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Editorial

“If you have the patience to dive into the vast depths of your mind and smuggle
out the stray strands of thoughts - kept at bay for long enough, now waiting to
break out and be expressed- and assemble them into words, then all you have to
do is grab a pen”.

To think, learn and write must be a motto of each and every one of us to reach
our destination. A positive way of thinking teaches you to be more confident, you
do not want to pretend and be someone else, you learn to love yourself and to be
yourself and it boosts your confidence. The more, people practice a new skill
they are learning, the more dense the myelin in their brain becomes, which helps
them learn better.

The three main purposes of descriptive research are describing, explaining
and validating the findings. Research and development means systematic activity
combining both basic and applied research which is aimed at discovering solutions
to problems or creating new goods and knowledge.

The mission of Baselius Researcher, a biannual publication of interdisciplinary
research is to provide excellence in leadership practice by providing a venue for
academic students and practitioners to publish current and significant, empirical
and conceptual research in arts, humanities, applied, natural and social sciences

Regards,

Editors
Dr. Jalaja J. Malayan

25-3-2019 Dr. Jyothimol P.
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From the Principal’s Desk

Human mind ischaracterized by the quest for knowledge. Thisyearningis
the mould for human devel opment. Through search and research, heattempts
to answer questionsthat perplex him. Research activity provideshimwitha
lot of questionsand answerswhich again open up new vistas of knowledge.

BasdiusCollegeisreleasing I¥ I ssue of thel9"volumeof itsresearch journa
Baselius Researcher in March 2019. Like Santiago in Paulo Coelho’s
novel The Alchemist, let usalso follow knowledge with thehopethat “. . .
when youwant something, al theuniverseconspiresin helpingyouto achieve
it”.

All the best wishesto BasaliusResearcher and all thosewho haveworked
behindit.

Dr. Jancey Thomas

Principal
25-03-2019 Baselius College, Kottayam
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Agricultural Development and
12%Five year Plan:
Major Implications

| Resmi G. |

ABSTRACT

India is predominantly an agriculture country.Agriculture contributes major share
of the national income in India.Agriculture and allied activities played a significant
role in India’s growth process.However, agricultural performance is not at the de-
sired level. Agricultural progress is normally regarded as a prerequisite of economic
development. It was said that the priority areas in 12" Five Year Plan would be bet-
terment of farmers. This paper attempts to understand the impact of 12™ five year
plan on agricultural development.

Key Words: Agriculture, Development, Agricultural Strategy,Five Year Plan, Agricultural Growth,
Economic Development.

INTRODUCTION

Agriculture forms the backbone of the Indian Economy. It is also the basis of
important industries. Agriculture in India accounts for 25 percent of cumulative
exports. Agricultural progress is normally regarded as a prerequisite of economic
development. Agriculture has been the primary occupation of the people in India
right from the days of early civilization.The 10* five tear plan rightly stated that
“agricultural development is central to economic development of the country”.

Kuznets identifies four possible types of contribution that the agricultural sector
is capable of making to overall economic development. These are:

® Product contribution,i.e., making available food and raw materials,
® Market contribution,i.e., providing the market for producer goods and
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consumer goods produced in the non- agricultural sector,

® TFactor contribution,i.e., making available labor and capital to the non-
agricultural sector,

® TForeign exchange contribution.

Agriculture constitutes the largest share of India’s income, although the share
has declined from 55% in the early 1950s to about 30% in the early 1990s.Nearly two-
thirds of the population of the country depend directly on agriculture for their
livelihood and the growth of the overall economy depends on the performance of
agriculture to a considerable extent.

Policies for Agricultural Development

The first and second plan placed great emphasise on expanding irrigation facilities
for agriculture.Programmes for reorganization of agrarian relations and rural
development like land reforms programmesand community development programmes
were also taken. This emphasize on major and medium irrigation projects, community
development and co-operation continued almost till the end of the third plan. From
institutional reforms, the focus of agricultural policy shifted to technology. The New
agricultural Strategy (NAS) was introduced in selected regions of the country in a
bid to push up agricultural production. The focus now shifted to provision of credit
and other agricultural inputs to farmers at subsidized rates to encourage their
widespread usage and better agricultural marketing facilities and so on.

Agricultural Development and 12* Five year Plan

During the last two decades, Indian agriculture has been facing major challenges
like deceleration in growth rate, inter-sectoral and inter-regional equity, declining
input efficiency, degradation of natural resources, etc. with consequent adverse effects
on food and nutritional security, food inflation and poverty reduction. However, the
11th Plan had some success in reversing the deceleration of agricultural growth
witnessed during the 9th and 10th Plan but food inflation still remains a major
concern.The 12" plan provides an opportunity to restructure policies to achieve a
new vision of growth that will be faster, more broad-based, sustainable and more
inclusive. With the fairly decent growth experience behind, the nation is poised to
make yet another impressive mark during the 12" Five Year Plan. A positive feature
of the experience is that agricultural growth increased from 2.4 percent in the tenth
plan to 3.7 percent in the eleventh plan. Action is needed on several fronts including
provision of basic support services such as technology and irrigation infrastructure,
access to credit, good and reliable seeds and improved post-harvest technology.

The 12th Plan growth target for agriculture sector has been set at 4 percent with
food grains growth at about 2 percent and non-food grains sector (horticulture,
livestock and fisheries) growing at about 5-6 percent. However, looking at the growth
in agriculture sector in general and high-value agriculture, particularly, horticulture,
fisheries, dairy and meat sector during the 11th Plan, there is a need to put additional
efforts to achieve 4 percent growth in agriculture. The failure to achieve targeted
growth in agriculture has resulted from the inadequacies of the provision of the
critical public goods such as research and development, extension services, surface
irrigation, rural infrastructure, etc. on which agricultural growth thrives as well as
inappropriate policies. In order to achieve the targeted growth in 12th Plan, we need
to address some of these inadequacies. The sector would require substantial increase
in investment both by public and private sector in agriculture research and

12 | Vol. XIX No. 01 January - June 2018 |
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development including extension, rural infrastructure, post-harvest and market
infrastructure including storage and processing, reforms in laws related to land markets
and marketing of agricultural products, and appropriate price policy. The pricing of
agricultural inputs such as irrigation, electricity for pumping water, fertilizer, etc.
needs rationalization. The distributional aspects of agricultural credit including inter-
regional and inter-class inequalities in access to credit, decline in rural branches,
declining share of direct credit, etc. must be addressed. People’s participation, which
will help in promoting the bottom up approach of planning process and also help in
faster diffusion of the technologies and best practices among farmers, community
based actions and participation of disadvantaged sections of the society in
developmental process, needs to be strengthened.The following are the major initiatives
of the 12"five-year plan for agriculture development:

® The Twelfth Plan Working Group on Crop Husbandry, Demand and Supply
Projections, Agricultural Inputs and Agricultural Statistics has made projections
for food grains and other food items by the terminal year of the Twelfth Plan,
that is, 2016-17.

® The Twelfth Plan working groups set up by the Agriculture Division of Planning
Commission have strongly recommended that the Twelfth Plan should put
special focus on building capacity that encourages group formation and collective
effort by small, marginal and women farmers rather than simply provide
additional subsidy to individuals in these categories.

® The Twelfth Plan Working Group on Disadvantaged farmers including women
has provided evidence-based assessment of the ground situation.

® The Twelfth Plan Working Group on Agricultural
marketing,infrastructure,secondary agriculture and policy for internal and
external trade has in fact suggested that an institutional development component
along the lines of NABARD.

® The Twelfth Plan Working Group on Institutional Finance, Cooperatives and
RiskManagement has projected the demand for credit during Twelfth Plan at
between ‘31,24,624 crore and ‘42,08,454 crore, depending on the methodology
used.

® Agricultural research has played a vital role in agricultural transformation and
in reducing hunger and poverty and its role in the Twelfth Plan will be crucial.

® An important Twelfth Plan initiative is the National Dairy Plan (NDP), which
has already been launched as a central sector scheme with credit support from
the International Development Association (IDA).

® During the Twelfth Five Year Plan, the National Horticulture Mission will
integrate the several existing schemes in this sector and aim at holistic growth
of horticulture sector, including bamboo, through area-based regionally
differentiated strategies, which include research, technology promotion,
extension, post-harvest management, processing and marketing, in consonance
with comparative advantage of each State/region and its diverse agro-climatic
features.

® A major new mission that will be launched during the Twelfth Plan is the
National Mission for Sustainable Agriculture (NMSA).

| Vol. XIX No. 01 January - June 2018 | 13
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EXPECTED OUTCOME
® Faster and inclusive growth through more diversified agriculture
® Economies of scale to small and marginal farmers
® 4% growth in GDP of agriculture and allied sectors
® [Enhanced food and nutritional security
®  Stability in food prices

Although agriculture now accounts for only 14% of Gross Domestic Product
(GDP), it is still the main source of livelihood for the majority of the rural population.
As such rapid growth of agriculture is critical for inclusiveness.Important structural
changes are taking place within the sector and there are definite signs of improved
performance. The National Sample Survey Organization (NSS) data brings out that
rural labour are shifting to non-agricultural work,tightening the labour market in
agriculture and putting pressure on farming. So the twelfth five year plan is an
important initiative for agricultural growth.
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Exploring the Teaching of Writing:
A Case Study of
Two School Teachers

| Alene Ketema Mekonnen |

ABSTRACT

Writing is a difficult skill for many learners as it involves more than putting sen-
tences together in language that is grammatically correct and appropriate. It requires
a high degree of organization regarding the development and structuring of ideas,
information, arguments, a high degree of accuracy, complex grammar devices, careful
choice of vocabulary, and sentence structures in order to create style, tone and infor-
mation appropriate for the readers of the written text. Writing needs to be taught and
which is learned from practice. The main purpose of this article is to take a look at
how two grade 11 English language teachers work withwriting and exploring their
writing skills instruction. Two teachers in twodifferent schools are included in order
to get an insight into teachers’ practice of the teaching of writing skills. This has been
done through classroom observations, and interviews. The results show that both
teachers seem to use aspects from several theories of writing. The results also show
that the teachers’ level of awareness of theories and practice of teaching writing are
not matched.

Key words: writing, teaching writing skills, writing theories, and case study

INTRODUCTION

Language is an effective way for the communication of our feelings. According to
Hadely (2001), and Pamela (1991) language is a set of sounds by means of which
feelings, thoughts, and sentiments are conveyed to other human beings. The skills of
the language are seen as vital means of communication to participate actively in the
global economy and to have access to information and knowledge that provide the
basis for both social and economic development.
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Writing is one of the basic skills of the English language.The ability to write in
English is important both for professional and academic needs. Professionally,the
need to write in English has become essential in today’s global community because it
allows citizens from different cultures to communicate through letters, emails, busi-
ness reports, web pages, etc. (Weigle, 2002). Academically, writing effectively in En-
glish is highly valued because of the possibilities it offers teachers, students, and
researchers to extend their intellectual production to international
communities.Geiser&Studly (2001) stated that the ability to write something in a
productive way is an indicator of success during the learning process.

As Silva (1990) cited in Dawit (2013) mentions, writing requires the linguistic and
cognitive skills of the writer, and it is not simple to achieve with a mere thought, but
with practice. Furthermore, Brown brings up the complexity of teaching writing;:
“Just as there are non-swimmers,poor swimmers, and excellent swimmers, so it is for
writers. Why isn’t everyone anexcellent writer?” (2001:334).This is an important ques-
tion tomeet ways of working with writing that can take the poor writers to the next
level.

In Ethiopia, English is the language of education atall levels. Also, it has been
used as a medium of instruction, for business, development, collaboration, and diplo-
macy (Tekeste, 2006). Secondary school education requires a lot of writing because
students atthis academic level are required to produce written works for various
purposes.Thus, writing is part and parcel of every student’s academic performance.
This article gives an overview of the different approaches to the teaching of writing
herein presented. It is hoped that there are creative ways of working with writing
where students learn to understand and appreciate varied forms of writing.

There are different approaches to the practice of writing skills in the classroom. To
improve the students’writing ability, they should be supported by methods that en-
courage their active rolesin the writing process.Among different types of approaches,
the product, the process,the genre and the creative are the dominant approaches of
teaching writing in the EFL classroom (Harmer, 2004).

Approaches to Teaching Writing

The product approach was used in order to highlight form and syntax and the
emphasis was on rhetorical drills (Silva 1990). This approach focuses on linguistic
knowledge with the appropriate use of vocabulary, syntax and cohesive devices. Writ-
ing is viewed as mainly concerned with the knowledge about the structure of lan-
guage, and writing development is the result of imitation of input, in the form of
texts provided by the teacher (Badger and White 2000). In this approach, learning to
write has four stages: familiarization; controlled writing; guided writing; and free
writing. The familiarization stage aims to make learners aware of certain features of a
particular text. In the controlled and guided writing stages, learners might produce
some simple sentences, and the learners practice the skills with increasing freedom
until they are ready for the free writing section (Pincas 1982).Prodromou (1995) ar-
gues thatthe product-basedapproach devalues the learner’s potential, both linguistic
and personal. Hence, this disputable point has led to a paradigm shift, viewing writ-
ing as a process.

The process approach focuses on how a text is written, instead of the final
outcome.Tribble (1996) suggests that process approaches stress on writing activities,
which move learners from the generation of ideas and the collection of data to a
finished text. In the process of writing, there is much less emphasis on linguistic
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knowledge, such as knowledge about grammar and text structure. This approach
emphasizes the importance of a recursive procedure of writing. There are different
views on the stages that writers go through, but a typical model identifies four stages:
pre-writing, composing/drafting, revising, and editing (Tribble, 1996).The pre-writ-
ing activity involves introducing techniques that help the students choose and en-
gage in a topic. At the next step, students select and structure the result of the brain-
storming session. After discussion and feedback, the learners revise the task. The
process approach is thus learner-centered.It seems to narrowly focus on the skills
and process of writing in the classroom itself and, as a result fails to take into account
the social and cultural aspects that have an impact on different kinds of writing
(Atkinson 2003). As a result of such contradictions, the genre approach is intro-
duced.

The genre approach considers writing a social and cultural practice. On one hand,
the genre approach is considered an extension of the product approach and it focuses
on the linguistic aspect of the writing. On the other hand, it emphasizes the social
context in which the writing is produced. As Paltridge (2001) claims, the genre ap-
proach to teaching writing involves the teaching of a particular genre to students
who need it for later social communication. The focus is on the language and dis-
course features of a particular text. Within the frames of the genre-based approach,
different variations of language are used in different socio-cultural contexts and in
certain social environments or spheres are promoted. Dudley-Evans (1997) identifies
three stages in genre approaches to writing. First, a model of a particular genre is
introduced and analyzed. Learners then carry out exercises which manipulate rel-
evant language forms and, finally, produce a text.

The creative Writing Approach is a form of writing that expresses feelings, thoughts
or ideas in an imaginative way. Harmer (2004) affirmed creative writing as a term
which implies imaginative tasks. Creative writing texts have a great deal with intu-
ition, imagination and personal memories (Maley, 2009). According to Maley, creative
writing not only enhances the writing skills of the learners but also helps learners to
improve all the language skills, develop self-confidence and self-esteem among learn-
ers. It has positive motivation on students learning,and it feeds students into more
creative reading.

All in all, as Batstone (1994) suggests we need to have an eclectic approach to
writing informed by a product, process, genre, creative view of writing and writing
development.

Now-a-days in Ethiopia, English language teaching practices have become issues
to be debated about. Instructional practices in the classrooms have increasingly be-
come serious problems. Producing grammatically correct sentences becomes a head-
ache. Writing is not playing a broader role for effective communication. Therefore,
the focus of this article is on finding answers to the following research questions;

1. How do EFL teachers teach writing in the 11*grade?
2. What are EFL teacher’s views towardtheories for teaching writing?
Objectives and Research Methods

The objective of this study was to explore the Teaching of Writing.This is a case
study where the selected teachers were observed and interviewed.Therefore, the study
was designed to be qualitative. Theinterview was used to get subjective description of
interviewees’'own perspective about the implementation of writing skills in English
teaching classroom.Moreover, it helped to make subjects of the study suggest solu-
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tions to strengthen the current practice of writing skills in EFL classroom. Theinterview
questions were prepared and conducted two times: pre-observation, and post-obser-
vation with the two teachers. The interview session was collected on the basis of
purposive selection. To carry out this, first therespondents of the interview
wereinformed the purpose of the interview. The response of the interviewees was
recorded for later analysis.

At thesame time, observation was also madeto obtain more reliable information in
the actual classrooms. Hancock (1998) says, because of therichness and credibility of
information it can provide, observation was a desirable part of datagathering instru-
ment. This helped to get more compiled and complete informationabout the imple-
mentation of the writing skills in English language teaching. Eachclassroom of the
two high schools was observed one time.It helped inassessing the extent to which
the teachers’ beliefs and instructional practices correspond to what actually happens
in the classroom.

The data gathered classroom observations and semi-structured interviews were
investigated, coded, synthesized and categorized into a few significant categories based
on thematic analysis. The tape-recorded interviews were first transcribed, analyzed
and coded into several significant themes. These themes were then grouped into cer-
tain categories in order to establish the participants” views and experiences on teach-
ing writing in English language classrooms. The participants of the study weretwo
English language teachers of 2017 grade eleven classes in Hidar 11, and HidasieTseda
General and Preparatory Secondary Schools.

Data Analysis and Discussion

In this section, the researcher’sgoal is to seek answers to the earlier stated research
questions bylinking the results of thestudy to the theoretical perspectives in litera-
tures.

Teachers Teaching Philosophy

Teachers’ beliefs, practices, and attitudes are important for understanding and
improving educational processes. They closely guide language teachers to adapt their
teaching strategies for coping with their daily language teaching challenges, influ-
ence their general well-being, and inturn, shape language learners’ learning environ-
ment, their motivation and their language achievement and ability(Li Xu, 2012). In
line with this, the two teachers were asked about their philosophy of teaching and
bothof them hold their own philosophies of teaching. Their major objective of teach-
ing is to enable students to communicate in the English language. Also, they per-
ceived that they achieve their goal when their students are able to produce
meaningfullywritten texts by the end of their teaching.In the pre-interview session,
T1 expressed his teaching philosophy as follows:

Teaching for me is knowledge investment and I really enjoyed teaching....You
know, teaching is not the only thing that you teach people, but on the way, you also
learn lots of experiences, educational activities, and foster life skills from students.
I work to enable students to become fluent, accurate and appropriate users of En-
glish. It is a very big bridge for me to enhance my profession.

Here one can understand that the teacher has a big teaching philosophy which is
investing knowledge and enabling them to usethe English Language. Similarly, T2
asserted that his teaching philosophy is to see his students in better positions. He
adds that teaching is the most important service to educate a generation to function
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knowledgeable. Their teaching philosophy statement has a critical rationale that fo-
cuses on the important components defining effective teaching and their impact on
student learning.

The respondents had the perception that they teach writing better when they
gave lectures to the students with detailed explanation on each of the writing lesson.
When we look into the responses given to the question, “How are you teaching
writing?”, they all focused on lecturing and imitation. Teacher2 hold the following
viewpoint in this regard:

When you teach writing skill in classes, first you have to give a lecture on what
to write, and how to write... you have to givehints, general principles, and a certain
writing topic. Then you will give a writing homework (T2).

During the observation of their classes, it is observed that the teachers used the
full period for explanation and giving substantive evidence. It is also observed that
the lesson presentations were in conformity with the product approach.Students
focused more on learning the components of writing rather than thinking the ideas
to be included in their writing.Prodromou (1995) argues that this approach devalues
the learner’s potential, both linguistic and personal.

Challenges of Teaching Writing

Both the teachers involved in this study seem to agree with the complexity of
writing (Brown, 2001), and the difficulty of showing a good command of writing
(Ashbaugh& Warfield, 2002). Also, they seem to accept thatwriting requires the lin-
guistic and cognitive skills of the writer, and it is not simple to achieve them with a
mere thought, but with practice as Dawit (2013) quoted Silva (1990). Similarly, writ-
ing is a complex process because it requires the mastery ofgrammatical devices, con-
ceptual and judgmental elements (Kelly, 1998).

In the interview, both teachers responded that it is really difficult to teach writing
skills in the classroom. They said writing needs a continuous practice, but students
do not volunteer to practice. Most students have poor writing background, some
students are not interested in writing activities, the class size is very large, the time
given is not sufficient and teachers are not experienced enough to teach writing skill,
for they were followers of the traditional grammar teaching.

While observing the classes, it is noted that some of the biggest issues facing schools
and teachers today is over-crowded classes. Therewere more than 80 students in the
class which was difficult to teach writing skills. Also, there was lack of sufficient time
to practice writing skills. To teach writing skills 40 minutes is given which is not
enough to discuss the conceptsand to get students involved in writing activities. It
was difficult to involve students in writing practices. Unless we practice writing, we
can’t become a writer. Pertaining to this, (Brown, 2001) contends that someone needs
a skill to writeand the skill does not come by itself so that one has to learn to write to
have theskill. As different literature suggests, creating an environment conducive for
EFL writers, preparing students to write,scaffolding instruction, using technology
for writing, and journal writing are some of the strategies for improving writing
skills.

Types of Writings used in EFL Classrooms

As far as the different kinds of writing that they have used/planned to use in their
11" graders are concerned both the teachers confirmed that they have been using
expository, descriptive, argumentative, and narrative styles in the form of guided
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writing, free writing, and process writing. Both the respondents agreed that all these
types of writings are included in the students” textbook and they are practicing it in
the classroom.Hywel (2003) divided writing skills in to descriptive skill, narrative
skill, expository skill, and argumentative skill. A writer will choose a type or style
depending on what he or she wishes to accomplish, what sort of material is to be
discussed, and what kind of effect he/she wants to have on the reader. However,
during observation, it was noticed that the teachers didn’t practice it in the classroom
instead they taught them theoretically. To crosscheck the paradox between what they
said and what was observed, the researcher asked why this happened, and they said
that first the students must know each concept.

Theories of Teaching Writing

When they were asked abouttheories of writing, T1 asserted that he has been used
productive approach mostly, and sometimes creative writing approach. T2 reflected
that he has been used process writing in the classroom. They have not heard of genre
writing before, and when the interviewerexplained the theory to them, they expressed
that “It sounds great, but they do value the actual product”. There was a misunder-
standing on the concept of process writing. For them, process writing works for the
topics with a process like coffee ceremony, baking bread etc.

It is observed that the lesson presentations were focused more on learning the
components of writing rather than thinking the ideas to be included in their writing,
and in the process of writing. This is in conformity with the productive approach.
The product approach was used in order to highlight form and syntax and the em-
phasis was on rhetorical drills (Silva 1990).Prodromou (1995) argues that this ap-
proach devalues the learner’s potential, both linguistic and personal.

Here, it can concluded that teachers and students in these schools are not practic-
ing process, genre, and creative oriented writings. In this regard, Batstone suggests
(1994), we need to mix the careful control of language for learner as in product, and
the creative use of language by the learner as in process. And while the genre-based
approach focuses on the language used in a particular text, it will be necessary to
include the processes by which writers produce a text.

Assessment of Writing Skills

The types of assessments that teachers typically undertake influence what and
how writing is taught, what kind of feedback students receive about their writing,
and which students get extrahelp from the teacher. Because assessment is evaluative,
teacher assessments impact students’” grades and perceptions of their writing compe-
tence (Andrade, 2009). Different pieces of literatures suggestvariety of assessment strat-
egies such as holistic scoring, evaluative grid scoring, portfolio system, self-evalua-
tion, peer evaluation, or group evaluation. Regarding the assessment, both teachers
confirmed that they are assessing their students writing skills in groups. However,
the way they assessed their students is not in line with what literatures said. Assess-
ment is commonly recommended as a means for improving writing instruction. Stu-
dents can correct each other’s work in groups and then the whole class goes through
the answers together. This type of correction not only reduces the teacher’s workload,
but it also involves students in the revision and editing of their own pieces of writing
so that they can learn from their errors (Luis, 2000).
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FINDINGS

The findings of the interviews, and the observations showed thatin the teaching
of writing skills:

® Teachers seemed not to teach writing for the purpose of practicing writing
skill such as: giving topic/ situations, brainstorming on the topic through
different prewriting activities, and helping students to perform different levels
of planning.

® Teachers are not initiating students to take sufficient time to practice as many
drafting and revising as possible.Students” writing practice opportunity is
largely restricted. Teaching writing focuses more on controlled writing activi-
ties where students could not practice free writing activities. Theyperform domi-
nantly form-oriented exercises.

® Teachers pass most of their time in explain each concepts.

Little attention is given for process writing, genre, and creative writings.

® Students’ quality of writing is evaluated on the basis of the final product and
grammatical and linguistic accuracy. Due to this product focus, students pay
little attention to the whole process of writing and they practice less.

® There is a mismatch betweenwhat teaching and learning to write claims and
what isactually done currently in the process of teaching and learning writing
in theclassroom.

CONCLUSION

On the basis of the major findings in this study, the following conclusion was
drawn. Findings from the interviews, and observations indicated that the product-
approach is dominantly used in teaching writing. Students are encouraged to mimic
a model text.This discourages students’ creativity because they cannot use their own
experiences to express themselves.The students’” quality of writing is evaluated on the
basis of the final product with grammatical and linguistic accuracy. Due to this prod-
uct focus, students paylittle attention to the whole process of writing.The interac-
tions between a teacher and students or between students themselves were
restricted. Though the teachers know that their students have problems on contents
and organizations of ideas when writing paragraphs or essays, they fail to address
these issues in the classroom.Thus, teachers do not get adequate timeto carry out
these activities. This might suggest that learners do not get the opportunity to helpeach
other in developing their writing skills.

Recommendations

Based on the results obtained and the conclusions drawn, the following recom-
mendations can be put forward:

® Writing is a technical skill that could be improved through ample practicing
andthrough specific approaches so that the secondary school English lan-
guage teachers need to give considerable attention to the writing skill in or-
der toupgrade the students writing abilities.

® Teachers should also create, encouraging writing skill learning environments,
to motivate their students to enable them to develop effective output of writ-
ing activities.
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® Teachers and curriculum designers should take account of emphasizing on
different writing teaching philosophies instead of focusing only on one ap-
proach.

® Seminars, workshops and in-service trainings should be organized so as
tointroduce English language teachers with new teaching writing approaches
that would bringchange in students” writing abilities.

® Further research should be done on the effectiveness of writing activities in
promoting EFLin teaching writing skills in the Ethiopian context.
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ABSTRACT

In order to alleviate problems related to English language teaching, EFL teachers
are expected to enhance their academic and social skills. This leads to conduct a schol-
arly research and pursuit new knowledge, transmit to students and foster innova-
tion. Thus, this research endeavored to explore teachers’ engagement and challenges
in conducting a disciplinary based research. A qualitative study design was employed
in this research. Azezo -and Shinta General Secondary Schools, out of seven, in N/
Gondar town were selected using simple random sampling technique, lottery in par-
ticular. Nine and six English language teachers were taken using comprehensive
sampling technique respectively. For the data collection, an in-depth interview, a
focus group discussion and document analysis were employed. The results indicated
that the overall research trend of the school was not encouraging towards a re-
search. The majority of the teachers revealed that there was no institutional account-
ability to engage teachers to conduct a problem-solving research. Besides, the com-
mitment of the teachers towards a research was not satisfactory. Except that two of
them have done an action research once in their teaching experiences that resulted in
improving teacher-student interaction, teachers” method of teaching and students’
interest towards the reading skill. Regarding the challenges, the deficiency of input
and little research experience were prominent. There was also no continuous on-job
trainings and supports for the teachers to enhance their research knowledge and
engagement that would enable them to solve problems they encountered in the teach-
ing-learning process.

Keywords: research, engagement, on-job training, input
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INTRODUCTION

Currently, the quality of teachers has paramount importance to bring the intended
educational quality. Increasing academic requirements for institutions necessitate better
qualified teachers. High quality teachers are described as having some combinations
of pedagogical knowledge, subject area content knowledge and skills and attitudes
necessary for effective teaching. It also demands strong understanding of human
growth, effective communication skills, strong sense of ethics and capacity for re-
newal and ongoing learning (Gray, 2002; Robels, 2016).

Research based teaching has recently received increasing interest to solve prob-
lems teachers encounter in the teaching-learning process. Through research experi-
ences, teachers can develop the requisite knowledge and skills to become effective
classroom leaders capable of implementing the syllabus. In a dynamic academic world,
all teachers have to be researchers. Not only they are engaged in the production of
knowledge, they must also be educated to cope with the risks and uncertainties gen-
erated by the advance of educational world. In this sense, in order for educators at
institutions to fulfill their educational roles, they must take part in a research. Aca-
demic institutions are asked to position themselves within research knowledgeable
teachers who can narrow the gap between theories and practice (Kennedy, 1997; Jiang
and Roberts, 2010).

Moreover, Brown (2002) and Biruk (2013) stated that doing a research enable teach-
ers actively engage in their teaching, encouraging themselves to pursue new knowl-
edge and to develop critical thinking and the ability to handle uncertainties and new
problems arise from professional experiences. That is because doing a research is the
first professional duty embracing the systematic generation of new knowledge, devel-
opment of new ideas and experiment with new techniques. These activities inform
teachers in their career to provide an intellectual platform for engaging in knowledge
transfer.

Teaching and research have complemented each other and exerted a positive mu-
tual influence. For teachers doing a research is essential to develop the skills to gather,
synthesize and create knowledge to cope with the new educational paradigms. The
knowledge and skills that teachers gain through research improves their academics.
The link between research and teaching often takes the same form. It is important
that every teacher should lead their academic lives with some basic research skills.
Without the knowledge of research, by no means, every teacher is destined to become
a professional teacher (Sadeghi, 2003; Brown, 2002; Sarkar, 2014).

Moreover, Hughes, (2004) and Gray (2004) stated research and teaching are posi-
tively correlated and the relationship between the two are mutually enriching. Teaching
and research in practice often merge in academic institutions and facilitate achieve-
ments in both domains. The relationship operates as the tangible connection relating
to the transmission of advanced knowledge. It also relates to the development of
teachers” knowledge and a stimulating and rejuvenating milieu for academics, and
the global connection relating to the interaction between teaching and research.

In Ethiopia, the need for English language had occurred with the desire to pro-
duce Ethiopians who could serve for different disciplines along with the commence-
ment of modern education. Thus, there has been a wide spread general desire to learn
the language at all levels of schooling, and an already established and long term
system of working in and through English in the country. It has been given as a
subject from the primary level in Ethiopia. It has been also used as a medium of
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instruction for secondary, tertiary and higher education since long. It has also a po-
tential prominent position beyond its current educational value in the country. This
is because in addition to its roles to enhance individual and societal development in
the competitive world, it is used as a means to communicate with the rest of the
world. This situation necessitates the teachers to do researches in connection with
English classroom and solve problems students face in the teaching- learning process
(Firdissa, 2010: 15).

Objectives and Methods

This study aimed to explore EFL Teachers’ research engagement and challenges in
the general secondary schools of North Gondar town. In order to achieve this objec-
tive, a qualitative research design was employed. The qualitative data was generated
through an in-depth interview, a focus group discussion and document analysis. The
data were thematically categorized and analyzed. At all stages, the qualitative data
were used to look at, understand and describe the opportunities teachers have to
merge research with teaching, the institutional and personal commitments for re-
search and the challenges they faced regarding doing research.

In North Gondar town, there were seven general secondary schools. In order to
give each school equal chance of being selected, the researcher employed simple ran-
dom sampling technique, lottery in particular. So, Azezo and Shinta General Second-
ary Schools were selected. EFL teachers were assumed to provide tangible informa-
tion for the smooth accomplishment of the study. Since they directly involved in and
were affected by the practices of research, relevant and accurate data were obtained
from them. This is because they lied at the heart of the teaching learning process. The
researcher believed that their knowledge, opportunities and beliefs about research
could guide their classroom decisions, behavior and actions. Thus, the present re-
search endeavored to generate data from 15 EFL teachers in the school who were
selected using comprehensive sampling technique.

For the various types of data related to the aforementioned objective, semi-struc-
tured interview with 10 open-ended questions were prepared. The interview was con-
ducted with the whole 15 English language teachers. The rationale for employing the
interview schedules included, among others, to investigate the feelings of the
interviewees through face-to-face deliberations on the research environments. It also
aimed to get access to the interviewees’ experiences and perceptive views of pertaining
to the extent to which conducting a research could contribute to sustain the quality
of language teaching in the general secondary schools.

A semi-structured focus group discussion guide was also prepared and presented
to the 15 EFL teachers. The rationale for using FGD were for providing valuable and
spontaneous information in a short period of time and at a relatively low cost; giving
in-depth clarifications for-and obtaining in-depth information from the discussant,
exploring their opportunities and challenges of doing research. They were made to sit
in three groups, each with five members, and talk freely about the issues of the re-
search, guided by some readily available questions. Moreover, the document analysis
was employed to see to what extent the documents prepared by the Ministry of Edu-
cation at national level, and the Education Bureau at regional level encourage the
teachers to participate in a research as a means of professional development.

RESULTS AND DISCUSSION
EFL Teachers’ Research Engagement

The data generated regarding EFL teachers” research engagement in the general
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secondary schools indicated that almost all of them did not conduct a research in
spite of the many teaching experiences they have, ranging from 6 to 25 years. The
teachers believed that participating in a research could make them solve problems
related to the teaching-learning process. However, practically they did not get the
opportunity to do a research. During the focus group discussion, the majority of
them stated that the reasons for not doing a research were the commitment of the
institutions, the teachers’ interest and shortage of inputs.

The teachers believed that in their teaching experiences, there were different chal-
lenges appealing for them as they are pedagogical leaders, who have a vision of what
their schools want to achieve and who are committed to the improvement of the
quality of teaching and learning. Thus, they admitted that one of the ways to guar-
antee that the vision is achieved through engaging teachers in a continuous research
development program. If so, they could enhance their pedagogical content knowl-
edge, teaching skills, update and upgrade their content knowledge and also learn
about approaches to integrate research outputs in the teaching-learning process.

In the interview, one of the teachers said that, “Practically, I work almost seven years
in the school. Sometimes, I wanted to wok research activity, but I did not really start, and I think
my institution did not give me moral and material support”. Similarly, another teacher re-
plied that, “the reason why I have not done a research is I considered it as a burden activity.
Thus, I don’t have any personal commitment to conduct a research”. According to Hattie and
Marsh (2004), if an institution fails to communicate their staff through research, their
teachers do not gain an understanding of the many interrelated factors involved in
teaching. It cannot also help them see how the ways they organize learning environ-
ments can promote/inhibit growth.

However, two teachers got the opportunity to conduct an action research to-
gether. They stated that since reading and understanding idea is the key for all things,
both conducted a research on students’ reading and comprehending problems two
years ago. As a result of the research, the teachers changed their classroom approach
in the EFL reading classrooms. The students also improved their reading skill and
develop interest towards reading. They also improved their classroom interaction
and communication with their teachers. This therefore, showed that the teachers if
they had all the opportunities, they would do researches and solve problems related
to their teaching-learning process.

The teachers believed that integrating research in the teaching-learning process
would help them to have effective professional practice and solve a variety of related
problems. They added that teaching is a complex activity and it necessitated a scien-
tific teaching methodology. Conducting a research helps them to improve their teach-
ing style practically and enhance communication with their students effectively.

However, the majority of the teachers replied that they did not think they have
adequate knowledge of how to conduct a problem solving research. They believed
that they did not have the skill needed to conduct a research. No one encouraged
them to practice a research. In their first degree program, they got some knowledge
about research, and they conducted a senior essay. But, after graduation, they did
not have the opportunity to practice a research. So, their pedagogical practice, class-
room management and other activities were not embedded with research. In line
with this, one teacher replied that, “I took the course of conducting research before 10 years.
But I do not have any knowledge and practice from that time onwards. Therefore, now I do not
have any practice and achievement on research related to my work”. In line with this, Biruk
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(2013) and Sarkar (2014) claimed that if an institution does not suggest teachers to do
researches, they may face many problems in their teaching practice. Many of these
problems are attributed to lack of competence among themselves, lack of problem
solving strategies and human understandings.

During the interview and focus group discussion, the teachers replied they did
not obtain any achievements of doing a research because of the little experience they
have. Thus, they claimed that professional development strategies such as, on-job
trainings should be given regarding the methods, the formality and procedures of
conducting a research. They need also to get trainings on identifying and designing
problems, the way to collect and analyze data, and what to expect at the end of the
research so that they directly merge research findings into teaching practice. Accord-
ing to Hattie and Marsha (2016) currently, teaching and research have complemented
each other and exerted a positive mutual influence. For teachers to be competent in a
research and develop the skills to gather, synthesize and create knowledge, continu-
ous trainings in the area are mandatory.

EFL Teachers” Research Challenges

During the interview and focus group discussion, the teachers reported that there
were many challenges impeded them not to conduct a research. The researcher also
explored the available documents to see the extent they encouraged the teachers to do
a problem solving research.

The researcher found out that there were documents prepared by the Ministry of
Education at national level, such as Teachers Professional Development Standard (2016),
and Curriculum Preparation and Implementation Core Process (2010) that motivated teach-
ers to conduct a research. In the documents, it was stated that the teachers are ex-
pected to have effective communication with their students; they should practice bet-
ter and dynamic classroom methodologies; they need to employ effective administra-
tion and successful teaching-learning process so that they could maintain over all
education quality of the country. For all these to happen, teachers are assumed to be
researchers and integrate research findings with the teaching-learning process. More-
over, in the documents it was stated that continuous professional programs are cru-
cial to improve the level of education the schools deliver, thus they should establish a
system that motivate their teachers to participate in a research activities.

However, because of different challenges, the majority of teachers did not have the
opportunity to conduct a research. The following were the challenges identified by
the teacher informants. First of all, there was no motivating environment from their
institutions. The schools did not provide the teachers those inputs necessary to con-
duct researches like reference materials, internet sources and continuous research
skills development trainings. The teachers emphasized that the schools they were
working in lacked the commitment to help them to gain new knowledge on a re-
search and put them into practice. One of the teachers said that, “at the beginning of my
teaching in the school, I was with my potential and self-confidence, but later on because of
problems of internet, book sources and also lack of researcher who can help me, I do not want to
suffer myself to do a research”. Similarly, Brown (2002) and Sarkar (2014) stated that
educational institutions should take a leading role in promoting teachers to conduct
a scientific research in order to make the teaching learning process knowledge-based
and enhance quality education.

Some of the teachers mentioned that their personal commitment was also a chal-
lenge that hampers them not to do a research. Since there was no reinforcement
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especially in terms of budget and other resources, the teachers lacked the interest to
conduct a research. Regarding this, a teacher informant said, “I do not have the interest
to conduct a research, because I cannot have many things to conduct a research like good advisot,
internet access, books and resources” .

Finally, most of the teachers replied that doing a research needs to pass many ups
and downs. Research in nature requires resource availability and continuous on-job
trainings. It also demands personal and institutional helpings in terms of feedback
and encouragement. Research without those things cannot be taken place success-
fully.

CONCLUSION

The teachers realized that doing a research in their work place would enable them
to improve their professional practices. In order to solve problems related to the
teaching learning process, they believed they need to conduct a research. This could
make their pedagogical skills and managerial skills effective. However, although they
have sufficient teaching experiences, as they replied in the interview and focus group
discussion, there was no commitment from their schools in providing the teachers
continuous on-job trainings on how to do a research and integrate research findings
in the teaching-learning process. The teachers also ran constraint of resources, internet,
and budget that made them lack the commitment to conduct a research. This in turn
affected them not to cope with the dynamic nature of the academic world where
many problems appear in their day to day experiences.

Acknowledgements

I would like to express heartiest gratitude to Huluager Asfaw and Alebel Adego
for their enlightened views and comments to my research. I would also like to ac-
knowledge English Language Department staffs and students of Azezo and Shinta
General Secondary Schools for their unreserved cooperation in the process of data
collection.

REFERENCES

Biruk Haile. 2013. The Practice and Challenges in Conducting Action Research. Addis
Ababa University: Addis Ababa.

Brown, B. 2002. Improving Teaching Practices through Action Research. Blacksburg: Vir-
ginia.
Firdissa Jebessa. 2010. Action Research Practices in Teaching English as a Foreign Lan-

guage in Ethiopian Universities: Implications for Quality Language Teaching. Addis Ababa
University: Addis Ababa [Unpublished PhD Dissertation].

Gary, D. 2004. Doing Research in the Real World. Sage Publications: London

Gray, J. 2002. Addressing the Research Practice Divide in Teacher Education. Australian
Journal of Teacher Education, 27(4), 34-42.

Hattie, J. and H. Marsh. 2004. Research and Teaching. Hampshire Ltd: Winchester.

Hughes, M. 2004. The Relationship between Research and Teaching in Higher Education.
University of Briton: Briton.

Jiang, F and P. Roberts. (2010). An Investigation of the Impact of Research-led
Education on Student-learning and Understandings of Research. Journal of Univer-

28 | Vol. XIX No. 01 January - June 2018 |



Baselius Researcher ISSN 0975-8658

sity Teaching and Learning Practice, 8(2), 66-73.

Kennedy, M. (1997). How Teachers Connect Research and Practice. Michigan State Uni-
versity: Michigan.

Mehdi, M. (2015).English Teachers Research Engagement: Level of Engagement
and Motivation: Iranian Journal of Language, 3(1), 83-97.

Ministy of Education .2016. Teacher Efficiency Standard. Addis Ababa: Ethiopia.

Robel, M. (2016). Academic Research and Instructional Quality. Eastern Kentucky: Ken-
tucky.

Sadeghi, A. (2003). Relationship between Teaching and Research: Conflict or Harmony.
Guilan University Press: Guilan.

Sarkar, M. (2014). Challenges in Conducting Educational Research: the Case of Develop-
ing Country. Deakin University Press: Deakin.

About the Author

Yoseph Mezgebu

( E-mail: yosephmez@yahoo.com)
Department of English Language
and Literature

University of Gondar, Ethiopia

| Vol. XIX No. 01 January - June 2018 | 29



BASELIUS RESEARCHER ISSN No: 0975-8658
Journal of Interdisciplinary Studies and Research Vol. No. XIX No.1
Baselius College, Kottayam, Kerala, India. January - June 2018

Public Expenditure on
Education in India

| Ashly Thomas |

ABSTRACT

India had made tremendous achievements in various fields after independence,
especially after the economic planning. The objective of India’s development strategy
has been to establish a socialistic pattern of society through economic growth with
self-reliance, social justice and alleviation of poverty. Under the Five-Year Plans, edu-
cational facilities in India have been expanded at all levels.The Government took so
many initiatives to boost the universalisation of primary education like National
programme of Mid-day in schools, District Primary Education Programme, Sarva
Shiksha Abhiyan etc. The Ninth Plan considered education as the most crucial in-
vestment in human development as it strongly influences improvement in health,
hygiene, demographic profile, productivity and practically all that is connected with
the quality of life.The enactment of Right to Education (RTE) Act, 2009 imposes a
duty on the Indian states to fulfil every child’s right to elementary education. Educa-
tion sector in India remains to be a strategic priority of the government. The Govern-
ment of India has allowed 100 per cent Foreign Direct Investment (FDI) in the educa-
tion sector since 2002.

INTRODUCTION

Now India is undergoing a demographic transitionwhere the majority of the popu-
lation is below the age of 25.In order to take maximum advantage of the demographic
dividend the government has a crucial role to play. The budgetary allocation for
education sector is important in this perspective. This paper provides an overview of
the contribution of the state towards the educational sector in India.

Important Government Schemes
Samagra Shiksha

The Union Budget, 2018-19, has proposed to treat school education holistically
without segmentation from pre-nursery to Class 12. Samagra Shiksha - an overarching
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programme for the school education sector extending from pre-school to class 12 has
been, therefore, prepared with the broader goal of improving school effectiveness
measured in terms of equal opportunities for schooling and equitable learning out-
comes. It subsumes the three Schemes of Sarva Shiksha Abhiyan (SSA), Rashtriya
Madhyamik Shiksha Abhiyan (RMSA) and Teacher Education (TE).

Mid-Day Meal Scheme

With a view to enhancing enrolment, retention and attendance and simultaneously
improving nutritional levels among children, the National Programme of Nutritional
Support to Primary Education (NP-NSPE) was launched as a Centrally Sponsored
Scheme on 15th August 1995.In 2001 MDMS became a cooked Mid Day Meal Scheme
under which every child in every Government and Government aided primary school
was to be served a prepared Mid Day Meal with a minimum content of 300 calories of
energy and 8-12 gram protein per day for a minimum of 200 days. The Scheme was
further extended in 2002 to cover not only children studying in Government, Gov-
ernment aided and local body schools, but also children studying in Education Guar-
antee Scheme (EGS) and Alternative & Innovative Education (AIE) centres. In Octo-
ber 2007, the Scheme was extended to cover children of upper primary classes

Rashtriya Uchchatar Shiksha Abhiyan (RUSA)

Rashtriya Uchchatar Shiksha Abhiyan (RUSA) is a Centrally Sponsored Scheme
(CSS), launched in 2013 aims at providing strategic funding to eligible state higher
educational institutions. The funding would flow from the central ministry through
the state governments/union territories to the State Higher Education Councils be-
fore reaching the identified institutions. The funding to states would be made on the
basis of critical appraisal of State Higher Education Plans, which would describe each
state’s strategy to address issues of equity, access and excellence in higher education.
RUSA supports reforming, restructuring and building capacity of institutions in par-
ticipating state.

Establishment of New Central Universities

Central Universities Act, 2009, which came into effect from 15.1.2009, has estab-
lished 16 new Central Universities in each such States (except Goa) which did not
have a Central University; in Jammu & Kashmir, there are two Central Universities,
one in Kashmir Division and another in Jammu Division. Besides J&K, the new Cen-
tral Universities are established in the uncovered States of Bihar, Jharkhand, Orissa,
Gujarat, Haryana, Punjab, Rajasthan, Himachal Pradesh, Karnataka, Kerala, Goa,
Chhattisgarh, Madhya Pradesh, Uttarakhand and Tamil Nadu. Three State Univer-
sities which have been converted into Central University are Guru Ghasidas
Vishwavidyalaya in the State of Chhattisgarh, Dr. Harisingh Gour Vishwavidyalaya
in the State of Madhya Pradesh and Hemvati Nandan Bahuguna Garhwal Univer-
sity in the State of Uttarakhand.

Scheme for Infrastructure Development in Minority Institutes (IDMI)

IDMI has been operationalisedto augment Infrastructure in Private Aided/Unaided
Minority Schools/Institutions in order to enhance quality of education to minority
children. The scheme will fund infrastructure development of private aided/unaided
minority institutions to the extent of 75% and subject to a maximum of Rs. 50 lakhs
per institution for strengthening of educational infrastructure and physical facilities
in the existing school including additional classrooms, science / computer lab rooms,
library rooms, toilets, drinking water facilities and hostel buildings for children espe-
cially for girls.
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Saakshar Bharat

Saakshar Bharatprogramme was formulated in 2009 with the objective of achiev-
ing 80% literacy level at national level, by focusing on adult women literacy seeking
— to reduce the gap between male and female literacy to not more than 10 percentage
points .It has four broader objectives, namely imparting functional literacy and
numeracy to non-literates; acquiring equivalency to formal educational system; im-
parting relevant skill development programme; and promote a leaning society by
providing opportunities for continuing education. The principal target of the
programme is to impart functional literacy to 70 million non-literate adults in the age
group of 15 years and beyond.

Literacy Level in India

An increase in literacy is generally accepted as an indicator of the spread of educa-
tion.. Literacy forms an important input in overall development of individuals en-
abling them to comprehend their social, political and cultural environment better
and respond to it appropriately. Higher levels of education and literacy lead to a
greater awareness and also contributes in improvement of economic and social con-
ditions. It acts as a catalyst for social upliftment enhancing the returns on investment
made in almost every aspect of development effort, be it population control, health,
hygiene, environmental degradation control, employment of weaker sections of the
society.

Table-1: Literacy Rates (In percentage)

Census year Persons Males Females
1951 18.3 27.2 8.9
1961 28.3 40.4 15.4
1971 34.5 46.0 22.0
1981 43.6 56.4 29.8
1991 52.2 64.1 39.3
2001 64.8 75.3 53.7
2011 73.0 80.9 65.5

Data Source: Office of the Registrar General & Census Commissioner, India

Though the government has made a law that every child under the age of 14
should get free education, the problem of illiteracy is still at large. There is a wide
gender disparity in the literacy rate in India ie., literacy rates (age 7 and above) in
2011 were 80.9% for men and 65.46% for women. The low female literacy rate has
negative impact on family planning and population stabilisation efforts in India.

Gross Enrolment Rate (GER):

Gross enrolment rate means total enrolment in a specific level of education, re-
gardless ofage, expressed as a percentage of the eligible official school-age population
corresponding to thesame level of education in a given school-year. We can obtain
the GER by dividing the number of students enrolled in a given level of education
regardless of age by the population of the age group which officially corresponds to
the given level of education, and multiply the result by 100.For Higher education, GER
is a statistical measure for determining the number of students enrolled in under-
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graduate, postgraduate and research level studies within the country and is expressed
as a percentage of the population.

Table 2: Gross Enrolment Rate (GER): 2015-16

Level Total Male Female
Primary 99.2 97.9 100.7
Upper primary 92.8 88.7 97.6
Elementary 96.9 94.5 99.6
Secondary 80.0 79.2 81.0
Senior Secondary 56.2 56.0 56.4
Higher Education 24.5 25.4 23.5

Data Source: For School Education: National Institute of Educational Planning &
Administration, New Delhi. For Higher Education: Department of Higher Educa-
tion, MHRD, Government of India The GER in primary education is higher than at
all levels. While universal enrolment has been achieved at the elementary level (class
[-VIII), the enrolment consistently falls with successive levels of education. GER in
higher education of India has registered an increase from 24.5% in 2015-16 to 25.2%
in 2016-17 according to the All India Higher Education Survey (AIHES) released by
HRD Ministry. Although India aims to attain a GER of 30% by 2020in the higher
education, it’s still much behind countries likeChina (43.39%) and USA (85.8%).

Number of Institutions in Higher Education

The higher education system in India includes both private and public universi-
ties. Public universities are supported by the Government of India and the state gov-
ernments, while private universities are mostly supported by various bodies and so-
cieties.

Table 3: Number of Recognized Institutions: 2015-16

University Number
Central University 43
State public University 329
Deemed University 122
State Private University 197
Central Open University 1
State open University 13
Institutions of national importance 75
State private University 1
Institutions under State Legislature Act 5
Others 13
Total 799
Colleges 39071
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Data Source: Department of Higher Education, MHRD, Government of India

India’s higher education system is the third largest in the world, next to the United
States and China. Higher Education is the shared responsibility of both the Centre
and the States. The coordination and determination of standards in Universities &
Colleges is entrusted to the UGC and other statutory regulatory bodies. State Uni-
versities are higher than others according to the data of 2015-16.

Budgeted Expenditure (Revenue) on Education by Education

Table 4: Department and Other Departments by Sector -Budget Estimate - 2014-15

Level/Category| Expenditure on Education (Rs. Crore)| Expenditure as % of GDP
States/UT Centre Total States/UT | Centre| Total

Elementary

Education 177101.91 49600.60 | 226702.51|1.42 040 |1.82

Secondary

Education 108477.13 14144.14 | 122621.27|0.87 0.11 0.98

University&

Higher

Education 54232.46 27064.00 | 81296.46 |0.44 0.22 | 0.66

Adult

Education 891.31 564.81 1456.12 | 0.01 0.00 |0.01

Technical

Education 39737.20 31115.20 | 70852.40 |0.32 025 ]0.57

Total

(Education) 380440.01 122488.75 502928.76 | 3.06 098 |4.04

34

Data Source: Department of Higher Education, MHRD, Government of India

Share of the State and Union territories in public expenditure on education was
more than that of the Centreie, 3.6 per cent of GDP. Share of expenditure on educa-
tion was highest for elementary education (1.82% of GDP)followed by secondary
education, university education & higher education.
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Table 5: Public Expenditure on Education and Gross Domestic Product (GDP)

(Rs in Crore)

Year GDP at Current Total Expenditure | Expenditure on
price (at Factor on Educationby Education by
cost) (Rs. crore) Education &other |Education &

Departments( Rs. otherDepartments
crore) as % of GDP

1951-52 10080 64.46 0.64

1960-61 16220 239.55 1.48

1970-71 42222 892.36 2.11

1980-81 130178 3884.20 2.98

1990-91 510964 19615.85 3.84

2000-01 1991982 82486.48 4.14

2005-06 3390503 113228.71 3.34

2006-07 3953276 137383.99 3.48

2007-08 4582086 155797.27 3.40

2008-09 5303567 189068.84 3.56

2009-10 6108903 241256.02 3.95

2010-11 7248860 293478.23 4.05

2011-12 8736039 333930.38 3.82

2012-13 9946636 368132.87 3.70

2013-14(RE)* 11236635 433640.59 3.86

2014-15(BE)* 12433749 502929.34 4.04

Data Source: Ministry of Human Resource Development, Government of India

Public expenditure on education shows a mixed trend. It was only 0.64%of GDP
during 1951-52 and increased to 4.14% of GDP during 2001-02 and it decreased in
subsequent years and again the proportion is increased in recent years.
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Table 6: International Comparison on GER & Public Expenditure on
Education as % of GDP-2015

Countries Primary | Lower Upper Tertiary Public
GER(1-V) | Secondary | Secondary |GER Expenditureon
GER((VI-VIII | GER (IX-XII) Educationas
percentof GDP
India 99.2 92.8 68.1 24.5 4.13
Bangladesh | 120.4 83.4 48.4 13.4 1.95
Germany 105.0 101.5 104.8 68.3 4.95
China 104.1 99.1 89.7 43.4 NA
UK 108.7 112.7 138.2 56.5 5.68
USA 100.2 102.1 93.3 85.8 5.38

Data Source: Ministry of Human Resource Development and UNESCO Institute
for Statistics (UIS)

CONCLUSION

The GER on primary education is higher than that of secondary and tertiary sec-
tor, in almost all countries. In the higher education sector, India lags behind ad-
vanced countries. unemployment and poverty are the major two factors which acts
as constraints to attract more people towards higher education. Public expenditure
on education as percentage of GDP is also low in India when it compared with ad-
vanced nations.
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Preparation and Characterisation of
Polyacrylamide based Hydrogel
Crosslinked with Cellulose acetate

| Suma Bino Thomas & Arathi P. |

ABSTRACT

N,N,Methylene-bis-acrylamide crosslinked Polyacrylamide(PAAm) — Cellulose
Acetate(CA) based hydrogels having different composition of CA were synthesized
by precipitation polymerization. The hydrogels obtained were characterized by IR
spectroscopy and X-Ray diffraction studies. The use of cellulose acetate decreases the
swelling capacity of the hydrogel. The equilibrium water absorbance of synthesized
hydrogels decreases with increase in the concentration of CA upto 5% and after that
the swelling capacity remains almost constant.

Key words: acrylamide, cellulose acetate, hydrogels, swelling

INTRODUCTION

Hydrogels are polymeric matrices that swell but don’t dissolve in water. The swell-
ing is due to the high thermo dynamical affinity that this class of materials has for the
solvent itself. In past years high tenability of materials properties, lead to deep re-
search and exploitation of hydrogels. The network establishes equilibrium with the
liquid and temperature of their surroundings for shape and mechanical strength.
Variation in the concentration, structure and or functionality of the monomer and or
cross linker used in such gels can change the structure.

Hydrogels are cross linked network that absorbs large amount of water while
maintaining their tridimensional structural stability. Swelling capacity of the hydrogels
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depends on the hydrophilic groups present in the network. Among two polymeric
components networks there are so called interpenetrating polymer networks (IPNs)
and the semi interpenetrating networks (semi IPNs). An IPN is the combination of
two crosslinked polymers.Meanwhile in a semi IPN one of the polymeric components
is linear.

Polyacrylamide (PAAm) hydrogels are usually prepared by free radical cross link-
ing copolymerization of acrylamide (AAm)in the presence of a cross linking agent
such as N,N-Methylene-bis-acrylamide(NMBA).Cross linked PAAm can form semi
IPN as well as grafted IPNs.Cellulose acetate hydrogels cross linked with molecules
containing polar functional groups such as carboxylic acid, the swelling capacity can
reach up to 100%.Semi IPN with acrylic acid and copolymerized with PAAm leads to
the formation of hydrogels via photo polymerization. As biomedical applications
hydroxyl propyl celluloseand AAm based hydrogels have been used in tissue engi-
neering applications as well as in controlled drug release.

Polyacrylamide-cellulose acetate hydrogels exhibit smaller swelling ratios and larger
compression moduli than homo polyacrylamide hydrogels.In this work we are re-
port the preparation of hydrogels obtained from acrylamide and cellulose acetate that
are insoluble in water for a CA composition range of 0-10 weight % and study their
swelling capacity and structural stability and found that these properties are enough
to consider them as suitable materials in artificial cartilage applications. The aim of
the present work is the preparation and characterization of poly acrylamide-cellulose
acetate hydrogels. Swelling studies of the hydrogels containing varying amount of
cellulose acetate were also carried out to compare the structural stability and suitabil-
ity as materials in artificial cartilage and many other applications.

EXPERIMENTAL
Preparation of polyacrylamide based hydrogel crosslinked with NMBA and CA

The polyacrylamide/cellulose accetate (PAAm-CA) hydrogels were synthesized by
precipitation polymerization from acetone solution using different percentage of cel-
lulose acetate (0, 1, 2.5, 5, and 10).

Preparation of NNMBA crosslinkedPAAm with 1% CA

7.1 g of acrylamide, 0.154 g NNMBA and 0.0725g cellulose accetate were dissolved
in 70 ml acetone.0.273 g Benzoyl peroxide was added as initiator and left to polymer-
ize at 63°C for about 15 minutes. Hydrogel formed is transferred to a petridish and
acetone was allowed to vaporize.

NNMBA Crosslinked PAAm with 2.5%, 5% and 10% cellulose acetate were syn-
thesized by varying the amount of CA using the same procedure.

Swelling studies of polyacrylamide/cellulose accetate hydrogel

The dry resins (0.1g) were weighed and taken in a 100ml beaker. 20 ml water was
added to each beakerand kept for 24 hrs. Filteredthe swollen hydrogel and weight of
each swollen sample was determined. From the difference in weight the swelling ca-
pacity of each resin was calculated.

RESULT AND DISCUSSION
Preparation of polyacrylamide based hydrogel crosslinked with NNMBA and CA

NNMBA crosslinked polyacrylamide/cellulose acetate (PAAm-CA) hydrogels were
synthesized by precipitation polymerization (PP) from acetone solution using sev-
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eral CA wt.% (0, 1, 2.5, 5 and 10). The amount of monomers used and percentage
yield of the hydrogel obtained is given in Table.1.

It has been reported the chemically induced graft copolymerization of acrylamide
onto cotton fibers with Benzoyl peroxide used as initiator. Furthermore both graft-
ing and crosslinking have been reported for acrylic monomer onto cellulosic materi-
als via free radical polymerization.The percentage yield of all hydrogels is above 50%.
The percentage yield is influenced by the amount of CA and increases with increased
amount of CA.

FTIR analysis has been utilized to prove chemical reaction of CA for PAAm-CA
hydrogels. From the spectrum of CA several characteristic bands that are like 2924
m (OH), 1651 cm™(-CO ether asymmetric stretching) 1051 cm™(-COC ether symmet-
ric stretching) and 1319cm™(-CH Symmetric bending). The spectrum of PAAm exhib-
its the following characteristic AAm bands. 3363 cm™ and 3192 cm™(NH symmetric
and asymmetric stretching), 1653 cm™ amide CO Stretching band, 1446 cm™(-CN,
Amide). The absorptions in the region 1570-1500 cm™ arise from the N-H- bending
and C-N stretching of the C-N-H group of the secondary amide groups in the
NNMBA-crosslinked polyacrylamides.

- o~ gt

CONHa conm,
Chan indtiaton @J‘Lﬂ' *on oy CONH,—= @J‘L *\Lr'\
Ry}
CONH, r_:nHH
Chain transfer
cl‘lmﬂ c‘"um .
1o cellulose et _OH + {’\LL»\ o'+ m
acelate @Jl acetata 1
Ry (Rz)
CONH; conm
Graft-copolymer Cellubosa . I
chan initiation scetgte——C * 0 < CONH; —= Celkilose—0 TN
Ry)
Ry * Ry —= PAAM
Termination
Homeen Ry *+ Ry —= PAAMG-CA

Ry * Ry —=  Crosslinking of PAAM with CA

Fig.1.Polymerisation mechanism for polvacrylamide based hydrogel crosslinked with cellulose
acetate
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Table.1. Yield (") of the precipitation polymerization reaction for AAm-CA hydrogels at
several CA coneentrations and NNMBA as erosslinker

Sl | Crosslinkin Weight of Weight of | Weight | Weizght of Yo

Mo g acrylamide NNMBA of CA polymer yield
. (CA) (2) (2) (2) (2)
1 i 7.1 [0.1540 0 4285 59.07
2 | 1.1 0.1540 0.0725 4.326 39.04
i 23 7.1 [0.1540 0.1813 4375 58.84
+ 5 1.1 0.1540 0.3620 5.126 67.29
3 10 7.1 (0.1540 0.7250 5.288 066.27

2.Characterization of poly acrylamide cross linked with cellulose acetate hyvdrogels
a. FTIR Studies

=

=t ]

N AT

Figure 2. IR spectra of PAAm hydrogels without and with 1% CA
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Figure 3. IR spectra of PAAm hydrogels with 2.5& 5%CA
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Figure 4. IR spectra of PAAm hydrogels with 10% CA
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Close examination of the spectra shows that stretching starting at 1 wt% CA
concentration, the PAAm —CA hydrogels exhibit 1651 cm™ of CA ether (-CO) as well
as 1055 cm™ band characteristic of CA ester(-COC).It is evident that the intensity of
the absorption peak at the CA characteristic bands increases as the CA wt. % in-
creases in the PAAm-CA hydro-gels.

b. X-Ray diffraction studies

The degree of crystallinity in polymers is commonly known to significantly affect
their mechanical properties. To that extent, it also affects the mechanical properties—
such as compression, buckling, and creepand for this reason, it is important that the
degree of crystallinity in a polymer be precisely determined. It can also be used to
determine the crystallite size which is also an important parameter, characteristic of a
polymer.
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Fig.5. XRD of of PAAm hydrogels with 1% CA
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Fig.6. XRD of of PAAm hydrogels with 10% CA

A general polymer X-ray spectrum will have a broad amorphous peak, and if the polymer
has crystallinity, it will show up as sharp peaks on the top of large amorphous peak. The spectrum
is the sum of crystalline peaks and anamorphous peak.

The sharp and high intensity peaks shows the crystalline nature and the low intensity blunt
peaks shows the amorphous nature of the substance. The calculation of crystallinity by XRD is
based on the presumption that the broad peak comes from amorphous phase, the sharp peak comes
from crystal phase.% crystallinity in XRD is calculated using the formula:

Degree of CryStaHinity = Icrystalline/ (Icrystalline + Iamorphous)

It is important to realize that crystallite size can be obtained via a simple approach from
peak’s full width at half maximum (FWHM) measurement by using the Debye-Scherrer equation,

- Acos(6)

A in the equation is FWHM (in radians), A is the x-ray wavelength, and O is the peak position in
degree.Here amorphous is attributed to the disorder of crystal in macro scale. Only when phase
segregation in macro scale happens, that is amorphous phase segregates from crystal phase, you can
use XRD data to calculate crystallinity by the broad and the sharp peaks.
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Table.2. % crysatllinity and crystallite size of PAAm hydrogels

Sl Polymer % Crystallite
No. Crystallinity size (nm)
1 | PAAm hydrogel with 1% CA 21.82 3.05
2 | PAAm hydrogel with 10% CA 32.07 2.82

Peak width (B) is inversely proportional to crystallite size (L).The crystallite size and the
percentage crystallinity decreases as the amount of Cellulose acetate increases. As the amount of
cellulose acetate increases, the sharpness of the peak increases and hence the particle size decreases.

2.Swelling studies of PAAm based hydrogels

Swelling studies of the polymers were carried out by equilibrating 100mg of polymer with
20 ml water for 24 hrs. The swelling capacities were determined and the resuls are tabulated
(Table.3.). Swelling capacity can be determined using the equation;
Swelling capacity =swollen weight —dry weight
Dry weight

Table.3.Swelling capacity of PAAm based hydrogels crosslinked with CA

SL. Wt % Weight of Weight of Swelling
No CA dry resin (g) swollen resin (g) capacity
1 0 0.1 0.582 4.82
2 1 0.1 0.487 3.87
3 2.5 0.1 0.415 3.15
4 5 0.1 0.347 2.47
5 10 0.1 0.336 2.36
12
10 -
B -
E -]
| wti CA

W Swelling capacity
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Fig. 7. Variation of swelling capacity with % of CA
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The swelling capacity decreases with increase in the % of cellulose acetate and after
a particular concentration of CA it remains constant.The hydrogels with NNMBA as
cross linker exhibit a decreased swelling capacity with increased CA concentration.

Crosslinked hydrogels normally exhibit a decrease in swelling capacity with in-
creasing crosslinking density. However these PAAmM-CA hydrogels are prepared with
a fixed amount of NNMBA, so their crosslinking density should be similar. Decrease
in swelling capacity as CA concentration augment is expected for hydrogels with
hydrophobic component such as CA. Hence, as the amount of hydrophobic groups
augments, the swelling capacity is reduced.

CONCLUSION

Poly AAm-CA based hydrogels having different composition of CA were synthe-
sized by precipitation polymerization, using N, N’, methylene bisacrylamide as across-
linker and Benzoyl peroxide as an initiator. The hydrogels obtained werecharacterized
by IR spectroscopy and X-Ray diffraction studies. The IR spectra shows characteristic
peaks of CA, AAm and NNMBA and theintensity of the absorption peak increases
with increase in the weight percentage of CA.XRD studies were used to calculate the
percentage crystallinity and crystallite size. Asthe amount of CA increases, the peak
becomes sharper and the crystallite size decreasesindicating that the crystallinity of
the hydrogel increase with increase in the concentrationof CA.

The use of celluloseacetate decreases the swelling capacity of the hydrogel. The
equilibrium waterabsorbency of synthesized hydrogels decreases with increase in the
concentration of CAupto 5% and after that the swelling capacity remains almost con-
stant. The CA most likelyacts a crosslinking agent for PMMA.
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Abinitio Calculations on the Molecular
Properties of different
Heterocyclic Compounds

Jalaja J.Malayan & Sangeetha George

ABSTRACT

The main computational methods available to calculate molecular properties be-
long to five broad classes are molecular mechanics, abinitio method, semiempirical
method, density functional theory and molecular dynamics. Here we consider only
ab initio method. The term “Ab Initio” is latin for “from the beginning”. This name is
given to computations which are derived directly from theoretical principles, with no
inclusion of experimental data. Most of the time this is referring to an approximate
quantum mechanical calculation. In computational chemistry we take the view that
we are simulating the behavior of real physical entities, albeit with the aid of intellec-
tual models and that as our models improve they reflect more accurately the behavior
of atoms and molecules in the real world.

Keywords: Gauussian orbital, Slater orbital, Hartree Fock, Heterocyclic, HOMO-
LUMO

INTRODUCTION

The most common type of ab initio calculation is called a HartreeFock calculation
(abbreviated HF), in which the primary approximation (1) is called the central field
approximation. This means that the Columbic electron-electron repulsion is not spe-
cifically taken into account. However, it’s net effect is included in the calculation.
Because of the central field approximation, the energies from HF calculations are al-
ways greater than the exact energy and tend to a limiting value called the HartreeFock
limit.

The second approximation in HF calculations is that the wave function must be
described by some functional form, which is only known exactly for a few one elec-
tron systems. The functions used most often are linear combinations of Slater type
orbitals exp (-ax) or Gaussian type orbitals exp (-ax"2), abbreviated STO and GTO
(2). The wave function is formed from linear combinations of atomic orbitals or more
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often from linear combinations of basis functions. The exact set of basis functions
used is often specified by an abbreviation, such as STO-3G or 6-31G, 6-31G (d) etc

A variation on HF procedure is the way that orbitals are constructed to reflect
paired or unpaired electrons. If the molecule has a singlet spin, then the same orbital
spatial function can be used for both the o and [ spin, electrons in each pair. This is
called the restricted Hartree-Fock method (RHF).There are two techniques for con-
structing HF wave functions of molecules with unpaired electrons. One technique is
to use two completely separate sets of orbitals for the o and [3 electrons. This is called
an unrestricted Hartree-Fock wave function (UHF).This means that paired electrons
will not have the same spatial distribution. This introduces an error into the calcula-
tion, called spin contamination. Another way of constructing wave functions for
open-shell molecules is the restricted open shell Hartree-Fock method (ROHF). Here,
the paired electrons share the same spin orbital; thus there is no spin contamination.
The ROHF method is more difficult to implement than UHF and require more CPU
time to execute. ROHF is primarily used for cases where spin contamination is large
using UHF.

A number of types of calculations begin with a HF calculation then correct for the
explicit electron-electron repulsion, referred to as correlation. Some of these methods
are Moller- Plesset perturbation theory (MPn,) (3) where n is the order of correction)
RHF-MP,, the Generalized Valence Bond (GVB) method, Multi-Configurations Self
Consistent Field (MCSCF), Configuration Interaction (CI) and Coupled Cluster theory
(CQ). As a group, these methods are referred to as correlated calculations. The MP,
energy is the HF energy plus a correction term that represents the lowering of energy
brought about by allowing the electrons to avoid one another better than in the HF
treatment.

The full HF wave function is expressed as a Slater determinant (4) formed from the
individual occupied MO’s. HF limit is achieved by use of an infinite basis set, but in
practice, however, one cannot make use of an infinite basis set. Thus, much work has
gone into identifying mathematical functions that allow wave functions to approach
the HF limit arbitrarily closely in as efficient a manner as possible. Slater-type orbitals
were introduced as the basis functions used in extended Huckel theory (5). As noted,
STOs have a number of attractive features primarily associated with the degree to
which they closely resemble hydrogenic atomic orbitals. In abinitioHF theory, how-
ever, they suffer from a fairly significant limitation. There is no analytical solution
available for the general four-index integral when the basis functions are STOs. The
requirement that such integrals be solved by numerical methods severely limits their
utility in molecular systems of any significant size. Nevertheless, high quality STO
basis sets have been developed for atomic and diatomic calculations, where such limi-
tations do not arise. Boys (1950) proposed (6) an alternative to the use of STOs. All
that is required for there to be an analytical solution of the general four-index inte-
gral formed from such functions is that the radial decay of the STOs be changed from
e’ to e™. That is, the AO-like functions are chosen to have the form of a Gaussian
function.

GTOs are smooth and differentiable at the nucleus (r = 0), but real hydrogenic
AOs have a cusp (Figure 1). In addition, all hydrogenic AOs have a radial decay that
is exponential in r while the decay of GTOs is exponential in+2 ; this results in too
rapid a reduction in amplitude with distance for the GTOs. In order to combine the
best feature of GTOs (computational efficiency) with that of STOs (proper radial

shape), most of the first basis sets developed with GTOs used them as building blocks
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to approximate STOs. That is, the basis functions O used for SCF calculations were
not individual GTOs, but instead (7) a linear combination of GTOs fit to reproduce as
accurately as possible a STO, i.e. The degree of contraction” refers to the total number
of primitives used to make all of the contracted functions.

| =BT

LT

In this work molecular properties like Mulliken and Lowdin population, bond length Total
energy, Dipolemoment and HOMO-LUMO gap of different heterocyelic compounds were
calculated using the method RHF-MP; /6-31G{d) which is a split valence polarized basis set.

e ® -9

X B — B

{ Polarisation of s and p orbitals)

COMPUTATIONAL WORK

We have determined the Mulliken and Lowdin population at various atomic posi-
tions of heteronuclear compounds like Furan, Thiophene,Pyrrole, Pyridine, Purine
and Pyrimidine. The properties like bond length, total energy, dipole moment and
HOMO-LUMOgap were also calculated
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a) MullikenLowdin Population

a)Furan

ATOM MULL.POP. CHARGE LOW.POP. CHARGE

1 C 3950634 0.049366 6090360 -0.090360
20 8.402575 -0.402575 8.098923 -0.098923
iC 6228667 -0.228667 6.217762 -0.217762
4C 5950635 0.049365 6.093132 -0.093132
20 6.228631 -0.228631 6.219117 -0.219117
6 H 0.806513  0.193487 0.821354 0.178646
7TH 0.812913  0.187087 0.821251 0.178749
8H 0.806523 0.193477 0.818231 0.181769
9H 0.812909  0.18709] 0.819870  0.180130

b)Bond length( A")

Table 1

Ciy=0(2) 1.3666189 [ H(6)—C (1) 1.0796849
C(3)-C(1) 1.3659862 |H(TM-C(3) 1.0811746
C{d-01(2) 1.3666347 | H(8)-C (4 1.0796TRT
C{5-C1(3) 1.4279432 [ H(9) - C(35) 1.O81180

2. Thiophene

ATOM MULL.POP. CHARGE LOW.POP. CHARGE

1C 6.386575 -0.386575 6.344349 -0.344349
25 15.710086  0.289914 15.648414 0351586
iC 6.147204 -0.147204 6.197775 0197775
4C 6.386575 -0.386375 6.344349 -0.344349
5C 6.147205 -0.147205 6.197774 -0.197774
6 H 0.792551 0.207449 0.809910  0.190090
TH 0.818627 0.181373 0.823760 0.176240
8 H 0.792551 0.207449 0.809909  0.190091

9H 0.818627 0.181373 0.823760 0.176240
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Table 2
C(H-S(@) 17176249 [H(6)-C(1)  1.0823529
CG)-C(l) 13762646 |H(T)-C(3)  1.0849179
C{d-5(2) 1.7176256 |H(8)-C(4) 1.0823518
C(5)-C(4) 13762647 |H(9)-C(5)  1.0849189
3.Pyrrole
ATOM MULLPOP. CHARGE LOW.POP. CHARGE
1C 6.015857 -0.015857  6.172913 -0.172913
IN 7.579804 -0.579804  7.177789 -0.177789
3C 6222019 0222019 6225694 -0.225694
4C 6.015884 -0.015884  6.176577 -0.176577
5 ¢ 6222061 -0.222061 6227252 -0.227252
6H 0.823336 0.176664  0.830915 0.169085
TH 0620982 0370018  0.698584 0.301416
8 H 0.833854 0.166146  0.831991 0.168009
oH 0.823315 0.176685 0827790 0.172210
10 H 0.833888 0.166112  0.830495 0.169505
Table 3
C)-N(2) 13730289 |H(T)-N(2) 10108054
CO-C)y 13828890 | 1oy ¢ (3) 1.0819912
C(4)-N(2) 13730491
CG)-C@) 14185127 | HO-CE 10810394
H(6)—C(1) 1.0810313 |H10)-C(5) 1.0819600
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4. Pyridine

ATOM MULL.POP. CHARGE LOW.POP. CHARGE
1C 6. 174491  -0,17449] 6.174705 -0.174705
2C G.003015 -0.003015 6105021 -0.105021
ic 6. 157538 -0, 157538 6145733 -0.145733
4N 7394136 -0.394136 7.149207 0149207
5C 6.174497  -0.174497 G 175105 -0.175105
6 C 6003023 -0.003023 6104671 <0.104671
TH 0.816135 (0183865 0825122 0.174878
EH 0.823246 0.176754 0833003 0,166997
9 H 0.814543 0.183457 0.829304 0.170696
10 H 0816131 0183869 0.B24832 0.175168
11T H 0.823245 0.176753 0833297 0.166703

Table 4

C(1)—C(2) 1.3956481 H(7)—C (1) 1.0864863

C{—C(3)y  1.3944049 H{8)—C(2) 1.08800066

C(2y—MN(4) 1.3452459 H{9)—-C(3) 1.0870870

C(3)—C(5 1.3943012 H{11y—C{6) 10886654

C(5)—=C(6) 1.3957354 H {10y —C {3y 1.0864457

Hi{ll)-Ci{6) 1.08R6654

5. Purine

ATOM MULL.POP. CHARGE LOW.POP. CHARGE
1C 5.B38E44 0161156 6018074 -0.018074
2C 3.539081  0.460919 5954111 0.045889
iC 5.995920  0.004080 6072508 0072508
4N TA2R209 -0.4282090 T.156406 0156466
AN 7.392430 -0.392430 7161370 0161370
6 C 5.BRI1399 0.118601 6062574 0062574
TM T 447602 -0.447602 T.182754 -0.182754
BC S5.B02852 0197148 6050923 0050923
oM T.671540 0.671540 7197204 -0.197204
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10H 0.797031 0.202969 0.821804 0.178196
11H 0.809603  0,190397 0.826827 0.173173
12 H 0. 788743 0211257 0.815970  0.184030
13 H 0606746 0,393254 0679416 0320584

Table 5

C(1H-C(2) 1. 4107081 | N(7)-C(8) 1.3227828

C{1)—C(3) 1.3973459 | C(2) N (%) 1.3751395

C(2)-N{4) 13354788 | C(3)-H((10y 1.0886315

C(H-N(5 13394193 |C(6)-H(11) 1.O871207

N (4)-C(6) 1.3424399 |C(8)-H(12} 1.083312]

C(I)-N(7) 13831034 |NO-H{3) 10134005

6. Pyrimidine

ATOM MULL.POP, CHARGE LOW.POP. CHARGE
1C 6.265647 -0.265647 6193030 -0.193030
2C 5.925950  0.074050 50983429 0.016571
i 5.925921 0.074079 5983424 0.016576
4N T5101777 0511777 7222642 0222642
5N FA11771 -0.A11771 1222633 -0.222633
6C 5772246 0227754 5938694 0.061306
TH 0.770755 0.229245 (.858845 0.141155
8H 0.772351 0.227649 0.865826 0.134174
9H 0.772349 0.227651 0.865825 0.134175
10 H 0771233 0228767 0.865653 0.134347
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Table6

C(1-C(2y 1.3854521 H(7T»C(1y 1.0700043
C{1»-C(3) 13854521 H{8)»-C(3) 10701171
C{2)-N(4d)  1.3336211 H{9-C(2) 10700906
C(3MN(5) 13335647 H(10)-C(6) 1.0667884
C(6)N(5) 13298940

3. Dipole moment, Energy and HOMO-LUMO gap

Table 7
Molecule Dipole moment (D)) | Energy (Hartree) | Homo-Lumo Gap
(Hartree)

Furan (.674318 -229.31033378 0.4798

Thiophenre 0.528246 -351.92498169 0.4512

Pyrrole 1.979545 -209.48084125 0.4880

Pyridine 2.31597 -247.48253245 0.4638

Purine 3. TRET00 -410.73698766 0.4253

Pyrimidine 2. TREROR -262.56448233 0.4893
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HOMO-Highest occupied molecular orbital
LUMO-Lowest unoccupied molecular orbital
RESULTS AND DISCUSSION

Computational chemistry can estimate charges on atoms within a molecule by the
Mulliken and Lowdin population (8) analysis. Population analysis is the study of
charge distribution within molecules. Partial atomic charges are not observable char-
acteristics of molecules, and therefore entire idea of modeling electron population is
not unique. In order to assign charge to atoms one must define the spatial region of
the atoms and then add up all the charges in that region.

Mulliken analysis is based on the linear combination of atomic orbitals and
therefore the wave function of the molecule. The electrons are positioned to the atoms
based on the nature of the atomic orbitals contribution to the molecular orbitals.
The Lowdin population analysis method sought to improve upon Mulliken method
mostly to correct the instability of predicted charges with increasing basis set size.
This is achieved by transforming the atomic orbital basis function into an orthonor-
mal set of basis functions prior to the population analysis. Orthonormal means they
do not overlap.Lowdin orthogonalisation is the use of orthogonality matrix The
electronic charge density is q, = charge density= Atomic number —Population den-
sity-

Compared to all other heterocyclics purine is found to be more stable due to greater
charge separation and of lowerenergy. The bond length between carbon atom and
hetero atom is also smaller in pyrimidine which is a stable hetero cyclic compound.
In thiophene due to less electronegativity, the lone pair of sulphur is more involved
in conjugation and hence carbon-heteroatom bond length is higher in thiophene.

HOMO-LUMO GAP decreases in the following order Purine < Thiophene
<Pyridine < Furan <Pyrrole < Pyrimidine. HOMO-LUMO GAP decreases with increase
in conjugation. Since sulphur is less electronegative compared to oxygen and nitrogen
lone pair of electrons on sulphur is more involved in conjugation. If one is able to
alter the HOMO-LUMO GAP of nucleotide bases it is able to change the electronic
conductivity of DNAs. The Purine can serve as electron donors (9) in the formation
of ground state complexes with acceptors including transition metal complexes,
organometallics and organic acceptors.

CONCLUSION

Computational chemistry alternatively sometimes called theoretical chemistry is a
field that can be said to be both old and young. Here we have calculated the Mulliken
and Lowdin population of all the atoms of the heterocyclic compounds like Furan,
Thiophene, Pyrrole, Pyridine, Purine and Pyrimidines which cannot be calculated
experimentally, Population analysis, the study of charge distribution within the
molecules., bond length dipole moment and energy studies have shown that purine
is the most stable heterocyclic compound compared to other heterocyclics.Studies on
the energies of the frontier orbitals proved that HOMO-LUMO gap was lowest for
purine due to extended conjugation. Modern computer graphics have given
visualization, the pictorial presentation of the results of calculation, a very important
place in science. Our interest in quantum mechanical methodology was simulated by
conducting the computer calculations and fitting the results to experimental
observations.
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