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Abstract

The integration of information and communication technology (ICT) has
become essential in teaching learning process especially in mathematics teaching. The
research entitled "ICT in the Professional Development of Mathematics Teachers: A
Narrative Inquiry" proposed to dig out the praxis of ICT on the professiona
development of mathematics teachers and to explore therole of ICT in the
professional development of mathematics teachers. | followed the narrative inquiry
research design under the qualitative research method. | prepared the in-depth
interview schedule to collect authentic datafor my research. Theinterview was
conducted with four mathematics teachers selected by purposive sampling strategy to
make data more valid. In this research participant’s narrations helped to find out the
perception of teachers towards the role of ICT on teacher professional development
(TPD). This research was done in Sindhupal chok district. | interpreted and analyzed
the collected data with the different themes.

Findings showed that different ICT tools helped to develop the professional
skills of the mathematics teachers. In the teaching and learning process,teachers can
use different tools like, the internet and computer, videos, mathematical applications
(e.9.GeoGebra) etc. which also make them updated on the basis of changeable time.
Different ICT tools can create problems for the teachers, it takes time to prepare and
use and takes more economy. Teachers also have an important role to reduce the
negative effect of ICT. Although the software is very beneficial for teaching in
everyday sessions, it is highly expensive to purchase, and it takes more timeto learn
how to useit. It was discovered that mathematics teachers in the Sindhupalchok area
improved their professional growth after using various tools and software available on
the Internet. Different stakeholders have to play the role to increase the effectiveness

of ICT on the professional development of mathematics teachers.
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Chapter |
INTRODUCTION

The first chapter of my research includes the background of the study,
statement of the problem, justification of the study, objectives of the study, research
guestions, delimitation of the study, and operational definition of the key terms.
Background of the Study

The teacher professional development is now adeveloping areain teacher
education. There are different models that are in practice for this purpose. In this age,
scientific process tends to nation's process. In developed countries, the output
acquired by the nation in the math is appraisable but any devel oping country is not
able to get required output (Pandey, 2011). The world is being taken over by the
storm of the twin forces of Globalization and technologica changes. The past fifteen
years have seen a new global economy being created which is “powered by
technology, fueled by information and driven by knowledge” (Tinio, 2002).
Education and training sector has a maor role to play in the implementation of the
proposed ICT policy.

Teachers have amajor role to take the new technology to the classroom and
use it in making teaching and learning process more interactive and enjoyable hence
more effective. Kenya(2006) argued in most developing countries lack of ICT
infrastructure and the teachers have not obtained appropriate training to enable them
to use ICT in pedagogy unlike their counterpartsin developed world who are using
ICT to conduct collaborative or interactive teaching learning suited to digital
environment. These developing countries have realized that the only way they can
narrow the economic gap between them and developed countriesis to narrow the

digital divide by providing ICTsin Education and training the teachers adequately to



be ableto integrate ICT in learning. An assistant minister in the ministry of education
has told Kenyan members of parliament to embrace E-learning in their constituencies
because by so doing, they will improve the performance of students since ICT makes
learning easy and interesting(Ratemo, 2011). Professional development of the teacher
isthelong life impressive factors to promote mathematical knowledge. In this
research | tried to explore the praxis of ICT on professional development of
mathematics teacher with using ICT, which helps to increase the percentage of passed
students in mathematics. Teacher should be imaginative, innovative, communicative,
commanding, competent, confident, courageous, critical and credtive.

Professional development on the job may develop or enhance process skills,
sometimes referred to as leadership skills, as well astask skills. Professional
development opportunities can range from a single workshop to a semester-long
academic course, to service afford by amedley of different professional development
providers and varying widely with respect to the philosophy, content, and format of
the learning experiences .The professiona development of teacher islife long process
which begins with the initial preparation that teachers receive and continuous until
retirement (Acharya, 2011) . The modern age of science and technology demands
creative, dynamic as well as multi dynamic and multimedia approach. Teachers as
professional continually receive knowledge on the job because their work entails
engagement in a succession of cases, problems or projects and need to consult many
other teacher reference books which are the sources of teachers’ knowledge in his or
her professional education(Sharma & Shrestha, 2013).

Statement of the Problem
In this technological world ICT has crucial role on teaching and learning field.

Thereislittle research importance of ICT on teaching and learning field. There also



few research on advantages and disadvantages of ICT of teacher professional
development. In our Nepali context there are very few research related on ICT and its
relation to mathematics teachers’ professional development. ICT integration in
mathematics education provides mathematics teachers with integrative teaching
methods that motivate students learning, support their independent learning and active
participation in the discovery of mathematics concepts. In my research | try to find
out praxis and the role of ICT on professional development of mathematics teacher
from mathematics teachers' perceptions.

| chose this research topic because previous research studied on: teachers
perceptions of their ability in ICT, teachers' attitudes towards ICT contribution to the
mathematics teaching, teachers' attitudes towards ICT contribution to students'
mathematics learning, teachers’ emotions towards the use of ICT in the mathematics
classroom, teachers feelings of self-esteem and control in the presence of ICT in the
mathematics classroom, teachers 'intentions to actually integrate ICT in their teaching
and role of ICT on the professional development of the mathematics teacher. But
there are some areas where researcher cannot go in deep till now. So, | cameto
choose this topic for my research.
Justification of the Study

In this technological world it is necessary to follow the ICT on teaching and
learning field. In our Nepali context, different academic institutions and non-academic
ingtitutions are using ICT to increase the quality of the works. In teaching-learning
field it has important role on students learning, teachers’ professional development,
because it easily provides the academic and non-academic knowledge too. The
integration of ICT in the teaching and learning of mathematics, asaresult of ICT

educational affordances, helps students have better achievement in mathematics. ICT



isacrucial tool that teachers can use in teaching powerful and critical mathematical
concepts. Guoyuan, (2010) thiswould enable learners to get insight and proper
comprehension of the concepts and apply them in problem-solving. It is aso notable that
development in almost al aspects of life depends on efficient knowledge of Mathematics
and science.

Teachers can get ideas about ICT, its advantages and disadvantages, impact and
role of ICT on their professional development. By participating in mathematics
professional development activities teachers can be made aware of new ideas to enhance
their practice, knowledge and understandings so they can ultimately improve the learning
outcomes of studentsin their classes. Teacher professional development can enhance
pedagogy and teacher knowledge. Students from different levels can get ideas about the
importance and advantages of its on learning in this technologica world. The principle
would be beneficial to use ICT and manage of it on teaching-learning process at school.
This research also be effective for school inspector, to evaluate schools to ensure that
specific standards mathematics teacher and for teachers to use the effective ICT toolsin
teaching and learning process.

Objectives of the Study
The objectives of this study are:
1. Todigout the praxisof ICT in the professional development of mathematics
teachers.
2. To explore the perceptions of mathematics teacher in role of ICT in teacher
professional development (TPD).
Resear ch Questions
1. What rolescan ICT play in the teacher professional development of the
mathematics teachers?

2. What challenges and opportunities are raised on use of ICT in professional



development of mathematics teacher?

3. How mathematics teachers perceive the role of ICT in professional development?
Delimitation of the Study
This study was delimited to:

Four math teachers who have 7 years of teaching experience and have participated

TPD training program of Sindhupalchok district were selected as the sample by

using purposive non-random sampling strategy.

Similarly in-depth interview and informal conversation were used as a tool for

collecting data and informing.

The collected data from the participants were analyzed by using thematic analysis.
Operational Definition of Key Terms

The key terms that the researcher used in this study can be enlisted below with
their contextual meaning;

Professional development. Professional development means the development of
teaching skill, classroom management skill, communication skill, innovative skill, and
technological skills of mathematics teachers by using ICT.

Teachers. Teachers teaching Mathematics at secondary level of public school.

Information and Communication Technologies (ICT). ICT refers to technologies
that provide access to information through telecommunications. Thisincludes the Internet,
wireless networks, cell phones, and other communication mediums.

Praxis. Praxisrefersto the practice of ICT tools for the professional development of
mathematics teachers.

Smart Classroom. Smart class means use of computers, projectors, internet, and

mathematics software like geogebra for teaching mathematics.



Chapter 11

REVIEW OF RELATED LITERATURE AND CONCEPTUAL FRAMEWORK

The review of literature provides the researchers with a strong knowledge base
to find out the area of problem and the need of investigating on it. Similarly, for
setting the objectives of the study and to conduct appropriate methodology for the
study, literature reviews plays vital role.
In this chapter includes the review of theoretical literature, review of empirical
literature and implication of the literature review.
Review of Theoretical Literature
Constructivism

According to constructivism, learning is the process to construct new
knowledge and understanding, for this cognitive pedagogy is essential and prior
knowledge is needed for constructing new knowledge (Driver, 1994). In this process
of learning, the learners gain knowledge and meaning from their own experiences. In
the process of knowledge construction, active role of learner in the environment plays
the significant role. This view held by constructivist on their nature of knowledge but
most influential in the process of human learning are work of Jean Piaget, David
Ausubels and Lev.Vygotsky.

Teacher professional development is defined as teachers’ learning: how they
learn to learn and how they apply their knowledge in practice to support pupils’
learning. It is argued that courses and lectures, or ‘times for telling’, and teachers’
development of a met cognitive attitude are decisive factors for teachers’ learning
within a constructivist frame of reference (Posthlom, 2012).

(Vygotsky, 1978)was famous scholar who emphasize on the social

constructivism. It is aso focused on the roles that societies play in the development of



an individual. Thistheory believes that people learn everything on two levels: first
through interaction with others and then integrate into the individual’s mental
structure. Investigation develops a usually deep understanding of the important of past
experiences and prior knowledge sense of present experience and new situation. He
comes to the understanding that all new knowledge and newly introduced skills are,
the highest degree influenced by each students social surrounding especidly lifein
insufficient. It is necessary to change an individual socia surrounding in order to
change the person (Hodso & Hodson 1998).

The review of constructivist theory shows that both individual and
organizational factors impact teachers’ learning. Teacher co-operation has importance
for how they develop, and some of the teachers can lead such learning activities
themselves. Moreover, a positive school culture with a good atmosphere and
understanding of teachers’ learning, in addition to co-operation with external resource
persons, may impact the professional development of teachers and learning in school
isthe best arena for further development of teachers.

Review of Empirical Literature

Benning, (2019) conducted the research on “Professional development for
using technology in mathematics teaching Ghana'. This study set out with two aims.
First, shifts in teachers’ technology dispositions (beliefs, attitudes, and knowledge)
were explored after engagement in the professional development program mediated
with GeoGebra software. Second, typical features and nuances of the complexities of
enacting effective mathematics pedagogy in a GeoGebra learning environment were
examined. Self-report questionnaire, interviews, focus group discussions, lesson
plans, and lesson observations were used for data collection and 11 in-service

mathematics teachers from a senior high school in Ghanawere engaged in a



professional development programmed for 12 months. The results provided evidence
that within GeoGebra-based mathematics lessons, teachers were able to enact, to
different degrees, five practices central to effective mathematics pedagogy: creating
mathematical setting, providing useful mathematical tasks, orchestrating

mathematical discussions, making mathematical connections, and assessing students’
learning. Further analysis of the data provided evidence for theorizing 31 core
practices across these central themes of effective mathematics pedagogy. Following
their engagement in the professional development, the teachers enacted these
practices to greater or lesser extents. However, it was problematic for most teachers to
effectively engage their students in deep mathematical discussion.

Nansone and Dudareva, (2014)studied on “Teacher's continuous Professional
development and uses of ICT in teaching/learning process. Achievement of
information communication technology (ICT) skills has become an integral part of the
contemporary teaching/learning process. Ten years of experience of the Center for
Science and Mathematics of the University of Latviaworking in the field of teacher
professional development shows that the teachers who have successfully mastered
their ICT skills during teaching/learning process have accomplished several
professional development stages since 2005. The first stage includes acquisition of
various ICT usage tools, as well asidentification of the resources available for the
organization of the teaching/learning process in science and math. The second stage
addresses development and enhancement of ICT skills for organization of the
teaching/learning process and engagement of students with the content. The purpose
of the research isto observe ICT usage in the science and math teaching/learning
processin area classroom environment and to devel op the next stage teacher

continuing professional development (CPD) model according to the current needs.



Lesson observationsindicate: 1) limitation in ICT usage; 2) the need to create a next
stage CPD training model, where teachers will be able to design their own lessons
with purposeful application of ICT tools and resources in the teaching/learning
process.

Blanchard, Leprevost, Dedl Tolin, and Gutierrez, (2016)studied on
"Investigating technology — Enhanced Teacher Professional Development in Rural,
High-Poverty Middle School" Mixed-methods study investigated the effects of
teacher technology-enhanced professional development (TPD) on 20 teachers’ beliefs
and practices. Teachersin two middle schools located in neighboring rural, high-
poverty districts in the southeastern United States participated in reform-based |essons
and learned how to integrate technologies into their teaching over three summers and
throughout the school year. Mathematics and science assessment scores for 2,321
students both with and without TPD teachers were analyzed over the 3 years of
teacher TPD. Teachers’ reform-based teaching beliefs and their comfort using new
technologies increased significantly, and all of the teachers integrated the use of
technologies into their instruction. Although some TPD teachers used technology in
ways that transformed their roles and classroom practices, the mgjority of the teachers
adopted technology in ways that improved efficiency and effectiveness. African
American students who had more TPD teachers over more years experienced
significant gains on end-of-grade mathematics and science tests. Findings suggest that
if teachersintegrate technology into their instruction, large-scale changes in teachers’
practices are not necessary to enhance students’ learning, particularly for African
American students.

CERID, (2003)the educational research center under Tribhuvan University did

aresearch on "transfer of training skillsin the classroom delivery" during basic and
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primary education project (BPEP) in 2003. The main objective of the study was
focused on the delivery part of the training and transfer of the training skillsin the
classroom delivery which was prioritized by second phase of BPEP. Classroom
observation was done in order to get insightsinto the transfer of training in classroom
delivery and the focused analysis of classroom observation was undertaken with
respect to the classroom delivery skill and mentioned in the primary teacher training
manuals. The study identified trainers’ quality, availability of materials, and activities
during training, training delivery skill in TOT as the mgjor factors that affect delivery
of training.

Bistha,(2011)conducted aresearch on the topic "Transfer of Training Skillsin
the Classroom delivery at Primary Level Mathematics Teaching" which was
submitted to the department of mathematics education, TU. The main objectives of
the study were to analyze the current status of transfer of primary teacher training
skillsin the actual classroom and to find out the supporting and inhibiting factors to
training transferring the classroom delivery. The study is case study and the research
is descriptive and qualitative in nature. Sampling done is purposive in which selection
of sample depends entirely on the researcher's convenience. The research toots used is
classroom observation checklist and structured interview questions. The researcher
has conclude that the training process has not succeed to bring out realization among
the trainee teachers and transfer of training skillsin the classroom delivery is
negatively affecting in case of absence of monitoring and supervision from DEO.

Chao.GM, (2015)did a study "Impact of Teacher Training on ICT Integration
in Public Secondary School in Mombasa Country" with the objective to investigate
whether, teacher's training in ICT has an impact on integration of ICT in schools and

to find out how effective the ICT training received by teachersis, in assisting them to
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integrate ICT in their work to make it more interactive, interesting, and innovative. Even
though thereis a shortage of ICT infrastructure in most schools in Kenya, the biggest
problem isthat, even in the few schools with adequate infrastructure, teachers lack the
necessary training to enable them to use the facilities to enhance learning. 88% of the
respondents in this research indicated that they have computersin schools. Teacher ICT
training is haphazardly done due to lack of policy and standards.

Kiru, (2017)had piloted a study entitled on "Mathematics Teachers Use of ICT:
An International Comparison” with the purpose of understanding the extent to which
mathematics teachers use ICT across the sampled countries, to examine differencesin
professional development needs between mathematics and non-mathematics teachers, and
examining the factors that predicted ICT use. Understanding the frequency of ICT use can
shed light on areas that need continued research, such as examining the trends of ICT use
in mathematics instruction among teachers and across countries. Additionally, in an effort
to understand how teachers use ICT, thereis a need to investigate the various factors that
may impact ICT use in content areas such as mathematics. This study offers an
international perspective that focuses on eight countries using the Teaching and Learning
International Survey (TALIS) 2013 dataset to investigate frequency of ICT use, and
examine factors that may have contributed to teacher's ICT use in mathematics
instruction. This analysis shows limited ICT use in mathematics instruction and
differencesin ICT use among the countries. Teacher cooperation, mathematics self-
efficacy, and professional development in ICT skills were significant predictors of ICT
use. Implications for research and policy are discussed.

Niekeker and Blignaur, (2014)conducted study "A Framework for ICT integration
in schools through TPD". According to the study the demands of the twenty-first century
require effective and sustainable use of Information and Communication Technologies

(ICTs) in education. Various ICT strategies and initiatives across South Africa have not
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resulted in system-wide, sustainable ICT integration in schools. Although the roles of
principals are acknowledged in educational management, the question remains how
principals influence teachers effective and sustainable integration of ICT through teacher
professional development (TPD). A matrix of theoretical criteria selected seven
participants across diverse contexts. In-depth interviews produced an integrated dataset
that revealed principals patterns of influence, their perceptions and experiences, their
leadership and management styles, their attitudes towards ICT integration, their
knowledge on related ICT and related TPD issues, as well as their strategic thinking on
ICT integration. The proposed theoretical framework illustrates the interrel atedness of
aspects that influence principals' |eadership through open distance learning.
Research Gap

Information and communication technologies rule the day and age. ICT tools are
being used extensively in math education by many mathematics teachers. It has also been
demonstrated that ICT tools are crucial for the growth of students on mathematical
learning capacity. Numerous innovative mathematical inventions and tools are being used
in the teaching and learning sector. ICT tools, various software for teaching mathematics,
and use of ICT tools for teacher professional development are topics that are being
discussed everywhere. In the developing country like Nepal there is no long history of use
of ICT toolsin mathematics teaching and learning activities. | studied and evaluated alot
of literature regarding the use and important of ICT tools for teacher and professional
development and teaching and learning activities. | discovered that they are doing
research on using ICT on teaching, important of TPD and ICT integration in schools
through TPD, etc. So that, in thisresearch, | explore the praxis and role of ICT and ICT
toolsin teacher professional development of the Nepali mathematics teacher. So, | am

quite excited to study on thistopic.
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Conceptual framework had been developed as per the objectives of the

studied, | would had a Narrative inquiry in represents the mathematics teacher by used

problem solved approached in teaching mathematics, the following chart shows the

framework by which | would conducted the field of studied. Thisfollowing chart was

constructed with the helped of previous researched and studied carried out ICT in

professional development of mathematics teachers who had 7 years of experiences on

teaching mathematics by using ICT:

Professional Development of Mathematics

Perception of Mathematic teachers

Impact of ICT on teacher's PD

4 A

y

Positive

A 4
ﬁ Negative

-Development on Teaching

A

A 4

Skills
-To use teaching materials -Expensive
-Easily can use technology -Time consuming

- Importance of ICT on TPD
-Relationship between ICT
and TPD

-Challengeto use ICT on

TPD

-Smart Classroom

[Figure 1: ICT in the professiona development of mathematics teachers]
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Implication of the Review for the Study

Review of theoretical and empirical literature play avital role for the success
of any research study. It helps the researcher from the beginning to end. It provides
insights about the objectives, research questions, methodological procedure and other
important aspects of research. That isto say, it helps researchers to bring the clarity
and focus on research problem, reform methodol ogy and contextualize the findings.
In order to accomplish this research study the researcher aso reviewed some research
works that were aready carried out. These researches helped the researcher to find out
the topic as well as the gap between what has aready existed and what is still there to
be found.

In the process of reviewing theoretical literature, the researcher has gone
through different books, articles, and journals. Similarly, the researcher has reviewed
much empirical literature which isvery similar to proposed study. | gained also of
ideas for my research after review the lot of research. Tinio(2002), Pandey( 2011),
Acharya, (2011), and Sharma & Shrestha, (2013) produced the study that helped me
to get lots of knowledge for my research. Posthlom (2012) and Driver et a. (1994)
provided the theoretical knowledge for mu research. Benning, (2019)Nansone &
Dudareva, (2014),CERID, (2003), Bistha(2011),Chan.GM, (2015),Gu, Jianali, Wang,
& Jia(2012)and Niekeker & Blignaur(2014), etc. assist me in deciding on my research
objectives, research questions, and techniques, as well as the design. Their discovery

allows me to identify agap in the literature.
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Chapter 111
RESEARCH METHODS AND PROCEDURES

Qualitative research is the collection and analysis of non-numerical data such
astext, video, or audio in order to better understand concepts, opinions, or
experiences. It can be used to get in-depth insights into atopic or to generate new
research ideas. Narrative inquiry isaform of qualitative research method. Researchers
study how narratives are delivered in order to better understand how participants
interpret and make meaning of their experiences. In my research, | have selected
narrative inquiry research method to collect the data.

This chapter includes research design, population, sample and sampling
strategy, research tool, source of data, data collection procedures, data analysis and
interpretation procedure, and ethical considerations.

Research Design

Leedy, (1997)defines research design as a plan for a study, providing the
overall framework for collecting data. For Durkheim (2004), research designisa
strategic framework for action that serves as a bridge between research questions and
the execution, or implementation of the research strategy. Research design helps to
make the research systematic. If the researcher is unknown about the research design,
his’/her research cannot get the authentic data and conclusion. Indirectly, it takes place
from topic selection to conclusion.

A narrative research is designed with a research plan which describesthereal life
practices of people, narrate their experiences and collect and retell their stories related
to the research issue Creswell,(2011)It focuses primarily on one person, acquiring
data through the collection of tales, documenting individual experiences, and

determining and debating the meaning of those experiences for the individual. It
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focuses on the micro-analytic picture of individual stories as opposed to the larger
image of cultural norms and abstract theories. It is often employed when people are
ready to tell their tales and the researcher wants to report on them because they are
important. In my research study, | used narrative research design and focus on the
participants' perceptions and practices regarding the role of ICT in TPD.

Throughout the interviews and other data collection processes, | encouraged
participants to share their own stories and experiences. | organized their experiences
and storiesin chronological order after gathering them through a series of interviews.
| narrative them in order to devel op deeper into their characteristics, attitudes, and
practices regarding mathematical inquiry and teachers empowerment. | retell their
stories and a'so codified the theme building.

Study Area

Every study needs study area. The study conducted in secondary schools of
Indrawati Municipality, Sindhupalchok district. | selected four mathematics teachers
who are teaching mathematics by using ICT at public schools. Participants were
selected purposively who has 7 years of experiences in teaching mathematics with the
help of different ICT tools.

Data Collection Tools

The tools are the effective means for data collection. The data collection tool
isone of the important factors of the research study because it has the main role to
gain authentic data from the sample populations. The research tools must be valid,
reliable and economic so that the data obtained from the tools should be valid and
reliable and gives actual information. In this study, | conducted a set of in-depth
interview as atool of data collection. | also devel oped the interview schedule for

mathematics teachers. According to my research, | chose the four teachers from the
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government schools who has 7 years of teaching experiences on mathematics by using

different tools and technology.

Selection of Respondents

For participants A, | went to the Rajeshwori Secondary School. Heisa
mathematics teachers who is teaching mathematics by using different ICT at this
school. | selected him because he has more than 7 years of experiencesin teaching
mathematics with the help of different ICT tools. All the participants were from the

Indrawati rural municipality, Sindhupal chok.

For participants B, | went to the Bhimeshwori Secondary School. Sheisa
mathematics teachers who is teaching mathematics by using different ICT at this
school. | selected her who has 8 years of experiences in teaching mathematics with
the help of different ICT tools. All the participants were from the Indrawati rural

municipality, Sindhupal chok.

For participants C, | went to the Chandeshwori Secondary School. Heisa
mathematics teachers who is teaching mathematics by using different ICT at this
school. | choose him with keen interest who has more than 9 years of experiencesin
teaching mathematics with the help of different ICT tools. All the participants were

from the Indrawati rural municipality, Sindhupalchok .

For participants D, | went to the Setidevi Secondary School. She is a mathematics
teacher who is teaching mathematics by using different ICT at this school. | selected
her excitedly who has got 7 years of experiencesin teaching mathematics with the
help of different ICT tools. All the participants were from the Indrawati rural

municipality, Sindhupal chok
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Data Collection Procedure

First of all | visited the four schools of Indrawati rural municipality,
Sindhupal chok which were selected for my research. After that | connected the
mathematics teachers of those schools. | went to the field with the questionnaires
which were prepared to collect the data. The data were collected under the ethical
permission of mathematics teachers. The participants for this study were selected by
follow purposive sampling strategy. | took the permission of all participants and make
them able to know about my study. Then | took the interview with the four
mathematics teachers from the four different schools by using the different ICT tools.
| recorded all the response of participants on my mobile phone. And | listen it
carefully then trandated the whole interview. Translated data were read, re-read,
codify and make the different themes on the basis of the response of the participants.
Data Analysisand I nterpretation Procedure

| followed the qualitative research design, narrative inquiry to find out the role
and praxis of ICT in professional development of mathematics teachers. Narrative
anaysisisapowerful qualitative research tool. Narrative analysis provides
researchers with detailed information about their subjects that they couldn’t get
through other methods. | took the interview with the participants with the interview
set. | recorded all the audio of the interview and narration with participants. Then |
listen and re listen the audio collections. After that | translated the data from Nepali to
English as responded by the participants. | read and re-read the whole data after
translated. | also codified the data and find the different themes. At last | analyzed the

whole collected data from the participants. At last interpreted the data thematically.
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Ethical Consideration

Ethical Considerations can be specified as one of the most important parts of
the research. Chetty, (2016)This requires values like accountability, trust, mutual
respect, and fairness among all the parties and participants involved in a study. |
informed participants about my research and importance of their response on my
work. Then | took permission on every step of the data collected from the participants.
| used pseudo-name because they did not want to flash their name too.

Ethical consideration helps research study to avoid the possibility of causing
harm to participants, to maintain the confidentiality, avoiding biasness, preventing
incorrect reporting, avoiding inappropriate use of information, preventing the misuse

of information and so on.
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Chapter 1V
ANALYSISAND INTERPRETATION OF DATA

A central part of the research isthe analysis and interpretation of the findings.

| classified the data into various headings and subheadings for thematic analysis.
In this chapter | included the data analysis and interpretation of data.
Section |: Praxisof ICT on Professional Development of Mathematics Teacher

The purpose of teacher professional development is to improve the students’
learning achievement and whole education. One of the key variables in how teachers
use classroom methods is the professional training and development process.
Teachers can successfully implement avariety of instructional approachesin the
classroom if they have a strong professiona background and knowledge base.
Numerous studies have revealed a connection between instructors' educational
practices and their professional development.

Development of teaching skills. The ICT educational programs provide a
new framework that fosters improving of the teaching and learning practicesin
teaching mathematics. By using the different technologies like computer, calculator,
different apps, etc. teacher can use different teaching strategy and methods which
helps to make teachers skilled on different teaching strategy.

In this regard, respondent A said; | use ICT for material development outside
of the classroom and inside the classroom when teaching. Teacher can choose an
efficient teaching strategy, complete project work, and take action using a computer. |
use other tools, such as Hypatia, to construct the math questions. Use of ICT for
content creation both within and outside of the classroom while educating. Varieties
of notations, formulae, symbols, figures and graphs are available in

mathematics which are really difficult to demonstrate in blackboard/whiteboard like
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2D and 3D figures, graphs and chart, transformation of objects and other
associative matters

Similarly, respondent B stated; | use GeoGebra and a math pad for teaching
mathematics to the students. When | utilize a computer and a phone to teach, the
students are more engaged in the lesson. Different ICT tools compel meto teach
through the different strategies and methods. | show the videos related to the lesson
and give the same problem to them and give the opportunity to solve. And | use quite
different strategy when teaching through the power point.

In the similar sense, respondent C shared; Teachers can gain knowledge of the
many mathematical figures and images by using Geogebra and different software
related to the math. Using various software, teachersfind it simple to create math
guestionnaires for the students, giving them the chance to study the subject quickly
and easily. | use GeoGebra, mathmatica and different software for teaching.. | also
can learn about the different mathematics figure and pictures. | feel easy to make the
guestionnaires of math for the students by using different software.

Likewise, respondent D articulated; | use 3D of GeoGebra as the teaching
materials which make my classroom more effective. Different technology like,
YouTube, mobile, calculator, and classroom help me to conduct my classroomin the
easy and attractive way. Students become more active by when | teach through the
different ICT tool rather than other teaching materials. | found ICT to be useful for
teaching as well as for personal and professional work. Application of ICT in
teaching makes teaching more innovative, interesting, interactive, easy and effective.
It complements the traditional teaching learning process.

The above collected data from the participantsit claim that different ICT tools

like GeoGebra, Mathematica, power point, Y ouTube videos and internet help
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teachers to improve their teaching skills because they use different strategies to teach
mathematics by using different ICT tools. Different teaching skills help to increase
their professionalism and provide the lots of information about various teaching skills
and different technologies. Teachers can employ avariety of teaching strategies and
approaches by utilizing different technology, such as a computer, calculator, various
apps, etc., which helps to develop their expertise in various teaching strategies.
Teachers can create the math problems using Hypatia and other tools. Participants
assured that by using GeoGebra and other math-related applications, teachers can
learn about the many mathematical figures and graphics. Teachers may simply design
math quizzes for the students using a variety of applications, providing them the
ability to study the subject swiftly and efficiently.

Constructivism is the theory that says learners construct knowledge rather than
just passively take in information. ICT changes the role of teachers and compel them
to construct different skills and strategies to teach mathematics. It helps teacher for
their professional development and motives the learners towards learning by
providing various teaching learning material. ICT isthe vast resources of knowledge
and information. In teaching learning field ICT plays the very positive and important
role but sometimesit can be a problems for the school, students, teachers, parents or
al stake holders for the teaching learning activities. According to (Helen and
Daminabo, 2013)ICT can present issues in the sphere of teaching and learning at
times. Technology helps teachers create abstract concepts so they can build on
students' past knowledge, talents, and skills, make connections to the materials
mathematical principles, resolve frequent misconceptions, and introduce more

complex concepts.
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Help to useteaching materials. ICT tools for teaching and learning cover
everything from digital infrastructures such as printers, computers, laptops, tablets,
etc., to software tools such as Google Meet, Google Spreadshests, etc.

Participant A shared his view; Student see only 2D materials before using the
ICT in teaching and learning activity. Now days | use YouTube, smart board and
math pad as the teaching materials which help to make teaching and learning activity
mor e effective. Different training help me to use various technol ogies and teaching
materials. Sudents can use ICT as a tool to perform calculations, draw graphs, and
help solve problems. The most obvious example of using ICT in thisway iswhen
students use a calculator or something like that to perform more challenging
numbers.

Participant B stated; before teaching without ICT | was unable to use different
technologies and internet. Now a days | am teaching by using the various ICT tools
and | am component to use it too. ICT help to teach at secondary level to use
Trigonometry and menstruation, to develop the teaching material and to use the
teaching materials in the effective way in teaching math. Applications of general math
concepts include drawing a triangle, cube, and measuring a distance in the real world
while applying Excel's tools.

Participant C expressed; | get knowledge and devel op the digital materials by
using the GeoGebra and math pads. It also help to construct the triangle and
parallelograms and proveits related theorem. It implies that utilizing various ICT
toolsin education aids in improving learning outcomes. However, spreadsheets,
computer algebra systems, or graphical calculators can be used to solve problems by
tests and improvement or retrieval methods. Students of mathematics can use

graphical calculatorsor graph plotters instead of algebra to graphically solve an
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eguation.

Participant D highlighted; | am a math teacher of classten. Most of the case
people said that math subject is difficult subject. On the basis of my class| can say
that different teaching materials like youtube, mobile phone, computer, website,
videos, smart board, etc. hasthe great role to increase the teaching learning
achievement of the student. Different ICT tools increase my materials using capacity
and materials building ability too. It encourages meto use ICT in teaching
Mathematics. The majority of the time, individuals claims that math is a challenging
subject. Different teaching tools, such as YouTube, mobile devices, computers,
websites, videos, smart boards, etc., play a significant role in improving student
learning outcomes and make teachers competent to use different materials also.

From the above narrative responses of participants it stated that in this
technological world ICT tools are necessary in teaching and learning process. These
tools are good for students as well as for teachers, because tools also make teachers
knowledgeable to use the various teaching materials. The new digital ICT isa
collection of hardware, software, multimedia, and delivery methods rather than a
single technology. ICT enables the creation of digital resources such as digital
libraries, which alow students, teachers, and professionals to access study and course
material from any location at any time.

ICT usein mathematics include: portables, graphic calculators and computerized
graphing, specialized software (Google sketch-up, Geo-Gebra, Microsoft
Mathematics etc.), spreadsheets and databases can be as atool. The utilization of
numerous teaching tools and techniques that encourage students to interact with
mathematical ideas might be beneficia for math students. According to (Dhital,

2018), ICT in Education means teaching and learning by the use of ICT is currently
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being used in education to assist studentsto learn more effectively by providing
teachers with access to a wide range of new pedagogy. Specifically mathematical
educational software GeoGebra, Microsoft mathematics, MS excel and many others
can be used in teaching mathematics as teaching aids. These educationa software to
students offer a much better visualization, dynamism, and opportunity for independent
learning, and their knowledge by searching the Internet.

Help to use technology. Technology cannot be effective in the classroom
without teachers who are knowledgeable about both the technology itself and its
implementation to meet educational goals. While technology use in the classroom is
increasing, improving learning through its application should remain the goal. ICT
provides teachers with opportunities to capitalize on the idea that it can help students
visualize mathematical ideas and concepts.

Participant A said; Snce 5 years | am teaching mathematics by using different
technology which help me during the Covid-19 pandemic also. In pandemic | used
Microsoft office, Zoom, Google classroom, etc. to teach the students from home. |
become perfect to use GeoGebra and math pad in teaching and learning activities.
ICT was essential to teaching in the Covid-19 pandemic. Microsoft Teamis used. The
teaching and learning process is ongoing in every circumstance, as seen on zoom,
YouTube, etc. Teachers are given the chance to perform their use of GeoGebra and
math pads in instructional activities.

Participant B shared; | am strongly agreed on that using ICT makes teachers
update in this changeable world. There are various instruments available to assist
with math's instruction. Technology should help in the formation of a teaching group
through social media platforms such as Viber, Messenger, and Zoom. ICT forces

educators to stay current in this dynamic world. Through social media siteslike
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Viber, Messenger, and Zoom, technology should aid in the establishment of a
teaching group.

Participant C said; By integrating mathematical software and school
management software, ICT assisted us in resolving mathematical problems and made
it simpler for students to complete homework, project work, and evaluations ;school
management software, (IEMIS). Thisindicates that ICT aidsin the teaching of
learning to assessment phase. It makes it simple to assess the results of the students
learning. | believe that ICT supported us in solving mathematics problems and made
it easier for learnersto complete homework, project work, and evaluations by
utilizing mathematical software and school management software (IEMIS).

Participant D shared; | agree on that ICT has helped in the teaching and usage
of each app association, as well as the knowledge to use mathematical software to
discover and construct mathematical educational materials, and to train students and
choose teaching methods based on their interests, requirements, and subjects. There
are numerous materials available to aid in the teaching of mathematics. Technol ogy,
such as Viber, Messenger, and Zoom, should assist in the formation of a teaching
group. Smartphone, math pads, social media groups, and student evaluation are
examples of frequent teaching and learning activities with the skills to use
mathematical software to find and create instructional materialsin mathematics, as
well as the ability to educate students and select teaching techniques depending on
thelr interests, needs, and subjects, ICT aids in the teaching and utilization of each
app association.

From the narrative responses of above it say that after teaching through the
ICT, teachers become able to use different ICT tools and software which directly

develop their professionalism. Digital infrastructures like printers, computers, laptops,
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tablets, etc. arejust afew examples of ICT tools for teaching and learning. Other
examples include software programs like Google Meet and Google Spreadsheets. ICT
tools for teaching and learning have the potential to make learning enjoyable for both
teachers and students.

In this modern period the use of ICT in teaching mathematics provides new
possibilities in teaching profession. Research Bansal, (2007)indicates that ICT can
change the way of teaching and it is useful in supporting more student centered
approaches to instruction and in devel oping the higher order skills and promoting
collaborative activities. That is why, Mathematics teachers should be provided with
different professiona development trainings including use of ICT in the mathematics
classroom according to the demand of time.

Classroom management. Classroom management refers to the skills,
techniques, and tools that teachers use to ensure that the classroom runs smoothly. It
isthe skills, techniques, and tools that teachers use to ensure that the classroom runs
smoothly and that students have afavorable learning environment in which to grow
academically and socially.

Participant A articulated; Of course different tools and materials help in
classroom management process. In comparison to the otherstools, ICT tools have the
very effective role to manage the classroom effectively and make the classroom smart.
A smart classroomis outfitted with a variety of technologies that are directly used for
teaching and learning. Laptops or tablets, e-books, software packages, digital
whiteboards, and other devices are examples of smart classrooms. Use current e-
books and online information rather than previous textbooks, personalize instruction
for each student, encourage themto collaborate in a number of different locations,

discover user-friendly technology for students, and provide a combination of digital
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and offline instruction.

Participant B said; Different ICT tools computers, projectors, and other
multimedia devices to teach students in a smart classis the need of students these
days. Use of ICT makes the class room more creative, interactive and more
interesting so that all the students in the class can learn the lessons, term effectively
and construct the knowledge of the subject matter and learn the global dimensionin
teaching and learning mathematics. | use variety of technologies like as dlide
presentations, audio and video conferencing, and application sharing, and shared
white boards. . When | teach using videos, internet, etc., | get lots of opportunity to
communicate with students. Sudents become mor e active. Computers, projectors,
internet access, and other multimedia devices have the very important role for the
smart class.

Participant C expressed; Teachers play a critical role and bear significant
responsibility for improving classroom instruction. In smart classroom management,
ICT is an essential tool for supporting effective teaching and learning activities.
Mathematics teacher constantly thinking about acceptable approaches, techniques,
and ideas to use in the classroom. Math classes are made more entertaining by using
audio-visual material. | am constantly thinking about acceptable approaches,
techniques, and ideas to use in the classroom. | solve difficulties and provides
solutionsin our course. | play a critical role and bear significant responsibility for
improving classroom instruction. Math classes are made more entertaining by using
audio-visual material. In smart classroom management, ICT is an essential tool for
supporting effective teaching and learning activities.

Participant D stated; the teacher takes on more of a facilitator rolein a

constructivist classroom, and the students actively participatein the class. It is
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important for the learnersto jointly create new information, they are encouraged to
engage and exchange ideas. Teachers can select from a variety of technologies like as
dlide presentations, audio and video conferencing, and application sharing, and
shared whiteboards. Smart Teaching Solutions is a company that works with a wide
range of practical teaching tools and materials for instructors, such as teaching
games and simulations. Smart Teaching Materials provide exercises and examples
that teachers can usein their classes. Visual learning multimedia teachings are
dynamic.

From the above narration it is claim that use of different ICT tools makes the
class room more creative, interactive and more interesting so that all the studentsin
the class can learn the term effectively and construct the knowledge of the subject
matter and learn the global dimension in teaching and learning mathematics. The
teacher is an important person in the classroom who helps to make teaching and
learning activities more effective and enjoyable. ICT motivates the students for the
interaction and also concept can be built by the visual materials, For example; while
teaching the volume of pyramid in class ten, the picture drawn into the board seems as
parallelogram in the base that could create the misconception on students, carrying
real pyramid into the class may not be possible, so visual of pyramid or 3D Drawing
of pyramid helps them to make the concept of the shape.

Expensive. Difficultiesin using ICT and M athematics software are related to
the weakness of any Mathematics teacher’s knowledge of what technology is
available and how to use them while teaching and learning Math. Mathematics
teachers will have to take considerable challenges in both Math contents and
computer technology.

Participant A stated; In our government schools applications and software
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designed for Math education are quite expensive and hard to find. There are several
variables that can influence how technology is used in educational practices,
including infrastructure-related variables, human resource-related variables,
software and hardware-related variables, and technical variables. Despite the
software's availability, there won't be enough training to useit. | can say that using
ICT isdifficult for students and teachers.

Participant B articulated; Although there are many various kinds of
hardware and software available, they are very expensive and challenging to operate.
Like laptops, smart boards, and projectors, which are expensive for familiesin the
lower and middle classes. Costly and challenging for beginnersto use programs like
Mathematica, GeoGebra, Math pad, and Braining camp. There are different types of
hardwar e and software in the market but they are very costly and difficult to use.

Participant C expressed; Most software’s available in market are free for 7
days or 30 days like Braining Camp which is available of only 30 days. After
completion of trial period they demand for huge sum of amount for activation of
software’s. The required sum of money is not affordable for teacher and school or
institution will not sponsor for the capital amount.

Participant D said; Teaching materials are expensive and strenuous to use
and also tough to manage the software. Like when taking online classes on Zoom
application it has time limit of 45 minutes and certain user limit. After completion of
time limit it will demand for huge amount of money which | cannot afford and school
will not provide the required amount of money. The programis difficult to manage,
costly, and requires a lot of effort to utilize.

From the narrative responses of above it say from the different software and

tools are expensive and difficult to get in everywhere. Devel oping countries,
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technology implementation into education systemsis adifficult task asit requires a
magnum of funds, infrastructure and support facilities. That is why, mathematics
teachers should be provided with different professional development trainings
including use of ICT in the mathematics classroom according to the demand of time.
Students are not motivated in the learning of mathematics and do not visualize
mathematical knowledge on them. Students prefer to learn in the screen like
computer, TV, mobile and other screen based devices. So, to address these screen
based generation, our teaching should be globally accepted and must be students
centered.

Time consuming. Shortage of time-in schools, teachers are usually burdened
with multiple tasks other than teaching. Moreover, they have to teach all types of
subjects aong with ICT. They do not have time to design, develop and incorporate
technology into teaching and learning. The teacher needs time to collaborate with
other teachers as well as learn how to use hardware and software and at the same time
keep oneself updated with the latest technology.

Participant A said; In School teaching time for a classis about 40-45
minutes which is very less to guide to use software’s and teach course content. It is
also difficult to design teaching material and make it use. Like making 3D design
materials in GeoGebra and explaining it. Teaching and demonstrating the software
take more time which is not sufficient on 45 minutes class and | cannot give time from
home due to personal reasons. At the classroom teacher has for about 40 to 45
minutes for teaching, which is very short time to explain the material and teach by
using different software and ICT tools.

Participant B stated; Dueto lack of flexible time it is difficult to start the

software and teach the students in class. Lack of technical knowledge causes
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distraction in classif any problem occurs during the teaching time. Lack of proper
infrastructures on school interrupts class due to cut off of electricity and internet
which is more time consuming. It is challenging to launch the program and instruct
the pupilsin class due to a shortage of flexible time. If an issue arises while the
teacher islecturing, a lack of technical understanding will distract the class. The lack
of adequate infrastructure at the institution causes class interruptions due to lost
internet and e ectricity, which takes more time.

Participant C said; Making question sets caused more time due to lack of
technical knowledge and evaluating the student’s works also consumed more time.
Teaching ICT methods to students brings more distraction to student which will take
more time in learning. Giving access to computer and internet for student’s, diverts
their minds towards game and other contents rather than teaching materials. Dueto a
lack of technical understanding, creating question sets took more time, and assessing
the students' work also took longer. Sudents become more distracted when learning
ICT techniques, which lengthens the learning process. Giving students access to
computers and the internet causes them to focus on games and other entertai nment
instead of learning materials.

Participant D expressed; Thereis no time to finish up the syllabus and
prepare the students for examination. | need to teach arithmetic, algebra and
geometry and additional exercise books. Teachers have to prepare lots of extra
materials for the assessment. Moreover, we are overloaded with our tasks where we
have to conduct the school-based assessment.

From the above narration it is claim that teaching through the ICT tools need
the more time. It requires extratimeframe. There is not enough time to complete the

course and have the students ready for the test. Math, algebra, geometry, and
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supplementary exercise books are needed for teaching and learning. For the
assessment, teachers must prepare aton of extraresources. Furthermore, we have too
many chores to complete, including the school-based exam. It demands additional
time. Teachers always depend on the information that searched from the web. It may
make a mistake. Information from the web or internet that mostly came or wrote from
personal’'s opinion. It isnot al facts by the way. Teacher who depend more on the ICT
do not perform well as a teacher. For example, they may not check through the details
of the work that searched from the web. Designing and implementing instructional
materialsis equally challenging. Like creating and describing 3D design materialsin
GeoGebra. Class time does not alow enough time for teaching and software
demonstration, and professors are unable to provide time from home owing to
personal obligations.

Section I1: Perceptions of Mathematics Teachers Towards TPD and ICT

Information and communication technologies (ICTs) have got still very impact
on the teaching-learning process, their effect was aso in the past at the beginning of
the century. many teachers find that interesting and well-planned tasks, projects, and
resources provide akey to harness-in the educational potential of digital resources,
Internet com-medications and interactive multimedia to engage the interest,
interaction, and knowledge construction of young learners.

Importance of ICT on TPD. The use of ICT in the mathematics classroom
has primarily held of particular concern to mathematics educators. Students
motivation and confidence are increased when technology is integrated into classroom
instruction. According to lloube 2013 state ICT can provide more flexible an effective
ways for professional development for teachers, improve pre and in service teachers

training and connect teachers to the global teacher community.



Participant A said; In my view ICT isimportant for the professional
devel opment of the Mathematics teachers. While teaching | use videos, smart board
and sometimes GeoGebra software also. | create the different materials on the
computer and showed at the classroom. Students become more active while | am
teaching through technology. The benefits of ICT in education is of such that students
in the classroom can all learn from the curriculum material. Sudents with special
needs are no longer at a disadvantage as they have access to essential material and
gpecial ICT tools can be used by students to make use of ICT for their own
educational needs.

Participant B expressed; | use ICT for my professional development in terms
of teaching, learning and for self-learning skills. In this technological world
knowledge about different technology became essential. One of the key skills for the
21st century which includes eval uating, planning, monitoring, and reflecting to name
a few. The effective use of ICT in education demands skills such as explaining and
justifying the use of ICT in producing solutions to problems. Students need to discuss,
test, and conjecture the various strategies that they will use.

Participant C stated; Sometimes students ask the very difficult questions. In
this case | promise themto clear about that problem tomorrow. | will search on the
internet and solve the problem. Then next day | make students able to solve the
problemsin the easy way. ICT enhances subject learning. It iswell known these days
that the use of ICT in education adds a lot of value to key learning areas like literacy
and numeracy. ICT use develops ICT literacy and ICT Capability. Both are 21st-
century skills that are best developed whilst ICT remains transparent in the
background of subject learning. The best way to develop ICT capability isto provide

them with meaningful activities, embedded in purposeful subject-related contexts.
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Participants D expressed; Of course ICT play the very important to devel op
my professionalism. | get lots of resources for teaching and learning on the inter net
and youtube. | also use different software which make my teaching process so easier.
| just have to put a laptop, iPad or computer in the classroom to understand how this
works. ICT naturally brings children together where they can talk and discuss what
they are doing for their work and thisin turn, opens up avenues for communication
thus leading to language devel opment.

From the narrative responses of above it say that society's demand for new
technology has not left out children and their needs. In modern science and
technological societies education demands more knowledge of teacher regarding ICT
and skillsto use ICT in teaching and learning process. Children are fascinated with
technology and it encourages and motivates them to learn in the classroom. When ICT
isintegrated into lessons, students become more engaged in their work. Teachers can
use ICT to make teaching and learning activity more effective and interesting. A
competent teacher has severa skills and techniques for providing successful teaching.
So development and increase of skills and competencies of teacher required
knowledge of ICT and Science and Technology. The knowledge of ICT also required
for mathematic teachers during teaching because this integrated technol ogical
knowledge hel ps a perspective teacher to know the world of technology in a better
way by which it can be applied in future for the betterment of students.

Relationship between ICT and TPD. ICT helpsteacher to update the
knowledge skills to use the new digital tools and resources. It is one of the mgor
factors for producing change in teacher’s profession. Because of the growing
opportunities for ICT integration in every area of the educational environment,

teachers in the twenty-first century face new problems
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Participant A said; In this modern period the use of ICT in teaching
mathematics provides new possibilities in teaching profession. Students who are often
exposed to technology in the classroom have higher math skills, presenting abilities,
and are willing to put forth more effort in their study, all of which have a positive
impact on their professional growth. | feel that Information and Communication
Technology in Education is a method of education that makes use of ICT to support,
improve, and optimize information delivery.

Participant B expressed; [CT hasinvaded and transformed many aspects of
our livesto the extent that we live in an environment that is dominated by technol ogy.
The ICT learning is a rising trend wher e the education has outgrown the physical
constraints of the classrooms and acquired mobility. Our lives have been invaded and
transformed by ICT to the point where we now live in a technol ogically dominated
environment. With the rise of ICT, education has evolved beyond the confines of the
traditional classroom and gained mobility. Students may access information whenever
and whenever they want, and the number of institutions offering such cutting-edge
technology environments is growing daily.

Participant C stated; With the growing opportunities of ICT integration in
every area of teaching mathematics, teachersin the twenty-first century face new
problems. TPD wer e the engagement of stakeholdersin developing a shared vision
about therole of ICT in education, and engaging teachers in school -based
communities of practice or professional learning networks, as an effective means of
developing I CT-integrated pedagogy. Teachers in the twenty-first century face new
challenges as a result of the expanding prospects for ICT integration in all facets of
mathematics instruction. In order to effectively build ICT-integrated pedagogy, TPD

focused on getting stakeholders to have a common understanding of therole of ICT in
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education. It also involved getting teachers involved in school -based communities of
practice or professional learning networks.

Participant D expressed; Students who are continuously exposed to
technology through education has better ‘mathematics skills’, presentation skills, and
are ready to take more efforts into learning, which helped them on professional
development. Sudents who are regularly exposed to technology in the classroom
learn arithmetic more effectively and are willing to put forth greater learning efforts,
both of which are beneficial to their professional growth.

From the narrative responses of above it say that excellent teacher
professional development established as a continuum ranging from pre-service
throughout in-service training is vital in the age of information technology,
characterized by constant change and advancements. Research Bansal , (2007)
indicates that ICT can change the way of teaching and it is useful in supporting more
student centered approaches to instruction and in devel oping the higher order skills
and promoting collaborative activities. Also UNESCO (2009), state that the use of
ICT promotes the quality in education. That is why, Mathematics teachers should be
provided with different professional development trainingsincluding use of ICT in
the mathematics classroom according to the demand of time. Students are not
motivated in the learning of Mathematics and do not visualize mathematical
knowledge on them. Students prefer to learn in the screen like computer, TV, mobile
and other screen based devices so, to address these screen based generation, our
teaching should be globally accepted and must be students centered.

Challengetouse ICT on TPD. The result of the findings showed that ICT
can take away valuable learning time, it can be overused, aso. It can turn educationd

experiences into games for students and thus enhances low academic performances.
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Teachers can observe students different skills and activities which are important for
the professional development of mathematics teacher.

Participant A said; Though | use various technology as a teaching materials,
sometimes | am unable to use different updated technology. Effective teachers
training, effective feedback, seminars class is needed. Technology utilization de facto,
however, isfar from being a means for systemic change in teacher’s professional
development of mathematics teachers. Here participant said that he used different
tools for teaching mathematics for the secondary level students. In this technological
wor|d teachers needed to be updated on the basis of situation but the change of
different technology can create the problems for the teachers. Different software
which are devel oped to teach mathematics and different teaching material are being
updated but teacher are unknown about it.

Participants B said that in our Nepal context using ICT on the teaching career
and professional development of the mathematics teachers can create some problems.
When | am teaching through videos and power point student are less active on
learning process and | feel difficult to attract themon learning. Teachers need to have
knowledge and skills of using technology before they can discover how to implement
it. For example the use of internet, computer, GeoGebra, Mathematica etc. are
essential for the teachers to learn and make student practice on them.

Participant C expressed that ICT is very useful tool but sometimes it become a
problems for me. While using computer, internet and different technology as a
teaching materials in mathematics teaching teachers should face the different
difficultieslike, difficult to attract the student’s attention on the content, make
students able to use different learning materials, etc.

Participant D expressed that in the starting phase not only students teachers
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also have to pass various problems. Different ICT tools computer, YouTube, smart
board, etc. are more expensive and most of the schools cannot afford it. In the starting
phase of using ICT tools in teaching and learning process different tools create the
problems for both students and teacher. Some schools and teachers cannot afford the
various expensive technological teaching materials. It also take more time to prepare
and used inside the classroom. Teachers may face the problems about time and
money.

From the above data it can say that in our Nepal ese setting, the use of ICT in
the teaching career and professional development of mathematics instructors can pose
certain chalenges. When teachers teach using Y ouTube videos, students may not pay
attention to the films and there is low time to communicate. When teachers use ICT
tools for teaching, and learning various things from internet it causes the less
communication opportunity. Different ICT tools like internet, computer, Y ouTube,
power point, GeoGebra, Mathematica, etc need the more time and money so It could

be challenges for teacher.



Chapter V
FINDINGS, CONCLUSION AND IMPLICATIONS

This chapter conveys the summary and findings of the study, conclusion and
implication of the study based on the analysis and interpretation of the datain
previous Chapter IV. Then finally, the recommendations for different levels are
presented.
Findings

This study has the qualitative data which was collected from the narrative
inquiry. It is aresearch where participations narrations helped to find out the
perception of teachers towards the role of ICT on TPD. This research was donein
Sindhupal chok district. There were four participants who had seven years of
experiences on teaching mathematics subject. | collected the data by using narrative
inquiry research design. | interpreted and analyzed the data from narrative inquiry.
Based on the data analysis performed on chapter 1V | found the following findings.
Praxisof ICT

Development of teaching skills. Teachers can employ a variety of teaching
strategies and approaches by utilizing different technology, such as a computer,
calculator, various apps, etc. The main advantage of more learning tools, including
software and websites, is their beneficial outcomes. The educational ICT programs
offer afresh structure that allows enhancing the methods of teaching and studying
mathematics.

Help to use teaching materials. ICT can be used by students to make
calculations, create graphs, and assist in problem-solving. Problems can be solved via
spreadsheets, computer algebra systems, or graphical calculators. The new digital ICT

isaconglomeration of hardware, software, multimedia, and delivery methods rather
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than a single technol ogy.

Help to use Technology. Teachers need to be aware of how to use technology
in the classroom effectively. ICT is transforming how mathematics is taught and
learned by bringing life to classroom learning environments, including specially
designed virtual environments. It can help teachers stay focused on the National
Curriculum and avoid getting sidetracked by extraneous concerns.

Classroom Management. The many technologiesin asmart classroom are
specifically employed for teaching and learning. Smart classrooms include things like
laptops and/or tablets, | gadgets, e-books, software programs, digital whiteboards, and
other gadgets. The abilities, methods, and resources that instructors employ to make
sure the classroom operates well are referred to as classroom management.

Expensive. The availability of the most modern hardware and software
facilities impacts how effectively and efficiently technology is used. The integration
of technology into educational systemsin poor nationsis a challenging endeavor since
it necessitates massive amounts of resources, infrastructure, and support services.

Time Consuming. Teachers in schools are frequently tasked with duties
outside of teaching. They also have to teach a variety of other disciplinesin addition
to ICT. They lack the time necessary to plan, create, and integrate technology into
teaching and learning. The teacher requires time to work with other educators,
understand how to utilize hardware and software, and stay up with the most recent
technological developments.

Role of TCT on Teachers’ Professional Development

Importance of ICT on TPD. For the most part, math educators have been

particularly concerned about the use of ICT in the classroom. Portable graphic

calculators, computerized graphing, specialized software, spreadsheets, databases, and
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other tools are afew examples of how ICT is used in math. Technology integration
improves student motivation and self-assurance in the classroom.

Relationship between ICT and TPD. The rising opportunities for ICT
integration in al elements of mathematics instruction presents new challenges for
teachersin the twenty-first century. TPD concentrated on encouraging stakeholdersto
have a shared view of the importance of ICT in education in order to effectively
develop ICT-integrated pedagogy. Additionally, it required involving teachersin
professional |earning networks or communities of practice headquartered at their own
schools.

Challenge to use ICT on TPD. Different technologies cause issues for both
students and teachers in the early stages of integrating ICT tools into the teaching and
learning process. The many pricey electronic teaching supplies are beyond the means
of certain schools and teachers. Additionally, using it in the classroom and preparing
for it takes additional time. Teachers could experience issues with time and money.
Conclusion

Teachers can gain knowledge in their specialized profession in avariety of
methods. The Internet is now considered to be the best technology for finding the
information we need. The government hasinitiated distributing computers and
Internet access in government-run schools in Nepal as well. To determine whether
Secondary Level Mathematics teachersin the Indrawati Municipality of the
Sindhupal chok district use the Internet to broaden their knowledge, keep up with
current educational innovations and developments, and to build their professiona
abilities and mathematical expertise.

The vast mgority of those respondents participated in online conferences.

They claimed that a vast amount of beneficial information about teaching is available
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on the internet. The majority of mathematicians are aware that technology integration
in the classroom is beneficial and that teachers should be familiar with technology and
the Internet. Respondents shared their opinions, arguing that adopting a good attitude
toward technology and the Internet is essential for teachers to advance their careers.
They also mentioned the value of online resources in creating instructional materials
that are both necessary and acceptable.
For their professional development, the majority of respondents have used a variety of
software programs, including GeoGebra, Mathematica, and Braining Camp. In fact,
teachers are using the internet to hone their abilities. Additionally, they are harnessing
the internet to create educational resources that are relevant and necessary. Their lives
were easier and more productive thanks to the computer. Although the software’s are
very useful on teaching in daily classes, they are very expensive to buy, aswell asit
consumes more time on learning to use it. Finaly, it was found that mathematics
teachers of Sindhupalchok district found improvement in their professional
development after using different tools and software’s through Internet.
Implications

Policy related. Severa studies have explored the significant use of
computers and Internet in teachers’ pedagogical activities. These studies
indicated that teachers can play asignificant role to integrate ICT for their
effectiveness regarding their instructional activities. A solid ICT based
infrastructure is needed and should be planned by the policy makers while teachers
should be responsible to implement these policies in their institutions. The
proper financing, adequate training and comprehensive planning are required for
integrating. CT tools should be included in mathematics education as well. The

government should offer instructors workshops, trainings, and lectures on ICT.



Computers in schools should be managed by the government for both teachers and
students. Teachers should have free and/or easy access to the Internet's resources.

Practice related. Teachers need to be updated with the recent trends and
innovations regarding ICT tools and software’s through internet.

Further research related. Asits objective suggest this research was only
limited to the perceptions of mathematics teachers towardsrole of ICT on TPD and
praxis of ICT on professiona development of mathematics teachers. Furthermoreit is
limited by the research design. The research was conducted only in Sindhupal chok
district so finding may not be generalized to other areas and situations.

| recommended that future study should be conducted quantitatively or mixed
method with small or large sample size. Similarly, participants in this study were from
the village and public schools. Suggesting that it could be conducted in cities and
private schools. Many studies can be conducted on importance of ICT in TPD, use of

Internet on TPD, necessity of ICT on TPD, etc.
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Appendix
Guiddinefor Interview with Mathematics Teacher
Name of Teacher:
Subject:
Class:
Warning Period:
The interview with teacher was taken on the basis of following main topics

1. What is TPD? Why do teachers need it?

3. IsTPD helpful for teachersin any way?

4. What isICT? How do you use ICT in mathematics teaching?

5. What are the advantages and disadvantages of using ICT in teaching
mathematics?

6. Based on your experience, what is the benefit of using ICT while studying

mathematics?



8. What differences have you found in classrooms or teaching activities between

teaching using ICT and teaching without using ICT?

9. Based on your experience, what are the disadvantages of using ICT while

studying mathematics?



