Journal of Engineering Education Transformations, Volume 34, January 2021, Special issue, eISSN 2394-170

Outcome based project for betterment of rural community
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Abstract: In the last about one decade, science, technology
and innovation have greatly influenced in shaping the
modern engineering education. However, there is an urgent
need to take the benefits of science and technology influence
to offer practical solutions to the betterment of the society.
The B.Tech curriculum of KARE (Kalasalingam Academy
of Research and Education) is designed to include mandatory
one year long course of Community Service Project with an
aim to address the difficulties faced by the rural women and
farmers of neighbouring community. This study focuses on
the strategy adopted and the success witnessed with the
introduction of this course. The participants included in the
study are 18 engineering undergraduate students. The
students surveyed the community with a specifically
designed questionnaire to identify the specific problems of
the community stakeholders in relation to the social,
economic and other aspects. The students through their
survey identified the problem of the chosen community as
the outcome of Phase | of the project. In Phase II, the
students involved in designing and developing the prototype
through simple scientific solution. The main challenge is in
sustaining the motivation of students to work beyond the
duration of the project to bring everything to final shape.
This can be done both by developing empathy in the minds
of students for their fellow being in the community as well
as creating awareness of the many funding schemes available
to recognize and support such endeavour. It is recommended
that all the institutions should create an avenue in their
curriculum to facilitate students’ involvement with the
community.
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1. Introduction

The advancements in the science, technology and
innovation have played a vital role in promoting in the
engineering education in our institution (KARE) and
elsewhere. Integration of community based service learning
into engineering curricula has been promoted by leading
educational institutions in India and elsewhere [1,2]. More,
emphasis has been provided by the educational institution for
learning by doing from engineering projects in community
services for the betterment of the underserved communities
throughout the world [3,4]. Faculty play a vital role in
mentoring the students to engage in community based
learning projects [5] with a design based thinking approach
[6]. Such community based projects have been implemented
in the curriculum of the leading education institutions in the
initial years of the program itself [7] for addressing the
different needs of the rural community such as water supply,
sanitation, quality air and solid waste management [8]. The
technology such as Arduino nano, electromyography signal,
servo motor has been implemented worldwide [9, 10] for
developing prosthetic limbs for amputees in the developing
world. There have been many instances in the past where
socially relevant projects like sanitary napkin dispensing
system, reusable sanitary pads have been implemented by the
educational institutions worldwide [11, 12]. Many initiatives
have been encouraged worldwide by many educational
institutions through community service projects to address
the problems faced by farmers [13, 14, 15, 16, 17]. The
B.Tech curriculum of KARE is designed to include
mandatory one year long course of Community Service
Project with an aim to address the difficulties faced by the
rural women and farmers. We have used the principles of
science and technology and offered suitable innovative
solutions for the problems faced by the rural women and
farmers of the villages in the immediate neighbourhood of
KARE through the implemented community service project.
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2. Literature Review

Community service project based learning is
encouraged by leading education accreditation bodies like
National Board of Accreditation (India) and Accreditation
Board for Engineering and Technology (USA) [18]. Many
instances of prototypes and products developed by the
students has been implemented for betterment of the
neighbouring community in the aspects of health [19, 20],
in which students learn by doing [21]. The important
aspects of community based project are the positive
interdependence among the stakeholders, face-to-face
promotive interaction with community members,
individual responsibility, collective skills, and group
processing [22]. Sustainability of such community based
projects have been tested by many education institutions
[23, 24]. Thus, community service based learning provide
ample opportunity to students to gain leadership and team-
building qualities besides providing the sustainable
solution to the real life problems faced the neighboring
community [25]. Many socially useful products such as
sanitary napkins for women, bio-fertilizers and bio- control
agent for the farmers, robotic arm for amputees and zero
energy low cost refrigerator for the farmers have been
developed by the students of KARE and transferred to the
community.

3.  Methodology

The B. Tech. Curriculum of KARE emphasises
on mandatory 1 year duration community service project
course. The structure of this course includes two phases
which is undertaken by the students mentored by a faculty
adviser. In phase I, the students meet the members of the
community in the selected area (village) and conduct field
visit. During the field visit, the students interact and
establish rapport with chosen community. The students
conduct survey which includes questions pertaining to
social, health, economic, educational and occupational
status of the members of the community. Later, the
students identify the target group i.e. rural women, men
and farmers. Then, the students identify the need and
problem of the chosen community. Later, the faculty
advisor and the students integrate academic expertise for
the identified need and problem on the basis of three
factors: curriculum, community need and student interest.
Emphasis is also made to collaborate with community
agency i.e village panchayath and village leaders. Then,
the students prepare a proposal which is viable in terms of
science, technology and innovation. Later, the students
prepare a report on the basis of literature survey, need
analysis survey and proposed prototype details. In Phase 11
of the project, the students involve themselves in designing
and developing the prototype through simple scientific
solution.

A. Phase |
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1. Meeting the community: The students discussed
prominent issues that need attention in nearby rural area. The
foremost step was to select the target area such as rural
village and marginalized community like farmers, women
and physically handicapped person. The field visit was
planned by the students three times in a month. The students
visited the nearby rural community and interacted with them.
They identified the target group such as rural women,
farmers and physically handicapped person. They were
selected based on the interaction with the community people

(Fig.1).

2. Survey analysis I: The survey was conducted with
target group and prepared a report. The students prepared
an individual report for every visit. They conducted a
survey to collect the information regarding social status,
health status, economic status, educational status and
occupational status of the chosen community. This was the
essential component to know the people and was carried
out through the observation and interaction. The initial
objective was to find and know about the problem faced by
rural people. The students collected basic level information
like name, age, educational qualification and the core
problem they are facing in their daily life.

3. Identifying the problem statement: The interaction
performed by students with rural community people was
sufficient to identify the problem. They learned the real
need of the rural community. The major issues of rural area
were determined and the students were determined to
address the needs of the rural people. The students
prioritized the needs and selected the pre-eminent problem.
An idea was formulated by student team to find a
scientifically and technologically viable solution for this
problem.

4. Integrate with academic expertise: Good planning
was crucial to any community service project. The students
have performed literature survey with the guidance of
faculty advisor for finding the solution for the problem
faced by rural community. The technical plan was
developed by students. The plan included aspects of task
and responsibilities of individual stakeholders. The
students executed the task by developing the product,
analysing the product and delivering the product.

5. Review report: The literature review was done by
the students with guidance of faculty advisor. The proposal
was prepared based on need analysis survey. The report
included the survey interpretation, product/ proto-type
preparation methods, analysis procedures and technical
solution for the indentified the plan.

B. Phase Il

1. Colloborate with community agency: The technical
solution was implemented in the rural community
therby alleviating the identified problem. The solution
was demonstrated with community agency such as
village panchayath and village leaders. The product/
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proto-type was demonstrated to the community
agency.

Preparing proposal and prototype: The task completed
in the form of proto type product which helped the
community and satisfied their needs. The product/
proto- type preparation methods were demonstrated to
the community people. This was a good opportunity for
the students to know about the societal needs and
issues. The demonstrated prototype was implemented
by the rural area target people.

. Course outcomes of the community service project

The students are assessed on the basis of the following
course outcomes:

1. Identify the different needs and understand a
specific problem of a particular community

2. Suggest and implement a sustainable solution for
the specific problem identified in the community

3. Interact very well with their team members and
with the chosen community members during the
implementation of the project

4. Design the experiments and make power point
presentation with results and challenges

5. Document their observations and results with
proper literature

D. Student survey and result analysis

The students were surveyed and result analysis was carried
out at the end of the implemented projects. The students were
surveyed on the basis of the following questions on a scale
of 0-5:

1. Whether the students felt comfortable with yearlong
project?

2. Whether the students had developed empathy for rural
community?

3. Whether the students are convinced about their
innovative practical solution?

3. Whether the students are comfortable with the time
duration of the project?

4. Whether  the suggested sustainable solution was
implemented effectively in the community?

4, Result and Discussion

A. Robotic arm for the amputees

A community service based project implemented by the
students mentored by the faculty of department of
biomedical engineering, KARE dealt with the introduction
of electromyography signal from the body of the amputee
shown in Fig.2. The robotic arm was controlled by
microcontroller [26, 27, 28].

IDENTIFY PROELTM /NFFD
(FTHROUGH INTERACTION
AND SURVEY)

Fig. 1 The research methodology of the community service project
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The students used the servo and successfully drived
the robotic arm to produce the desired movements with the
help of electromyography signal values acquired from the
body of the amputee. The students have helped the amputee
by bringing back the lost functions of the upper extremities
of the amputees thereby achieving the objective of this
community service project. This has helped the amputees to
do their day-to-day activities, with the help of robotic arm
developed by the students.

B. Sanitary napkin for the rural women

Rural women face the day to day hygiene problem related
to menstruation. The commercial sanitary napkin used by
the rural women poses many disadvantages: confined space
of village makes disposal of sanitary napkin impossible,
non availability of garbage bins, health risk due to
chemicals like dioxin,  bisphenol-A and bisphenol-S
present in sanitary napkins. A community service based
project implemented by the students mentored by the
faculty of department of chemical engineering, KARE
helped to address these draw backs of commercial sanitary
napkins. The students conducted a survey in the immediate
neighbourhood and found that rural women lack the
knowledge of disposal of commercial sanitary napkins.
Hence, the students developed the sanitary napkin (Fig.3)
composed of bamboo fiber, rose water, neem oil, butter
paper, polyurethane layer and natural adhesive paper.

|
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Fig. 2 A prototype mimicking the functions of the human arm (a)
developed with introduction of electromyography signal from the body (b)
has accomplished the basic motions of the body, such as (c) flexion and (d)

extension.

The advantages of the sanitary napkins developed by the
students include: low cost making it affordable to rural
women, hygienic and eco friendly because of the herbal raw
materials used in the preparation of the sanitary napkins,
biodegradable and hygienic. This community service project
gained national attention from the union

government of India which conferred Chhatra Vishwakarma
award to the students and the faculty mentor.

Fig. 3 A prototype sanitary napkin developed by the students.

(a) front view (b) back view

C. Low cost bio-fertilizers and bio-control agent for
the farmers

A pair of community service based projects implemented by
the students mentored by the faculty of department of
biotechnology, KARE dealt with the problem posed by high
cost commercial chemical fertilizer. Chemical fertilizers
have many disadvantages: high cost, low soil fertility, low
nutrient availability, less nitrogen fixation, less phosphorous
solubilisation, less synthesis of plant and growth promoting
substances. Hence, the students mentored by the faculty
advisor surveyed the neighbourhood villages and
successfully provided the solution to the farmers by
implementing the usage of the natural bio-fertilizer
developed by them (Fig.4).

Fig. 4 Student distributing the natural bio-fertilizer to a women farmer.
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Fig. 6 Faculty advisor interacting with the cardamom farmer

The second project implemented by the students
addressed the fungal disease of cardamom farmers. The
students used a bacterium named Pseudomonas fluorescens
to address this problem. The bio-control agent (Fig.5)
consisting of this bacterium was highly effective and
inhibited the growth of fungi in cardamom plants. The
faculty mentor played a vital role by interacting with the
farmers (Fig.6). Natural bio-fertilizer and bio-control agent
developed by the students have many advantages: low cost,
high soil fertility, high nutrient availability, high nitrogen
fixation, high phosphorous solubilisation, high synthesis of
plant and growth promoting substances.

D. Zero energy low cost refrigerators for the farmers

A community service based project implemented by the
students mentored by the faculty of department of food
technology addressed the issue of post harvesting loss of
seasonal fruits like sapotta. Such fruits have high moisture
content and as s result easily spoiled at room temperature.
The students developed a prototype zero energy low cost
refrigerator for the farmers (Fig.7).

Fig. 7 A schematic model of the refrigerator

This refrigerator is composed of three major parts: an
outer transparent cover, an outer absorbing vessel and a
mounting stand. This refrigerator does not require electricity
or any source of energy thereby beneficial for the rural
farmers.

As a result shelf life of the fruits harvested by the
farmers has been increase d to 7-8 days compared to room
temperature. The zero energy low cost refrigerator was
implemented by the farmers (Fig. 8).

Fig. 8 Students demonstrating the working zero energy low cost
refrigerator to a rural women farmer

E. Student survey and result analysis

The students were surveyed and result analysis was carried
out at the end of the implemented projects. All the students
felt comfortable with yearlong project. All the students had
developed empathy for rural community. All the students
were convinced about their innovative practical solution. A
majority of the students were comfortable with the time
duration of the project. A majority of the suggested
sustainable solution was implemented effectively in the
community (Fig.9).
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comfortable with yearlong developed empathy for
project? rural community?

Whether the students felt Whether the students had Whether the students are Whether the students are Whether the suggested

convinced about their comfortable with the time  sustainable solution was

innovative practical
solution?

—

duration of the project? implemented effectivelyin
the community?

Fig. 9. Students survey result

5. Conclusion

Community service based projects play a vital role
in the upliftment of the day to day well being of the
disadvantaged individuals like amputee as evident in the
project executed by the students of KARE. Similarly, many
educational institutions have promoted the community
service projects as a tool for solving the mobility aspect of
the disadvantaged physically handicapped with the help of
advancements made in science and technology. The
technology used by the students of KARE helped for
developing prosthetic limbs for amputees in the developing
world.

Wellness of women in particular rural women is
essential for the upliftment of them in the society.
Menstruation and the resulting challenges posed by it has
played spoilsport in the life of rural women. The students of
KARE have developed affordable and eco friendly sanitary
napkins for the rural women and thus have provided the basic
necessity of health and hygiene of rural women.

In a country like India, agriculture forms the
backbone of the economy. Thus, farmers play a vital role in
the day-to-day economic prospects of the country. Farmers
face numerous problems like drought, insect pest, high cost
of chemical fertilisers and pesticides and lack of storage
facility for the farm products like fruits and vegetables.
Students of KARE have developed products to address the
above aspects. The products namely low cost bio-fertilisers
and zero energy low cost refrigerators will greatly help the
rural farmers.

The main challenge of implementing any
community service project is in sustaining the enthusiasm of
students to work beyond the duration of the project to
achieve the ultimate goal of developing a product / process
that will help to address the different needs of the rural
community such as health, hygiene, water supply, sanitation,
quality air and solid waste management. This was achieved
in KARE by developing empathy in the

union governments of India available to recognize and
support such endeavour. Hence, it is recommended that all
the education institutions should create an avenue in their
under graduate engineering curriculum to facilitate students’
involvement with the underprivileged community.
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