive method with achievement of the student taught by
deductive method. He selected the school purposively there were 36 studentsin grade
ix of Samundra Higher Secondary School Nuwakot. Achievement test, observation
and interview were the major data collection tools. From this research researcher
found that the mean achievement score of the students taught by inductive method
was higher than the students taught by using deductive method. This study revealed
that the inductive method could be more effective than the deductive method in

teaching geometry at the secondary school level.

Rizo (2016) conducted a study entitled “The effect of using van Hiele’s
instructional model in the teaching of congruent trianglesin grade 10 in Gauteng High
Schools” the aim of the research work was to inquire the possible effect of teaching
geometrical congruency using van Hiele’s instructional model. Grade 10 learners are
population for this study and three randomly selected high schools in Gauteng formed
the research field while intact groups of grade 10 learners in these schools formed the
study participants (136 learners) for the study .Using mixed method for this research.
Data collection tool were classroom test, (pre and post test) and video record and note
pads. It was recommended that van Hiele learning and instructional model be adopted

and applied in the teaching other areas of mathematics.



13

Theoretical Review

Since van Hiele model of thinking is taken as the theoretical basis of the study.
The model has been reviewed in the respect of the study. The van Hiele theory was
developed in 1959 by two Dutch mathematics teachers: Piere van Hiele and hiswife
Dinavan Hiele, Geldo based on their experience in classroom teaching of geometry in
the Netherlands. The van Hiele theory is that children’s understanding of geometric
concepts can be characterized as being at a certain level within arange of hierarchical
levels (Mayberry 1983). The van Hiele concerned about the difficulties their students
were having with geometry so they conducted research aimed at understanding
children’s level of geometric thinking to determine the kinds of instruction that can

best help children.

The van Hiele model of geometric thinking consists of the following levels

(van Hiele 1959).

Level 0: Recognition or Visualization
Level 1: Anaysisor Descriptive Level
Level 2: Informal Deduction or Order Level
Level 3: Formal Deduction or Logical Skill

Level 4: Rigor or Applied Skills
Level (0): Recognition or Visualization

Itisinitial level. Learners at thislevel recognize a geometric shape by its
appearance aone (J.k alex, 2012). Learners can identify name, compare geometric

shapes such as triangles, square and rectangles in their visible from (Fusy et. al.1988).
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Level (1): Analysisor Descriptive L evel

Students at this level recognize/analyze figures by their properties or
components, which are seen as independent of one another. Learners analyze the
attributes and discover properties and rules through observation (Malloy, 2002).
Learners can recognize and name properties of geometric figures but they do not yet
understand the difference between these properties and between difference figures

(van Hiele, 1986).
Leve (2): Informal Deduction or Order Level

Learners at thislevel discover and formulate generalization about previously
learned properties and rules and develop informal arguments to justify those
generdizations (Maloy, 2002). Children not only think about properties but also able
to notice relationship within and between figure. At thislevel children are able to
formulate meaningful definitions and also children able to make and follows informal
deductive arguments. (eg. All squares are rectangle but not all rectangles are squares

(van Hiele, 1959)
Level (3): Formal Deduction or Logical Skills

Learners at this level prove theorems deductive and understand the structure
of the geometric system (Malloy, 2002). At thislevel children think about
rel ationships between properties of shapes and aso understand relationships between
axioms definition theorems corollaries and postul ates. They understand why it is

needed (van Hiele, 1959).
Leve (4): Rigor

Learners at this level can establish theoremsin different systems and to

anayze deductive system (Fusy et. al. 1988, Malloy, 2002). They can aso think in
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terms of abstracts mathematical systems. Collage mathematics majors and

mathematics students are at thislevel (van Hiele, 1959).

The best known part of the van Hiele model are the five levels which the van
Hiele's postulated to describe how children learn to reason in geometry. Students can’t
excepted to prove geometric theorems until they have built up an extensive
understanding of the system of relationship between geometric ideas. These systems
cannot learned by rote, but must be developed through familiarity by experiencing
numerous examples and counter examples, the various properties of geometric
figures, the relationship between the properties, and how this properties are ordered.
Thefive level postulated by the van Hiel€e's describe how students advance through

this understanding.
Conceptual Framework

The conceptual framework is the basis of aresearch problem. It stems from
the theoretical framework and usually focuses on the section which becomes the basis
of study. Whereas the theoretical framework consists of the theories or issuesin
which study is embedded, the conceptual framework describes the aspects selected
from the theoretical framework to become the basis of enquiry. Hence the conceptual
framework grows out of the theoretical framework and relates to the specific research

problem.
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Conceptual Framework of Study

Difficulties

N

Conceptual difficulties

Procedural difficulties

Learning Environment

Teacher students
Interaction

Cause of difficultiesin
learning geometry

Classroom practice

Pre-knowledge of
students

Source: Conceptual Framework (Sah, 2016)

Procedural Difficulties

Teaching methods
and material

In this study procedura difficultiesis defined as difficulty in problem solving

process, difficulty to transfers procedures to different problems and context etc.

Conceptual Difficulties

In this study conceptual difficulties means difficulties about understanding of

geometrical knowledge.



17

Classroom Practice

Classroom practice is the most important aspects of learning. The success of
learning and educational plan and programs depends on the classroom practices.
Classroom practices refer to everything that goes in the classroom. It includes the
relationship, Interaction and communication between teacher and students and among

the students.
Teaching Methodsand Material

The selection and use of teaching methods and instructional materials plays
crucia role for the effective classroom practices. There are various types of teaching
methods that can be used in classroom practice. The selection of appropriate teaching
method for a particular topic can be considered as the measure aspect of effective

classroom practices.
Student's Pre-knowledge

The skill and knowledge of mathematics is the regular ongoing process. In this
process, the previous knowledge and skills are the source improving current
mathematics. In this sense, mathematics is to be taught by applying the formal skill
and knowledge. The concept (knowledge and standing) that are, help to learn the new
topic is pre-knowledge. Students should have the well concept of basic properties of

geometry triangle, parallelogram, square, rectangle etc. as pre-knowledge.
Teacher Students|nteraction

Between the teacher, students and learning environment in classroom, teacher
isthe main person for curriculum implementation. Students perceive most behaviors
of teacher and impressed to teachers so the role of teacher in classroom is most

important. The activity of teacher in classroom is most important. The activities of
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teacher in classroom are to guide students, create and facilitate the learning
environment, encourage, motivate, monitoring student's progress and use appropriate
teaching materials, methods, to achieve the objectives of curriculum. The roles of
students are to do the activities promoted by school curriculum and task by giving

teacher as performer in classroom.
L earning Environment

Learning environment is the totality of the education atmosphere in the school.
It is the surrounding element attached to students for gaining quality education.
Learning environment of school is seemed to the main component of well achieving
in education. The learning environment of school is to create good image towards
teachers, students attaching to school. The location of school, physical facilities
available in school, SLC result, involvement of studentsin extracurricular activities
relation among the teacher, students, demography, of mathematics teacher and head

teacher of school, surrounding environment for students.
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METHOD AND PROCEDURES

An extremely important feature of research is the use of appropriate methods.
The selection of an appropriate research design is crucia in enabling you to arrive at
valid findings, comparisons and conclusions (Kumar, 2011). When selecting a

research design it isimportant to ensure that it is valid, workable and manageable.
Design of the Study

According to the Selltiz (1962) aresearch design is arrangement of conditions
for collection and analysis of datain a manner that aims to combine relevance to the
research purpose with economy. So, aresearch design is a plane of aresearcher helps
her to carry out aresearch successfully. | adopted case study research design for fulfill
my objectives of study. This study has concerned on causes of difficultiesin learning

geometry.
Site Selection

There are many government secondary schools in Bara district. For the
purpose to complete the research, the research site had Shree Nepal National Higher

Secondary School Dumarwana, Bara.
Selection of Case Respondent

The respondents of this research was teacher and students of Shree Nepal
National Higher Secondary School Dumarwana, grade ten students. | selected the
sample with the help of van Hiele Geometry Test (VHGT). There were 42 studentsin
class ten but only 35 students appeared in classroom. Therefore, | took van Hiele

Geometry Test on 35 students. Among them 6 week students were selected, 3girls and
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3 boys from the different gender, Head teacher, mathematics teacher and six students

were selected as case respondents in this research.
Sources of Data

There are two types of sources oneis primary source other is secondary source
of data. To get reliable information | used primary data for this purpose. | visited the
field and used observation form, interview guidelines and van Hiele Geometry Test

(VHGT) as primary sources.
Toolsfor the Study

In this study the following tools were used:
Van Hiele Geometry Test (VHGT)

To fulfill the objective of thisresearch, | conducted the van Hiele Geometry
Test to find out the area of difficulty in geometry. Thistest consist 20 multiple choice
items, 5 itemsin each level that characterize the first four van Hiele levels. Because
the students of grade ten are not expected to reach level five. | adapted the test used

by Oli (2011).
Classroom Observation Form

“Observation may be defined as a systematic viewing coupled with confederation of
seen phenomenon” (Yong1998, p.161). | observed 10 classes with observation
guideline (Appendix-D). During the ten days classroom observation, | observed
teacher and students activities, student’s responses, reaction and participation of the
students in teaching learning. In this period the considerations made not to disturb the
natural setting inside the classroom. The main purpose of the classroom observation

has to find out the problems of geometry teaching and learning in the context of



21

mathematics. | requested to teacher for observing their class. | used the dairy and

observational notes as record.

Interview Schedule

Interview istwo directiona interactions between interviewer and interviewee.
Interview with stakeholders are one- to-one conversation about a specific topic or
issues. | took interview with head teacher, mathematics teacher, and 6 students which
were selected. The interview guidelines were used for interview. The main aim of this
interview was to explore the problems faced by students in learning geometry as well

asto explore the problem faced by teachers in teaching geometry.

Validity and Reliability of Tools

The validity and reliability are the necessary qualities of research instruments,
the subject expert, specialist and supervisor were use to check the reliability and
validity of the data collection tools. The word triangulation is used widely in the
discussion of qualitative research. So the researcher used triangulation method for

cross validation of the information obtained from respondent.

Data Collection Procedure

At first | visited the case school and take permission from the head teacher. In
this research van Hiele Geometry Test (VHGT), observation form and interview
guidelines were used as data collection tools. After taking permission | took test on
the basis of VHGT and then six week students were selected from different gender
and cast. The researcher observed the classroom using observation form for ten days
in grade ten. The researcher, watched, listened, interacts and noted the essential data
from the information about learning environment and activities in real situation.

Researcher has interviewed with head teacher, mathematics teacher and six students
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with the help of interview schedule guideline. Researcher listen very carefully the

replied of respondents and noted properly.
Data Analysis Procedure

Dataanalysisis the systematic process of presenting and showing its effect.
The analysis of dataisimportant thing while we are preparing research report. In this
study primary data were presented and analyzed. The collected data from primary
source by interview, van Hiele Geometry Test and observation were analyzed and

interpreted on the basisof the framework.

All information were collected from primary sources and match with
information from reviewed documents. The data were collected by interview and
observation with head teacher, mathematics teacher and students. The collected data
were analyzed by cross match approach. The researcher also used triangulation
method for analysis the data because to take the common data obtain from interview,

observation and van Hiele Geometry Test.



Chapter 1V

ANALYSISAND INTERPRITATION OF DATA

Thiswas a case study related to the causes of difficultiesin learning geometry
at secondary level. To fulfill the objectives of this study the researcher selected Shree
Nepal National Higher Secondary School Dumarwana, Bara. In this study researcher
used van Hiele Geometry Test to find out the difficulties of studentsin learning
geometry. According to the set of objective of the study, researcher marked the
response of the students very carefully and noted their outcomes systematically. On
the basis of observation, interview and information noted on class observation, the

researcher analyzed and interpreted the obtained data.

Difficultiesin Learning Geometry

In this study researcher took van Hiele Geometry Test to find out the
difficulties of studentsin learning geometry. There were 20 multiple choice items
developed, five were each first four level because the students of grade ten are not

expected to reach levd five.

The tablein Appendix- F is about the performance of studentsin VHGT, this
shows that how students tried to answer each item in each level of the VHGT. This
table shows that most of the students performed better in starting level, but their
performance getting low in other levels. It meansto say that students have level wise
difficultiesin VHGT. In this chapter | have presented the difficulties of studentsin

VHGT. For this| analyzed level wise questions of the test (From Appendix —E).
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Visualization Leve

Thisisthefirst level of VHGT in thislevel there were 5 questions of
geometry. Table one shows that the performance of studentsin visualization level, in
thislevel students have performed better in first three question but their performance

did not well in 4 and 5.

Table 1: van Hiele Geometry Test Level: 0

Level ltems 1 (%) 2 (%) 3 (%) 4(%) 5(%)
Choice

0 A 1 [285|8 |2286|2 |5.714|1 |2.857|1 |2.857
B 0O |0 2 |5.714/15 |42.86|25 |71.43|19 |54.285
C 14 |40 |19 |54.28|8 |22.86/7 |20 |11 |(31.428
D 20 |57.2|1 |2857|7 |20 |2 |5.714|1 |2.857
E 0O |0 5 14283 |857 |0 |0 3 |857

In thislevel question no. 1 isabout triangle from (Appendix —E). Thistable
shows that the answer sheet of visualization level (From Appendix-F), in Q.N. one
20(57.2%) students selected option D, which is correct but 15(42.8%) students
selected wrong options. It shows that out of 35 students 15 students have difficulties
about identification of triangle. Q.N.2 is about rectangle (Appendix-E), the correct
option of thisitem is C, in this question 19(54.28%) students performed well but
16(45.72%) students selected the wrong option it shows that out of 35 students 19
students have ideas about rectangle but 16 students have no idea about rectangle, it
means to say that students have difficulties about rectangle. Q.N.3 is about square
(Appendix-E), in this question 15(42.86%) students selected option B which is correct
but 20(57.14%) students selected wrong option. It shows that out of 35 students, 15

students have knowledge about square but 20 students have problem about square.
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Q.N.4 is about Quadrilateral (Appendix-E), in this question 7(20%) students
performed well but 28(80%) students performance did not do well. It shows that most
of students have difficulties about quadrilateral. Similarly Q.N.5 is about
parallelogram, the correct option of thisitem is E. Only 3(8.57%) students selected
correct choice E and 32(91.43%) students selected wrong choice. It shows that out of
35 students only 3 students knew about parallelogram but 32 students did not knew
about parallelogram, it means most of students have difficulties about parallelogram.
From the above analysis we concluded that most of students have problem in
identification of geometrical figure and students have difficulties on visualization

level.
AnalysisLevel

Thisisthe second level of VHGT, in thislevel students performed well on

item 8 and 9 but performed poorly initems 6, 7 and 10.

Table 2: van Hiele Geometry Test Level: 1

L evel ltems | 6 (%) 7(%) | 8(%) | 9(%) 10 (%)
Choice

1 A 25 |7143)5 14.2824 168,579 |25.71]1 2.86
B 3 857 |12 (34282 |5.71 |2 |571 9 25.71
C 1 2.86 |11 |31.43|3 |857 |19 |54.28\22 |62.86
D 5 14.28(2 571 |5 (14283 857 |2 571
E 1 2.86 |5 14281 (286 2 |5.71 |1 2.86

Thistable is shows that the answer sheet of analysislevel (Appendix —F). In
thislevel Q.N.6 is about the condition of square (Appendix-E) in thisitem 3(8.57%)

students selected correct option B and 32(91.43%) students did not performed well in
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thisitem. It shows that out of 35 students only 3 students knew about the condition of
square but 32 students have problem about condition of square. In Q.N.7, thisitem is
about condition of rectangle with diagonal (Appendix-E), in thisitem 5(14.28%)
students selected correct choice E and 30(85.72%) students selected wrong choice. It
shows that out of 35 students only 5 students have knowledge about condition of
square with diagonal but 30 students did not knew about square with diagonal. Q.N.8
is about rhombus (Appendix-E) the correct option of thisitem is A. 24(68.57%)
students selected the best option and 11(31.43%) students selected wrong option. It
shows that out of 35 students, 24 students have knowledge about rhombus but 11
students have no idea about rhombus. Q.N.9 is about isosceles triangle, the correct
option of thisitemis C. Out of 35 students 19(54.28%) students selected correctly but
16(45.72) students selected wrong. It shows that 19 students have knowledge of
isosceles triangle and 16 students did not know about isosceles triangle. Q.N.10is
about circle (Appendix-E) in thisitem the correct choice is D. The performance of
students in thisitem was very poor. 2(5.71%) students selected correct choice and
33(94.29%) students selected wrong choice. It shows that out of 35 students only 2
students have knowledge about circle but most of the students have difficulties about
circle. From the above analysis we can say that students have difficultiesin analysis

of geometrical figure.
Informal Deduction Level

In informal deduction the student discover and formulates generalizations
about previously learned properties and rules and develops informal arguments to

show these generalization to be true.
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The performance of the participantsin level 3rd was very poor. Level 3rdis
about students knowing the properties of given figures and using these to place

figures with common propertiesin one class. Thisitem is presented with the table 3.

Table 3: van Hiele Geometry Test Level: 2

Level Items 11 (%) 12 (%) 13 (%) 14 (%) 15 (%)
Choice

2 A 2571128 |7 20 318570 0
B 2571 |6 |1714| 4 |1143|19|5428| 1 | 286
C 7| 20 | 411143128 |2 | 571 7| 20
D 5(1143 |21, 60 | O 0 6 | 1714 4 | 1143
E 195428 | 3 | 857 |23|6571| 6 |17.14| 23| 65.71

This table shows that the answer sheet of informal deduction level (From
Appendix —F) in this level students performed very poor. To find out the difficulties
of thislevel we can see the analysis of questions of thislevel. Q.N. 11 is about
relationship of triangle and rectangle (Appendix-E) in thisitem 7(20%) students
selected correct choice C. And 28(80%) students selected wrong option. It shows that
out of 35 students only 20% students have knowledge about the rel ationship of
triangle and rectangle but 80% students have no knowledge about relationship of
triangle and rectangle. Q.N.12 is about statements of triangle (Appendix-E), the
correct choice of thisitemis B. in thisitem 6(17.14%) students selected correct option
but 29(82.86%) students selected wrong option. It shows that only 6 students have
knowledge about statements of triangle but 29 students have problem about
statements of triangle. Q.N.13 is about different shape of rectangle (Appendix-E), the
correct choice of thisitemis A, in thisitem 7(20%) students did well and 28(80%)

students did not do well. Out of 35 students only 20% students identify the trianglein
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different shape but 80% students did not identify. Q.N.14 is about properties of square
and rectangle (Appendix-E) in thisitem the correct optionis A. from the table
3(8.57%) students selected correct option A and 32(91.43%) students selected wrong
option. It shows that out of 35 students only 3 students have knowledge about
properties of square and rectangle but 32 students have difficulties about properties of
square and rectangle. Similarly we can see Q.N.15 thisitem is about properties of
rectangle and parallelograms. In this item the correct option is B. only 1(2.86%)
students selected correctly and 34(97.14%) students selected wrong. It shows that
most of students have no knowledge about properties of rectangle and parallel ogram.
From the above analysis we can say that students have difficulties in informal

deduction level

For mal Deduction L eve

In this stage the students prove the theorems deductively and understand the

structure of the geometric system.

The research participants performed poorly in this level. The figure below

presents a sample of the itemsfor level 4th.

Table4: van Hiele Geometry Test Level: 3

Level ltems 16 (%) 17 (%) 18 (%) 19 (%) 20 (%)
Choice

3 A 2 571 |0 |0 1 286 |5 (1428 (1 (2.86
B 26 |7428 1 (286 |1 (286 |24 |68.57 |4 |11.43
C 4 1143 |5 |14.28 |21 |60 1 286 |25 |71.43
D 2 571 |4 1143 |8 |2286 |5 (1428 |1 |2.86
E 1 286 |25 |7143 |4 |1143 O |0 4 (1143
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This table shows that the answer sheet of formal deduction level (From
Appendix-F) in thislevel students performed very poor. Thislevel is hard than other
levels. To find out the difficulties of thislevel we can see the analysis of the
guestions. Q.N. 16 is about cyclic quadrilateral (Appendix-E) the correct choice of
thisitemisA. in thisitem 2(5.71%) students selected correctly and 33(94.29%)
students selected wrong option. It shows that only 2 students have idea about cyclic
quadrilateral and 33 students have no idea about cyclic quadrilateral. Q.N.17 is about
the identification of square and rectangle on the basis of given properties (Appendix-
E) the correct choice of thisitem is C. in this question 3(14.28%) students selected
correct and 32(85.72%) students selected wrong option. Out of 35 students only 3
students selected correctly but 32 students have difficulties about the given condition.
Q.N.18 is about the statements of rectangle with diagonal. The correct option of the
itemisD. in thisitem 8(22.86%) students performed well and other remaining
27(77.14%) students did not do well. It shows that only 8 students knew about the
statements of rectangle with diagonal but 27 students have difficulties about it. Q.N.
19 is about defined and undefined term (Appendix-E), the correct answer of thisitem
isD. in this question 5(14.28%) students selected correct option and 30(85.72%)
students selected wrong option. It shows that out of 35 students 30 students have
difficulties about defined term and undefined term. Similarly Q.N.20 is about the case
of paralel lines and perpendicular lines (Appendix-E) in this question the correct
optionisA. In this question 1(2.86%) students selected correct option and
34(97.14%) students selected wrong option. It shows that out of 35 students only one
student know about parallel line and perpendicular line but 34 students have problem

about this. From the above anaysis we can say that students have difficultiesin
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formal deduction level. From the analysis of four levels we concluded that students

have level wise difficultiesin geometry learning.
Causes of Difficulties

The collected data analyzed under the following main headings which relates

to the conceptual framework and objective of the study.

1. Classroom Practice

2. Teaching Method and Materials
3. Pre-knowledge of the Students
4. Teacher-Students Interaction

5. Learning Environment of Home and School.

Researcher described about the given above headings according to collect data
which are collected by head teacher, mathematics teacher and students using

interview and class observation form.
Classroom Practice

The area of difficulty in geometry is not limited by the skill of student but
other factors also help to promote the difficultiesin learning. If supportive
environment can be replaced then everybody can improve their learning. So, different

factors are associated to make difficultiesin learning geometry.

Classroom practice is the most important aspect of learning. The success of
learning and educational plan and programs depends on the classroom practice.
Classroom is the place of knowledge delivery. Classroom practice includes the
relationship, interaction and communication between teacher and students and among

the students.
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Episode 1

“First day | went to school with ready to observe the class. | reached in school
at time of praying. All the students standing in ground for pray. Boys and girls were
standing separately. All the teachers were involved to arranging the lines of students.
One teacher conducted assembly as code language and students performing them.
After finishing the assembly one boy and one girl went to the stage. They start to sing
National Song and all the students follow that. At thistime all the teachers were also
standing in front of student’s line to face. After finishing the pray all the students went
to own classroom by swinging hard through line. Me and all the teachers went to
office room. Peon rang the bell. In second period me and mathematics teacher
entered in classroom with daily uses materials as marker, duster and textbook. All
students stood up and said good morning sir then teacher replied by saying good
morning and sit down everybody. | noticed that all students were not present in
classroom few students wer e absent to conform it | checked from daily record.
Teacher told the students we are going to learn the proof of geometric theorem.
Teacher wrote the statement on the white board and sketch rough figure by marker.
‘The perpendicular drawn from the center of a circle to its chord bisects the chord’.
Teacher firstly defined the procedure to prove the theorem then he proved the
theorem step by step. At that time he looked only in front of white board not looked at
the side of students. Teacher told the students to copy the proof theorem. Without
copying students starting to side talk. Teacher said that all of you remember this
theorem. Thistheoremisimportant. Any type of class work did not giving by teacher.
At last teacher suggested to the students practice makes man perfect. The peon rang

the bell then teacher left the class.”
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The above class observation indicates that there is lack of classroom practice.
Students and teacher were not aware about class room practice. Even teacher suggest
students that practice makes man perfect but in real class did not applied. Between
teacher and Students have not eye contact so, they have one way communication.
Most of students were absent in class room. Teacher and students were not interested
about geometric class so that, classroom were not active, there were lack of

motivation in geometry class.

When interview guidelines used for interview, | found the following

responses.

“There are lots of students in class. They are poor in mathematics so it is not
possible to conduct individual instruction, learning in their own pace and discuss.
Sudents are not attending the class regularly and they are not able to give more time

to practice.” (Teacher)

The above quoted view of teacher shows that there are more week students
and they are not regular going in the mathematics class. So, it is very difficult to teach

individually in their own pace and give more time every students.

“Our family background is poor so we had helped our parents. Thisis main
causes of irregularity in school. We do not careless for study but we could not able to

perform better due to struggle, labor and serious on earning in classtime.” (Student)

The above quoted views of students mentioned that they wereirregular in
school because of their poverty. In school time, they were engage in other work for
earning money for family support. They were not able to perform better due to

struggle.
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“Teacher can’t provide sufficient time to provide classroom practice because

there are more students.” (Students)

“We can’t ask more question because there are more students in classroom.”

(Student)

The above quoted view of students show that they get less time to classroom
practice and every student can’t ask question due to more students. Students need

extratime for their own learning.

“Teacher can’t give more time on particular topic because of large class size.
S0, students are not getting more time to practice and they are felling difficultiesin
geometry. Teachers use traditional methods. So, students may feel difficulties.” (Head

Teacher)

The above quoted view of Head Teacher shows that teacher use traditional
method like lecture method and he cannot use question answer method, problem
solving method, discuss method and can’t give more time on particular topic because

of large class size. So, it is difficult for students.

Hence, it is concluded that students have learning difficulties in geometrical
definition, axioms, postulates and theorem. The main causes of becoming difficulties
in learning geometry due to lake of time, classroom practice and student’s economical
conditions, irregular class, classroom size and crowded classroom. Teachers use
traditional method like lecture and he cannot use question answer method, problem

solving method, discussion method and can’t give sufficient time in classroom.

Teaching Method and Material

The selection and use of teaching methods and instructional materias plays a

crucia role for the effective classroom teaching. There are various types of teaching



34

methods that can be used in classroom teaching. The selection of appropriate teaching
method for a particular topic can be considered as the major aspect of effective

classroom teaching.

Teaching method isaway of communication from which students can be able
to gain knowledge about the subject matter and material s that provide the mental
picture of abstract things and helps students make strong concept about this subject
matter for along time. Because mostly teacher used lecture method, problem and lack

of used question answer method, discussion method and induction method.

In classroom lightly teacher used teaching materials like geo-board, graph

paper, low cost no cost materials. Generally, only use marker, duster and text book.

Episode: 2

Another day | went to school with ready to observe the class. | reached in
school at time, teacher entered in classroom with daily uses materials such as marker,
duster and text book. Teacher told the students we are going to prove new theorem
today. Teacher wrote the statements on the white board. © The arc of a circle
subtended equal angles at centre arcs are equal’, teacher sketch rough figure by
marker. Teacher firstly defined the procedure to prove the theorem then he proved the
theorem step by step. At that time he looked only in front of white board not looked at
the side of students. Teacher did not used any teaching materials, he used only lecture
method in class room. Teacher told the students to copy the proof theorem. Teacher
did not cross question with students. Students were practicing but they were unable to
solve completely. Even most of students have not geometry box. Sudents are not

interested about learning.
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The above classroom observation indicatesthat thereislack of participatory
approach between the students and teachers in the classroom. Teacher proof theorem
of geometry on white board, he does not cross question with students. Teacher used
lecture method, did not used any type of teaching materials. Thereislack of using
teaching materialsin classroom teaching. Students less involvement in class room
activities. Teacher only look white board. He does not seen students activities and use

only traditional method.

When used questionnaire for interview, | found following data about teaching

methods and materials:

“I haven’t taken any formal training about teaching methods and materials.
But | always use child centered method and used materials rather than daily user and

made students concept clear of any proof theorems of geometry.”” (Teacher)

The above quoted views made a contradiction with the researcher’s class
observation. Teacher mostly used lecture method in the classroom. But he said |

always use child centered method and teaching materials rather than daily use.

“We did not know that our teacher used any materials expect daily uses
materials to teach proving theorem of geometry. He could not able to support and

teach with interaction between us.” (Student)

The above quoted views of students indicate that there islake of teaching
materials to teach any topic of mathematics as well as proving theorems of geometry.

Teacher cannot interact with students in classroom.

“All known truth the economic status depend vital roleto fulfill all thingsin

everywhere same as we have crisis of economic. Now we are going to fulfill crisis by
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searching found. In future, we hope provide sufficient teaching materials.” (Head

Teacher)

The above view of Head teacher shows that there is alake of economic
resource. In near future the school administration is going to manage required

teaching materias for mathematics.
“I have not taken any special formal training in mathematics.” (Teacher)

The above quoted view of teacher shows that he hasn’t taken any formal
training of mathematics. So, he feels difficult for selection of appropriate teaching

methods and materials.

Hence, it is concluded that the cause of becoming difficultiesin teaching
learning geometry was teacher applied generally traditional teaching methods like
lecture method, problem solving method and less used to question answer method,
discussion method, induction method etc. because, teacher hasn’t taken any formal
training about teaching methods and materials. Teacher was not using teaching
materials geo-board, graph paper and other effective teaching materials rather than
daily used material marker, duster and text book. Because economics crisis of school
to add materia for teaching mathematics and there is not avail able separate
mathematics lab. Even most of students did not bring geometric box. So, learners less

participation at class and feel difficulties.
Student’s Pre-knowledge

The skill and knowledge of mathematics is the regular ongoing process. In this
process, the previous knowledge and skills are the source improving current
mathematics. In this sense, mathematicsis to be taught by applying the formal skill

and knowledge. The concept knowledge and understanding that are helpful to learn
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the new topic is pre-knowledge. Student should have the well concept of basic
properties of geometry (triangles, parallelograms, square and rectangle etc), as pre-

knowledge for geometry.

Episode: 3

“Teacher entered in the classroom with daily uses materials such as marker,
duster and text book. Teacher told the students that we are going to prove the new
theorem today. Teacher wrote the statements in white board. Equal chords of acircle
subtend equal angle at the centre. For this proof teacher asked questionsto the
students as what is circle? Define chord ? But only few numbers of students could
reply questions and remaining students could not able to define and show the
respective answer. Teachers gave the answer of mentioned questions then told the
students look the properties of circle, basic concept of geometry which had been
already taught previous class. Teacher asked the students about definition of circle,
axioms and postulates for theorem proof. But few students only replied the question
correctly. Most of the students cannot answered the question correctly. After then
teacher cleared about question and proved the theorem. At last teacher suggested to

the students make perfect concept. The peon rang the bell the teacher |eft the class.

The above classroom observation shows that most students have not good
knowledge about basic concept of geometry, definitions, triangles, axioms, postulates,
properties of triangles. The main causes of difficulties in geometry were lack of pre-

knowledge about related proving theorem.

“In proving theorems of geometry, there is necessary to know the concept,

definition, statements of geometry as well as theorem proving method and axioms but



38

students could not able to gain good concept at thistime, so it is much difficult to

teach proving theorems of geometry.” (Teacher)

The above quoted view mentioned that teacher face difficulties to teach

geometry due to lack of pre-knowledge of students.

“We have not full knowledge about geometry theorems. So, we feel difficulties

while proving theorems of geometry.” (Student)

The above quoted view of students shows that they don’t have full knowledge

about geometry theorems. Even they have problem about basic concept of geometry.

“We have forgotten geometric definition, statements, axioms, postulates and

geometry theorems.” (Student)

The above quoted view shows that students have forgotten axioms, postul ates

and geometry theorem statements.

Hence, the concept of geometry is very important in mathematics. Itis
concluded that learning difficulties in geometry is due to lack of pre-knowledge of
students. They don’t have clear concept about geometry (triangle, square,
parallelogram, rectangle, circle etc), axioms, postulates, theorems statements. Most of
the students have lack of basic concept about geometric definition, theorems,
statement, postulate, axioms. So, teacher fed difficulties to teach and students are al'so

unable to understand.

Teacher Student Interaction

Between the teacher, students and learning environment in classroom, teacher
isthe main agent for curriculum implementation. Students perceive most behavior of
teacher and impressed to teachers, so the role of teacher in classroom is most

important. The activities of teacher in classroom are to guide of student, create and
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facilitate the learning environment, encourage, motivate, monitoring student’s
progress and use appropriate teaching materials, methods, examples to achieve the
objectives of curriculum. The roles of students are to do the activities promoted by

school curriculum and task by giving teachers as performer in classroom.

“There are good relationship between teachers, students and our school
family. Our teachers are helpful students can ask questions in class time and out of

school time also.” (Head Teacher)

The above quoted view of head teacher shows that there is good relationship
between teachers and students. Teachers are helpful students can ask questions out of

school time also.

“Our mathematics teacher is helpful. If we ask question in out of class he can
give answer and solve question also give more suggestion in subject matter.”

(Student)

The above quoted view of students shows that mathematics teacher solve

guestion and also give more suggestion in subject matter out of classtime also.

“Our students are laborious. But they can’t give sufficient time in
mathematics. If they can ask question in out of classtime | will solve the questions

and give more suggestion about subject matter.” (Teacher)

The above quoted views of teacher shows that he is helpful. Students can’t
give sufficient time in mathematics. Students ask question any time. Teacher will

solve questions and give more suggestion about subject matter.

Henceit is concluded that there is good relationship between teachers,
students and school family. Teachers are helpful students can ask questions out of

school time also. Teacher gives more suggestions in subject matter. But students can’t
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give sufficient time in other than mathematic. So that students feel geometry difficult.
It means the main cause of difficulties in geometry is student’s economical condition,

they have not sufficient time for practicing.

L earning Environment

The terms home environment indicates educationa atmosphere in the school
and home. Home is known as the first school of children. Family isfoundation of life
and education. Achievements of geometry are affected by background of their home
environments. Educated parents can provide such an environment that suits best for
academic success of their children. The academic performance of students heavily
depends upon the parental involvement in their academic activities to attain higher

quality of success.

My parents go to work out in the field and that time | have contributed my
family by working in the field sometimes as carrying goods. So | don’t get opportunity

to study at home.” (Student)

“My father helps me in solving in simple mathematics problem but hard

problem can’t.” (Student)

The above quoted view shows that students were busy in housework and not
time for study. They had poor economic condition. Most of the parents are

uneducated so they were not enabling to help their children’s problems.

“Majority of the students are poor family so they are reeling throughout the
academic year. They work earn money but hampers on their study. Parents are

illiterate and they were not aware of children’s study.” (Teacher)
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“We have the students from different ethnic group and main stream groups.
Most of the students are from the middle class and lower class few from upper class

aswell. Thereis co-operative environment in school and class also.” (Head teacher)

The above quoted view indicates that parent’s poorness and illiteracy hampers
their children’s education. Most of students were from poor family back ground so
that they spend most of time in earning money, household wok. And in other hand
they can’t give sufficient time in study, they were absent in class room because of
poorness. Poor family students get low opportunity for study and illiterate parents
weren’t aware for children’s study. From the above discussion shows that poor

learning environment is one cause of difficultiesin learning geometry.



Chapter V
SUMMARY, FINDINGS, CONCLUSIONSAND RECOMMENDATION
Summary

The design of the study was case study in nature. The main purpose of the
study was to find out the difficulties and causes of difficultiesin learning geometry. In
order to achieve the objectives, | constructed VHGT, observation form and interview
guideline astools. VHGT contains 20 multiple choice item of first four level because
fifth level is hard for grade ten students. The test was administered in Shree Nepal
National Higher Secondary School Dumarwanain class ten. Total 42 studentsin class
ten but only 35 students appeared in test remaining students were absent in that class.
There were six students selected from different gender with the help of VHGT. |
interviewed with head teacher, mathematics teacher and six students. On the basis of
the data obtained from the tools are analyzed and interpreted in chapter 1V. On the
basis of those analysis and interpretation the following findings and conclusion have

been drawn.
Findings of the Study

On the basis of analysis and interpretation of the collected data, at the mgjor
findings of the study are presented according to the following difficulties while

learning geometry.

Students have difficulties about visualization of geometrical figure
Students have difficulties about analysis of geometrical figure.

Students have difficulties about properties of geometrical concept.

Students have difficulties on geometrical axioms, definitions and postul ates.

Students have not sufficient time for practice in classroom.
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In the classroom practice, students were not found to be participated actively.
Students have low motivation in classroom.

There were lack of teaching materials and teacher can’t use teaching materials
in mathematics class. Teacher applied traditional methods, |ess participation of
the learners at classroom and have not formal training to teacher.

School has not sufficient mathematics materials, labs for teaching geometry.
The reasons of becoming problems are economic crisis of administration to
provide new materials for geometry.

Most of students belong to lower class family, middle class family, they are
from poor background so that they can’t afford.

Few students only bring geometry box most of students were not because of
economical condition.

There is untrained mathematics teacher due to which there are difficultiesin
the selection of teaching method for geometry.

Students have lack of pre-knowledge about geometry, even they have not good
knowledge about basic concept of geometry.

Students have no basic idea about geometric definition, axioms, postulates,
statement and theorems, they have logical problem.

There is good relationship between teachers, students and school family. Even
teachers are helpful, students can ask questions out of school time also.
Teachers give more suggestion in subject matter. But students can’t give

sufficient time in other than mathematics.

The physical facilities of the school were sufficient for classroom desk,

benches and white board.



Classroom was properly arranged with clean and peaceful environment.
There was not regularity of the students in mathematics class room.
In the classroom practice, students were not found to participate actively.

Most of students were from poor family so they were busy in earning money

and household work.
Conclusion

The concept of geometry is very important in mathematics. Most students
haven’t good knowledge about basic concept of geometry. Most of the students have
lack of clear concept of geometric definitions, theorems, statements, postulates,

axioms. So teacher feels difficult to teach and students are unable to understand.

It is concluded that students have learning difficultiesin logica problems,
proving geometrical theorems and understanding geometrical concept. The causes of
becoming difficulties in learning geometry due to lack of time and interest, and
students are poor, irregular. Teachers use traditional method and can’t give sufficient

timein classroom.

Thereis good relationship between teachers, students and school family.
Teachers are helpful, students can ask questions out of school time also. Teacher
gives more suggestion in subject matter. But most of the students are from poor
family background so that they were spend many time to earn money, absent in class,
busy in house hold work, their surrounding environment not supportive for study so

that students can’t give sufficient time in study.

In teaching geometry teacher applied generally traditional (teacher centered)
methods like lecture. Teacher hasn’t used student centered method. Teacher does not

use any type of teaching materials because teacher hasn’t taken any formal training
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about teaching methods and materials. Because of economic crisis of school to add
materials for teaching mathematics and there is not available separate mathematics

lab. So, learner |ess participation at geometry class and feel difficulties.
Recommendation

This study recommends for further research as follows.

Similar study should be carried out with various schools of different parts of
Nepal.

Thiskind of studies should aso be conducted at all levels of schoolsand in
other areas of mathematics.

The similar study should be done in other district of Nepal.
Implication

Observing the above findings and conclusions, the researcher has presented
the following implication which will benefit to the concern authority to bring further

improvement in the geometry teaching and learning.

The contents and methods of teaching should be influenced by some practical

motives.

Use of paradoxesin teaching and learning of mathematics can generate

curiosity, increase motivation and create effective instruction environment.
Teacher should be encouraged for making and using the teaching materials.
Evaluation system should be more precise and scientific.

The teacher should motivate the week students and praise them to participate
in teaching learning activities.

School should need to make mathematics laboratory.
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Project work should be given to the students in different geometric topic.
Workshops on various portions of geometry should be conducted effectively.
Administer should be responsible and materials management and their
effective uses.

Theteacher shouldn’t make students only busy copy the solved problems from
the blackboard check them whether they are comprehending or not.

The classroom should be well arranged that the students can equality and
easily participate in the classroom activities.

The school administration should interact to the students, teachers, guardians
and other related persons to discuss the problems and come to the solution.
Innovative and refreshment training, orientation and supervision should be

provided to the teacherstime to time.
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APPENDIX - A
Interview Schedule With Students

(guidelines to researcher)

Type of school:.................oei. a. Government () b. private ()

NamMe . Class:........... Rollno. ...,
Positioninclass:..............ccceuvne. Sitting position in the class:.................
Gender:.....coooii i, Caste/Ethnicity:........cooovviii s
Most interesting subject:................... Least interesting subject:...................
Family status (About education):.................. parent’s education:................

Focuses points of interviews

1. Teaching methods

2. Teacher and students behavior

3. Learning environment of classroom

4. Pre-knowledge, understanding of student in learning geometry
5. Cause of difficultiesin learning geometry

6. Class work and home work

1. Punctuality and dedicate of teacher and students

8. Relation of mathematics teacher with students



APPENDIX - B
I nterview Schedule for Mathematics Teacher

(Guidelines to researcher)

Name ... Age

Gender ... Religion :..................
Caste/Ethnicity:..........coveeeiii e, Qualification:...............

Teaching Subject:..............coeeenetn. Teaching experience :.....................
Training & Experience in other fields

Focuses point of interview :

1. Lesion plane, teaching strategies, materials for teaching learning geometry
2. Requirement of pre-knowledge of students for learning geometry

3. Encouragement and motivation in geometry class

4. Class work and home work

5. Reinforcement, feedback provided by mathematics teacher to studentsin

geometry class

6. Teacher and students behavior on learning geometry
1. Relation of mathematics teacher and students
8. Learning environment of classroom

9. Strategies, activities of teacher while teaching geometry.



APPENDIX -C

I nterview Schedule with Head teacher

Type of school:............... a. Government ()  b. Private ()
Name ..o A i

Gender :......oooiiiiii Religion :....................
Caste/Ethnicity : ................cc..ls Qualification :.................
Teaching Subject : ...................c.ls Teaching experience :..............

Experience as Head teacher : .........
Focus point of interview :

1. Physical facilities of school

2. Instructional strategies (method, plane, materials)

3. Management of school administration committee
4, Learning environment
5. Seminar conferences and training to mathematical as teacher

6. Public image towards school, parental involvement in school.



APPENDIX -D
Class Observation Form

(researcher guideline)

Name and address of the School & ... oe i

Classstartat: ....ooovvvveeieieennn.. Classendat i.......coveveeennn...

The following observation form was used to observe the learning difficultiesin

geometry.

SN. Observation Field Resear cher Note

1 Classroom size

2 Viability of desk and benches

3 Seat planning of students

4 Arrangement of white board

5 Student’s behavior in classroom

6 Teacher and students interaction in the classroom

7 Regularity of studentsin mathematics

8 Motivation of the students

8 Homework and class work practicing/checking
condition

9 Coordination with peers and teacher to solve the




problems

10 Participating in classroom discussion and extra
activities of mathematics

12 Teaching methods

13 Teaching planning

14 Guidance of teacher during class work

15

Students evaluation




APPENDIX - E
Van Hiele Geometry Test
EEIEPEIRGIE
ERIPIEIRGIE
FHeTT quT : 30 fAAE
1. TeSUa FEraeeHed &g (sl & ?

A. & 9 e grgea

TR O AVAVAN

E. VIW H=T
2. faguar feresqed Aad (rectangle) &4 & & 7
A. S HTF

B. T &7 E

C. ST HA

D. ST U 74
E. 99 o1ad g1

3. Tagua eaeered A% a3 (square) & °
A. ®T 9T a9 &g

e 7 ()

D.GY| 67

E. 99 99 &9
4, fegus FaaesHed Iqus &1 BT &1 ?
A. F 9t IqAS &g |

B. U |13
C. UV HA U
D. TTU H=

E. STV HA




5. [agua faaeernsd TR AqHS &HT &7 g 7
A. JHTA

e %/ /<

D. & It FHMTR FqdS g+

E. 99 IR Iq9T &

6. PQRSQB’ETW%’TIWWW@W@?[?

A. PQ ¥ RS & @8 R & = Q

. QS T PR &I ATTEHT &TFI gregrl

. PST QS & &g aTa7 &7 |

B
C. PST QR Tk ATTHHAT o+ g
D
E

U U
. I Q &I R H=T &1 g | s R

7. A1ad (rectangle) GHIK AT GJT HK fa&uies g |

Al HEd Ycdeh ATATHT HI=T TG I A kA al ?

A. FRATET GHHUEE gl G H
B. ®ITATET ASEE grairl

C. [ahuiesdl THETE RN &7

D. [qid qess! dFTs avay &

E. #T4T () — (d) ¥R I I g K J

8. |WaTg IS (rhombus) XA qTET aXTaY UHT =7 &1 | Fet O i7er

JRTEXES [GgUal T |

O 7 <O

Jeeh THATE ATHTHT qeAehT (a) - (d) W FH T 8 7

A. T2 AT [IFUEsHl THETE RO 575



B. TU® (Ul THATE TAHSTH TSl HIUEATs 35 SRR ARTHT [aerer

c

T,
C. 3= [IhUEs THATIIHT T sl

D. [aqRd HIUEsel 719 AR s

E. WItT (a) — (d) TFH& q Yoish qHATE FTHT T §78

9. wHigarg f9s (isosceles triangle) TSar oI&dl fAsst &1, ST9el ggafial

ISI8® aRaY gregr | Tel diF ATeT IeTe0Ee [Gguel o |

A

Jcuh THIGATE TASTHT dael (8) —(d) Hed & & I 8l 7

A. T AT AATEH AHITS aTER GRS,

B. U3aT HSIhl TFZ APl HSAThl q¥g Tl AR IS,

D. TTd PIEEH! AT FXTER EAISS,
E. Ycier quigarg PIeiel a1t |1 (@) — (d) ¥Rt B 9T I Brge
10.P ¥ Q &wiawg WU 2lel gdesd (circles) fa=es R ¥ S HI wlaam

=S PRQS T & | T8T IZATET IRTEXUEE T |

T () — (d) HeT & BT G A o 7
A. PRQSHT sRTeR &FITg HUH TIATEN HSES &

B. PRQSHI aRTaR ATH HUHT HIFIHT AT BIUEE e
C. @1 PQ ¥ @1 RS UHATTHHT T+ §rrl

D. U P ¥ 07 Q &l AT @& g3

E. w1 () - (d) T¥T qa A &



11. 92T qg4Tal FI9es (Statements) S
FI9 § : oA F U3ar Atad (rectangle) &f

FI R : (T Fugar B9 (triangle) &r

Tl HEH A g &l 7

A. 3fg q I &1 99 R 97 I &
B. afs q ¥Ral &1 w9 R A &l
C. 9% R g9 TF &7 gaA

D. 9 ¥ R 9 ¥l & FeeA
E. W19 () — (d) T¥ s 9T I ergd
12. 78T TSN H98e (statements) S |

FIT S: AABC AT AFHAE Te%eh! o T aRIeR B
%99 T: AABC HT DB ¥ D C %1 719 sRTeR 7 |

Tl HEH oA g &l 7

A. FI9e% ST T 9 T g7 Fdee
B. afs S¥ & W T ulq 97 &1
C. afs TH & w9 S uid I &
D. afs S¥pal & 9= T 9 el &
E. W9 (a) — (d) TFT % i ac &rgae

13. 9 faguat fames Aeld FA-F4 fAaaTs 1A (rectangle) 91 Afehws; 7
A. FEATE
B. Q @5 #1A
C. R &g |

D. PY Q &g AT R

E. Q¥ R &g ATH Q
14. TART dTRIEE HA & I Bl ?

A. ATITHT T I[UEE (properties) T AH TUEE &

B. T T TUEE Tl ATATHT TUEE &

C. ATATAHT T TUET qol FATATX AHTHT TUES g



D. Tl T TUEE THTAIAR FTAH TUET T
E. ®11T (8)-(d) TFHaT %1 i T &rge |

15. 99 ATTTHT F §75 ST el AR TTHTHT Fo |
A. faIRT HSIEs axTeEr

o

B. fa&uies avrear

o (aY
C. T99Rd Holle® JHIHIIX

o o
D. IR FUge IR

E. ®ITT (8)-(d) TFHaT % 9fd Erga

16.PQRS U3al == FqHS (cyclic quadrilateral) 7 | O gl &waiawg &l ¥

QT PS 915 aaehl afexdls O= (a5 T ¥ qFAT30H & |
agt e, PQ = PRST g s waiforg 7= afe=s 1 79 gywm@me
qITE & MSFYAT T TS, 7

Q

aya

S

A. PS T T I¥ E=ATSTH % I Th1a Fqqedar P Q= DRsT = |

B. &aer 41 ferrmr wr D Q = DRST g w1 afreg |

o

C. PS @1 T §cd «veaTgual & wquerar D Q= DRST &=

D. Iq9« PQRS =rgT W& sfguasr demam D Q = DRST 5w v
b, |
E. T =tRa Fquerar 79w & 77 DQ= PRST 7951

17. 7=t %= farreht (figure) & SITeTaT TUE® (properties) S |

U D: T9H [Iehuesdl qw g avas g |
O S AT A (Square) &

T R: A1 &3 (rectangle) &7 |



TAHT ATRIEE WA kA A & |

A.D 9T SEEISHTRES |

B. DT RE® IR 9T S & |

C. ST R&®IRYID &S |

D.R¥IDEBID 97 SEH |

E. R¥T S&w Y SYI D &1 |

18.7@T TZATET HIEE Tl

FIT | TG FHT T AT &7 A AW [AFUET U ATIGHT qHiGHTAT
o |

FI9 || : afg F Foraehr faepvies ©F Amagdr GRigATSa geH 9
CERCIE I

qART AT A A B 7

A. | &g gHIoT T || &g gHI TR OO |

B. Il @Ts JAIIT T4 | A5 TAIT W T |

C. |l &g AT T [qehuies RlGHIST g9 T3el Aad hell 97 T |
D. Il % Tdq Afaa T4 fa@ies FHIGHTNST g1 Arardaredal (non-

rectangle) = &l IR g3 |

E. W9 (8)-(d) TFaT % 9f Erge |
19. SATTATTHAT
A. TUF eR/IEATs (terms) TN T dicheg, ¥ Iods a9 HI9 (true
statements) ®Ts AT &1 TR FHIOTA 19 b, |

B. UU® Tadls d GRAINA TH Alhbwg dX el @I FITeedls dd &1

AR | ATA9TF 55 |

C. FE R AURANTT 9Teaehl (defined terms) THT TgT I68 O
JF I HATHANE I g T THIT T Fihws; |

D. #el Te=dTs AURATNT 9Tsge! (undefined terms) TTHT TET USs T

TG g 9T HITUH Fel FITee g ATavqF S |
E. HITT (8)-(d) TFaT % 9f Erge |



~

20. d fagusr drFeTer aTdEs [EryEas Aedd THed |

(i) JET TW@RAT T g Tx <QIes GHER g7o |

(i) TZATET TAMIRY ¥@Tee TeH TSSTHT a8 g4 <@l bl @reT qi

T &G, |

(i) Ifs FEATET TW@ETA=R T AR G A AT W@ee AR grg |

qeTehl e AT 3@Ee m T p Ush ATIIH] TF T AT @Ee n ¥ p Th

ATTFHT TFI P | AT [SUHT aTIEe Hed A =AMg B @I m @l n T

HHTATY g5 7

A. (i) | f
B. (ii) #T —t——m
C. (iii) |7 p m . o
D. fra (i) fera (ii) v

E. f&a (i) e (i)



APPENDIX - F

van Hiele Geometry Test: Answer Sheet for VHGT

Level Choice ltems 1 2 3 4 5
1 A 1 8 1
B 0 2 15 25 19
C 14 19 8 7 11
D 20 1 7 2 1
E 0 5 3 0 3
Level Choice ltems 6 7 8 9 10
2 A 25 5 24 9
B 3 12 2 2 9
C 11 3 19 22
D 5 2 3 2
E 1 5 1 2 1
Level Choice Items 11 12 13 14 15
3 A 2 1 3 0
B 2 4 19 1
C 7 4 1 2
D 5 21 0 4
E 19 3 23 23
Level Choice Items 16 17 18 19 20
4 A 2 0 1 5
B 26 0 1 24 4
C 4 21 1 25
D 2 4
E 1 25 4 4

Note: The figures in bold represent the total number of students who answered

that item correctly.




