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Context

Chhattisgarh, located in central India is the tenth
largest state in India with a population of 25.54
million people. The northern and southern parts
of the state are hilly, while the central part is a
fertile plain. At the time of writing this article,
Chhattisgarh had 16 DIETs, 2 BTIs (Basic
Training Institutes), 1 CTE (College of Teacher
Education), and 1 IASE (Institute of Advanced
Studies in Education).

Surveys conducted by various institutes such as
National Achievement Survey, State
Achievement survey, Pratham, show that the
understanding of mathematics in Chhattisgarh
school children is very poor. Traditionally
mathematics is considered as a difficult subject
both by the teachers and students and geometry
is no exception.

Geometry and ICT

“Geometry is the beginning of Mathematics for the
young child since geometry is none other than the
study of spatial relationships. It is the means of
viewing a situation mathematically to provide one or
more ways of gaining understanding. Almost every
object has some geometric property, and stimulated
by his experiences, a young child has an innate
curiosity about geometry. Shapes, size and position
are entities for him to explore, manipulate and control,
and the means whereby he organizes his environment,
so that geometry becomes the natural way for
developing intuition, creativity, enquiry, and the
ability to solve problems.” Earnest Choat

Teaching of geometry can be made easier and
more interesting using technology.Hundreds of
figures may be drawn in minutes
whereasdrawing byhand may be very difficult
and time consuming. A teacher who is
conversant with using ICT might find it possible
to develop better pedagogy for teaching Geometry

even in pen pencil method.In any case, given
current developments in the world, it is
imperative that teachers become conversant and
comfortable with using ICT.

Capacity building in the use of ICT for teacher-
educators is required. A separate provision has been
made in the revised CSS for setting up of computer
labs and purchase of equipment (CSS Guidelines
2012, Page 54).

It has been proposed in recent policies that
technology in Teacher Education should be
actively integrated in all teacher education
institutions (TEIs). Satellite transmission
communication, content development,
MIS,interactive and self-paced learning should
be the focus areas for bridging the divide digitally
(Teacher Education Planning Handbook, 2014-
2015, Page 4). It is suggested that the TEIs should
have Resource Centre/ Teacher Learning Center
and MaterialDevelopment.

“Use of resource center and educational technologies
needs to beintegrated within the curriculum at all
levels.Instead of providing a separate course
onteaching applications for editing texts or
spreadsheets,students could beexposed to pedagogical
applications like Geo-Gebra (Mathematics) andMarble
(Geography). ………..Appropriate training needs to
be provided to the faculty in useof such
applicationsbefore they can be integrated into the
curriculum. …….DIETs can contribute to building a
cadre of teachers with computer competence
throughorganizing regularworkshops on Educational
Technology”.(Centrally Sponsored Scheme
ofTeacherEducation, 2012 page 36).

What can be done?

In this article, I want to address an important
area of mathematics i.e. Geometry at Upper
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Primary Level. Specifically, I wish to examine the
use of GeoGebra (an open resource software) with
the DIET teacher trainee students to clarify their
concepts and develop better pedagogy to teach
geometry at elementary level. This will help them
to visualize geometry shapes with little effort
using technology. It will increase their knowledge
of geometry and pedagogy of geometry to apply
to their teaching in elementary schools.

GeoGebra is an interactive geometry, algebra,
statistics and calculus application,intended for
learning and teaching mathematics and science
from primary school to university level. GeoGebra
is available on multiple platforms with its
desktop applications for Windows, Mac OS and
Linux, with its tablet apps for Android, iPad and
Windows, and with its web application based
on HTML5 technology. Open-source developers
and translators all over the world were part of
developing this software. It makes math tangible
but it doesn’t replace teachers.

All 16 DIETs in Chhattisgarh are located in
District Headquarters. Selection process of pre-
service teachers is on the basis of an entrance test
examination. In the selection process 80% seats
are for Chhattisgarh native students and 20%
seats are for all India students. This creates a rich
diversity among the students. All teacher
education institutes have good internet
connectivity. Good internet connectivity through
internet café is also available throughout the
state. Pre-service teachers can use these facilities
for reading study materials and updating their
knowledge. Use of android cell phones with data
connectivity is also very common among pre-
service students and I plan to utilize this as
well.All   of my work will be disseminated for
other students and teachers using SCERT
website.

Objectives of my work are as follows:

i. To develop study material for systematic
approach to teach GeoGebra based on our
class 8th (Grade-8) textbook.

ii. To develop user manual for using GeoGebra
based on our class 8th (Grade-8) textbook.

iii. To conduct ICT training for GeoGebra on
developed user manual for 03 DIETs, 02
Private D.Ed. Colleges.

iv. Pre-Service students will be asked to develop
their lesson plan using GeoGebra.

v. To enhance the visualization and
understanding of Geometry shapes among
pre-service students.

Educational Reform

In my reform proposal, I along with my State
Resource Group, will develop study material for
geometry taught at Grade-8 in our state. For this,
workshops will be conducted at state level. After
developing the study material with the help of
our IT team at SCERT it will be converted to
Geogebra open source software. In between
training on Geogebra will be conducted for 03
DIET and 02 Private D.Ed. College. The study on
pedagogy used to teach geometry by previous
year pre-service students will be done. Pre-test
on the content knowledge and visualization of
geometric images will be done on pre-service
students.

Trainings on Geogebra will be done at the DIET
and in private D.Ed. Colleges. After training on
Geogebra, post-test of pre-service students will
be conducted. In the post-test content knowledge
and visualization of geometric images will be
tested. Revised lesson plan will be designed after
discussion with pre-service students. We will
design the better pedagogy to teach mathematics.
Pre-service students will use revised lesson plan
based on their understanding and visualization.

NCF 2005 talks about ICT and its potential in
great detail but also cautions:

“While several countries have implemented CS and/
or IT curricula in schools, we need to be aware of the

challenges that Indian school students face. The first
of these is the paucity of technology resources for

computer science. It is absurd to teach computer science
(let alone computer usage) without access to computing

resources. Providing computer access and connectivity
for all children is a tremendous technological and

economic challenge. However, given the pervasive
impact of computer technologies, we need to address

this infrastructure challenge seriously and explore
viable and innovative alternatives with regard to

hardware, software and connectivity technologies
appropriate for rural and urban Indian schools.
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We also need to address the issue of the development
of a comprehensive and coherent curriculum model in
computer science and IT, which can serve as the basis
for the beginning of a discussion between educators,
administrators, and the general public. Certain core
elements are common to several CS and IT curricula,
and are applicable to Indian schools as well. These
include the concepts of iterative processes and
algorithms, general problem-solving strategies arising
from computing, possibilities of computer usage, the
place occupied by computers in the modern world,
and the societal issues that arise thereby”. (NCF 2005
Page 45-46)

As per Govt. of India Guideline digital resource
repositories will be made available with
contextual comment. “Existing digital resource
repositories from governments and NGOs including
audio resources (EDC), video resources, animation
movies etc. should be made widely accessible. It is
important to make the resources available in
districtrepositories linked to state repository. Student-
teachers also need to learn how toaccess the World
Wide Web for resources, including principles
governing quality, authenticity of resources, rules of
fair use etc.”

(CSS Guideline page 81.)

Potential Barriers

Before implementing my proposal, I have
identified some possible roadblocks and possible
solutions:

• Will the Educational Institute respond for the
implementation of Geogebra Software?: It will
require educating the educational institute
so that they will feel that it is useful for
students to work on this and it will enhance
the result.

• Student may be reluctant to respond the
reform project: Students will be educated by
their teacher educator about the importance
and usefulness of the GeoGebra software. We
will provide them hands on using GeoGebra
software. It will be explained that they will
enhance their quality of work and will
increase if the GeoGebra is used.

• Technology expertise and availability of
technology access may be a concern: The cost
of using technology at cyber café in

Chhattisgarh is relatively cheap. If student
teachers are properly motivated then
personal and institutional access can be
provided.

Key Partners

The proposal cannot be implemented by one
person sitting in the SCERT and requires
cooperation between several partners including:

i. Diploma in Education (Distance Learning
Mode) state level mathematics team at
SCERT C.G.

ii. 03 DIET, 02 Private D.Ed. Colleges,
Mathematics Faculty Members, Pre-Service
students and administrators.

iii. State Resource Group (Mathematics). The
state Resource Group will provide guidance
for developing study material.

For further extending the reform project after
one year, we expect the District Resource
Group to co-ordinate along with:

iv. Mathematics excellence center established by
ICICIFIG(ICICI Foundation for Inclusive
Growth) at DIET Ambikapur.

Colleges will participate in the first phase where
the faculty members will assist in content
generation. The cooperation of the administrators
of the respective institutes is vital. The team of
mathematics teachers of Diploma in Education
(Open Distance Learning Mode) will also help.

To assess the effectiveness of my reform proposal
I will primarily rely on reports of the pre-test and
post-test of pre service students. The possibility
of online pre-test and post-test may also be
considered.The student teachers of 03 DIETs, and
02 private D.Ed. will be involved. There are 100
students per DIET, 50 students each in private
D.Ed. colleges. As this is an innovative style of
project to be implemented in Chhattisgarh, the
instrument has to be designed after the
consultation of student teachers and faculty
membersso that a realistic instrument can be
designed.Reports related to content enhancement
and pedagogic development will be analyzed.
The effectiveness of study material developed and
user manual developed will be analyzed. Based
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on the feedback of student teachers and faculty
members it will be modified to improve its quality.
After success in first year it will be applied to all
DIETs and private D.Ed. Colleges.

The evaluation of my reform project will be done
in following ways:

i. Developed study material will be evaluated
by State Resource Group.

ii. Developed user manual for using GeoGebra
will be evaluated by IT team Members of
SCERT, DIET and ICICIIFIG.

iii. Interviews of pre-service students and
teacher educators will be done after ICT
training.

iv. Interview of lesson plan supervisor will be
conducted for the comparison of the lesson
plan prepared last year and after the
GeoGebra is introduced.

Conclusion

As described in the article, during my three month
program in Arizona State University, I prepared
a reform proposal for working on conceptual
clarity of geometrical topics among D.Ed.
students using geogebra software. The reform
proposal has been submitted in our department.
They have scrutinized the reform proposal and
suggested some changes.The suggestions were
made by the Secretary, School Education,
Government of Chhattisgarh who felt some
schools should be included.

The state resource group members have been
identified. The 10 member SRG was formed in
June, 2015 and included faculty from the SCERT,
subject experts from IFIG Raipur as well as
teachers and lecturers from government schools.
It was felt that the Geogebra software must be
promoted primarily in the RMSA schools where
ICT@School program is running and 10
computers per school are available. It is decided
that the SRG group will meet once every three
month and will be in contact using whatsapp
group and e-mail.   Study materials are being
developed by individuals and will be collated.
Initially we were following the basic Geogebra
Manual and 63 Videos available on Geogebra
Tube/ You Tube Chanel based on the basic
Geogebra Manual. Videoswere downloaded and

distributed to SRG. Translation of this manual
in Hindi and mapping of topics with our text
books is in progess.

 I have identified 04 schools including Teacher
Training Institutes. The development of user
manual and some study material on GeoGebra
is ongoing but progress is slow. I visited three
schools and have installed Geogebra, discussed
with teachers and shared 63 Videos (930MB, MP3
Format). The best part of the video is that it can be
played directly through USB Drive available in
schools T.V. Set. I also installed PhET Simulation
for Maths, Physics, Bio and Chemistry.

During the school visits and on inspecting the

computer rooms and in discussions with the
students I found that the computer lab is used for

teaching word, excel and powerpoint. This leaves
both the students and teachers dissatisfied as they

realize the potential of computers but are ill-
equipped to utilize them. They requested

simulation softwares, teaching material and
material related to their textbooks which could

be used in off-line mode. This is because the
internet is not available everywhere and the speed
is very slow even where it is available.

The main challenges are time given to school by
me. Schools are open at 10:30 am and closes at

4:30 pm. Beyond the school hours it is very
difficult to work with them.From SCERT,

frequently visiting school is also very difficult
because of the work load.School principals think

that it is an additional ICT activity so they are
reluctant to provide their own subject period for

GeoGebra. They think that it is a computer class
and must be conducted beyond their subject

periods. I think it is subject matter and should be
taught with their text book. To overcome this

problem, I am planning to map it with text book,
translate in Hindi and implement in all schools

of ICT@School. While there are many challenges,
I hope to successfully implement my project.
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