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Preface

“We’ve arranged a global civilization in which most crucial elements profoundly depend on science
and technology. We have also arranged things so that almost no one understands science and
technology. This is a prescription for disaster. We might get away with it for a while, but sooner
or later this combustible mixture of ignorance and power is going to blow up in our faces.”

— Carl Sagan

Conference epiSTEME 8 is a biennial international event to review research in science, technology and
mathematics education (STME) hosted by the Homi Bhabha Centre for Science Education (HBCSE), a
National Centre of the Tata Institute of Fundamental Research (TIFR). Initiated in 2004, the primary aim of
the conference is to nurture and promote scholarship in STME research, which is still nascent in India. The
conference, by bringing together leading researchers from across the globe, has been playing an important
role in strengthening the field in this country. It is unique in its addressal of multidisciplinary issues pertaining
to the teaching and learning of science, technology and mathematics. Arguably epiSTEME is the flagship
conference in STME research in India, an area that holds great potential for the country owing to its huge,
aspiring student and teacher population. Details of the past seven editions of the conference are available at
http://www.hbcse.tifr.res.in/episteme.

Quality science education to a larger populace is integral to our economic and societal progress. To enable
this challenging task, it is important that we deconstruct the core issues at the intersection of content,
cognition and culture relevant to STME education. Conference epiSTEME 8 will have its focus centred
around some of these core issues. In particular the conference aims to generate discussion around topics on
important scientific practices such as modelling in STME, alternative conceptions in various disciplines, role
of language in STME, insights from cognitive science and sociocultural studies relevant to STME, among
others. The premise of the conference is based on the conception of science as a liberal art. A panel discussion
on the same titled ‘Towards a pedagogy of science as a liberal art” will also be held as part of the conference.

The four different strands and various sub-themes around which the review talks, papers and poster presentations
of the conference fall, are:

Strand 1: Historical, Philosophical and Socio-cultural Studies of STME: Implications for Education
* Theme 1: History and Philosophy of STME

* Theme 2: Socio-cultural and gender issues in STME

e Theme 3: Science and Technology Studies

* Theme 4: Science as a Liberal Arts

Strand 2: Cognitive and Affective Studies of STME

* Theme 1: Modelling in Science Education

*  Theme 2: Knowledge representation

* Theme 3: Affective aspects of learning

* Theme 4: Problem solving, learning and reasoning
*  Theme 5: Visuo-spatial thinking

Strand 3. Language, Pedagogy and Curriculum in STME

* Theme 1: Language and learning

* Theme 2: New Media, Role of ICT in teaching-learning
* Theme 3: Classroom interaction and discourse
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e Theme 4: Assessment and evaluation
e Theme 5: Professional development of teachers
e Theme 6: Educational initiatives and innovations

Strand 4. Discipline-based Education Research with Emphasis on Undergraduate Science Education
*  Theme 1: Astronomy Education Research

* Theme 2: Biology/Life Science Education Research

e Theme 3: Chemistry Education Research

* Theme 4: Physics Education Research

There are nine review talks from leading scholars around the globe on some of the key themes mentioned
under the above strands. In addition researchers from across the world will be presenting papers and posters.
In total epiSTEME 8 received around 110 submissions from 13 different countries (Australia, Brazil, Cyprus,
Germany, India, Nepal, Rwanda, Somalia, South Africa, Switzerland, Uganda, United Kingdom and United
States). All submissions were sent to at least two reviewers working in related areas for blind reviews. The
list of reviewers is included in the proceedings. We thank all the reviewers for their scholarly remarks which
we hope helped the authors and significantly improved the quality of the manuscripts. We accepted around
60 papers, out of which authors of 51 papers registered for the conference. Of these 30 papers will be
presented in the oral mode and the rest 21 in the poster mode.

We express our sincere gratitude to all members of HBCSE for their help and cooperation at various phases
of the conference organisation. In particular we thank Prof. K. Subramaniam and Prof. Sugra Chunawala for
their support, guidance and encouragement. We thank the convenors of the previous two editions of the
conference, Prof. Savita Ladage and Prof. Sanjay Chandrasekharan for their guidance throughout. We greatly
appreciate the contribution from all the members of the academic committee and local organisation committee
for the conference. The head of administration Shri Abhyankar and head of accounts Shri V.P. Raul deserve
special mention for their help towards planning and execution of various crucial organisational aspects of the
conference. We thank Manoj Nair for his help in setting up the conference website, paper submission portal
and the payment gateway.

We specially thank Charudatta Navare, Deborah Dutta, and Deepika Bansal for helping us with editing works.
We thank Adithi Muralidhar for her guidance with the publication of these proceedings.

— K.K. Mashood, Tathagata Sengupta, Chaitanya Ursekar,
Harita Raval and Santanu Dutta
January 2020
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A STUDENT-CENTRIC APPROACH FOR DEVELOPING
SCIENTIFIC COMMUNICATION SKILLS IN UNDERGRADUATE
MICROBIOLOGY STUDENTS

Aparna Talekar, Vivien Amonkar and Karuna Gokarn*
St. Xavier’s College (Autonomous), Mumbai
karuna.gokarn@xaviers.edu

Scientific Communication is an important skill which needs to be developed in students for building a
successful career in science. Here, we report the design and development of a student-centric, activity-based
course in scientific communication skills (SCS) for undergraduate Microbiology students. We followed a
pedagogical strategy that allowed for integration of assessment with the learning activities. The effectiveness
of the course was measured by administering questionnaires to the students both before and after the course.
The comparison between the results of the pre- and post-intervention questionnaires revealed that the stu-
dents demonstrated an overall increase in their understanding of key concepts essential for SCS after
undertaking the course. This report, even though preliminary, highlights the importance of developing a
student-centric course in SCS at the undergraduate level.

INTRODUCTION

Proficiency in scientific communication is an important goal of undergraduate science education. As tertiary
level science degree programs form the foundation of the life sciences sector by providing skilled manpower,
it has been proposed that formal communication in science courses be introduced at this early stage of career
development (Anderson & Helms, 2001; Spektor-Levy, Eylon, & Scherz, 2009). The major aim of such
courses is to enable students to develop an ability to locate and retrieve relevant information, to critically
evaluate information; to analyse and organize the information; to draw inferences based on evidence; and to
be able to disseminate the acquired knowledge in an appropriate form by different modes of communication
(NRC, 2012; McComas, 2014). Besides, a course in Scientific Communication Skills (SCS) may also assist
students to verbalize their understanding of a subject matter for themselves and self-evaluate their own
learning (Murray & Hughes, 2008). However, it has been observed that STEM students often find
communicating ‘science’ a challenging task and traditional courses fail to build the necessary skills required
(Grant, Liu, & Gardella, 2015). Therefore, it is essential to develop a course which integrates learning
activities incorporated with tasks that aid in understanding the concepts and terms of the subject matter, and
at the same time, engage the student in acquiring skills required for communicating their learning (Hurd,
2000). In this regard, an SCS course was introduced to second-year undergraduate science students of St.
Xavier’s College (Autonomous), Mumbai University in June 2011. Initially, a semester-long, one credit (15
contact hour) course was developed as a series of hands-on activities purposefully designed for better
conceptual understanding of the subject matter. The core syllabus of the SCS module offered in the third
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semester almost remained the same, however, the pedagogy was modified to be more student centric and
activity based. The instructors noticed that just the theory of SCS was not enough for the students to
understand and apply the concepts of SCS. Thus, the SCS course module was modified and extended to
Semester 4 where the students were asked to apply the skills in writing their laboratory projects (proposal,
poster, project report, manuscript and presentation) which is evaluated as a part of SCS course.

Here, we elaborate upon the course design and its impact on students evaluated by a questionnaire administered
to the students both before and after the first half of the course. We also note the qualitative differences
observed in the students’ responses and how it has served as a feedback for evolving and improving the
course over the last seven years.

METHODS

Course Design and Execution

The SCS course in Microbiology has been divided into six modules spanning over two semesters. While the
focus of the earlier semester (third) is the comprehension of various aspects of scientific communication, the
latter semester (fourth) deals with the application of the concepts learned.

The first module of the course requires that the students create mind maps on any Microbiology topic chosen
by them (in consultation with the mentors) and convert it into a chart or a model to be presented in the annual
exhibition organized for the orientation of the first-year Bachelor of Science students. One example of a mind
map and the corresponding chart prepared by the student is shown in Figure 1 (Matthews & Matthews, 2008;
Buzan & Buzan, 1993).

A

A TR

.......

Figure 1: A) An example of a mind map prepared by a student B) shows the corresponding chart made by the same student.
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This activity engages the students in researching the literature, retrieving the relevant information, organizing
the information and finally verbalizing their assimilated knowledge. The effectiveness of mind maps in
organizing information and developing knowledge structures has been established earlier (Buzan & Buzan,
1993) . The evaluation of this task is done by mentors who visit each exhibit (chart/model) and assess it for
the relevance of content, comprehensiveness, and clarity. The students are also assessed for their verbal
explanation of the chosen topic to the visitors/mentors. We have observed that not only does this task act as
an ice breaker between the freshers and the sophomore students but it also develops a sense of self-efficacy
among the second-year students.

The next module deals with comprehending technical information and summarizing it. The students are first
sensitized to crucial elements of summary writing and then given short research articles or popular science
commentaries (audio-visual) relevant to the discipline to summarize in their own words (word limit: 150).
It has been reported that summarizing in their own words helps students in comprehension of new information
which is an indicator of student learning (Haystead and Marzano, 2009). The difference between a summary
and an abstract is also emphasized. The evaluation involves summarizing scientific information provided to
students in the form of an audio-visual documentary or a science topic-based film. The use of varied modes
of scientific information challenges the students with multisensory inputs and fosters comprehension skills
that promote learning (Blomert & Froyen, 2010; Clark, Nguyen, & Sweller, 2006).

The next three modules were designed based on our observation that undergraduate students often struggle
with understanding research articles and find it challenging to grasp technical information. Similar difficulties
faced by students globally have also been reported (Goldbort, 2006). Proficiency in scientific communication
necessarily requires understanding the elements of a good scientific report/research articles. Hence, students
are initially introduced to components of a scientific write-up, generally a research article (Murray & Hughes,
2008). One of the most important aspects discussed in detail is ‘plagiarism’. Students’ difficulty with recognizing
and understanding the concept of plagiarism is a challenge faced by educators worldwide (Dawson &
Overfield, 2006). The concept was dealt with as a series of discussions with exemplars of plagiarism,
paraphrasing, and citations extracted from several kinds of scientific literature. Students are also made aware
of software available for detection of plagiarism (eg: Turnitin and a free tool available online-SEO plagiarism
checker). The idea is to sensitize students to the importance of maintaining academic integrity and avoiding
plagiarism. Further, the students are introduced to various sections of a primary research article and familiarized
with the IMRaD format (Sollaci & Pereira, 2004). Students are then engaged in a group reading exercise
where they try to understand a simple research paper by paying attention to its title, abstract and other
sections up to the references as per the standard guidelines (Hoogenboom & Manske, 2012). Generally, the
instructors ensure to give research articles from different peer-reviewed journals to familiarize the students
to the fact that different journals may follow slightly different formats. This is followed by a discussion of
the papers read (2-3 papers) in the class by the groups to share their perspectives with their peers. The papers
assigned to the class are usually chosen from the field of Microbiology and mostly have methodologies
familiar to students. The final learning task of the course in this semester is critiquing a research paper which
is carried out as a group discussion activity moderated by the instructor. The students are divided into groups
of 10-12 students and allowed to read and discuss 2-3 papers. This interpersonal exchange of ideas encourages
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peer learning, teamwork and developing soft skills of a student (Besley & Tanner, 2011). Students are also
introduced to allied concepts such as peer review, open access articles and bibliometric databases such as
Web of Science and Scopus. The final evaluation for this course involves writing a critical review of a
research paper from a journal for them to understand the importance of publishing in peer-reviewed journals.
All the aspects learned throughout the semester are assessed in this activity such as students’ attention to the
relevance of the title, comprehensiveness of the abstract, appropriate literature citations, checking for plagiarism
and referencing style. The advanced part of this course is dealt with as an integrated activity with the
disciplinary research projects undertaken by students in the next semester (fourth). The students are introduced
to literature reviews, referencing styles, reading different types of research reports and other activities. The
students write their own project proposals before embarking upon the research projects which are ratified by
the mentors. The learnings from both the semesters culminate in the form of a scientific report, a poster and
an oral presentation for summarizing their work which forms a part of an assessment for the SCS course.

Participants

The SCS course typically accommodates 33-37 student participants for this study, per year. The students
belong to the second year of Bachelor of Science course in Microbiology with an average age of 19 years.
The course spans 2 semesters of the year. The number of credits is one per semester and the number of
contact hours is 15 per semester.

Questionnaire Design

The course in SCS started in 2011. Although the need for an SCS course was apparent, we began to ponder
over the effectiveness of the course after a few years of its inception. We took oral/written feedback from
the students to assess the efficacy of the course. In order to formalize the assessment, a questionnaire was
designed to evaluate the impact of the course on the students during the last year. The questionnaire was
designed based on the modules and what the students are expected to know after the course was completed.
Since most students joining the course come with little prior knowledge or familiarity with the topic, the
questionnaire comprised of questions about general aspects of scientific communication and was administered
to students before the beginning of the course (before the third semester designated as pre-intervention
questionnaire) to gauge a baseline understanding of the students for the topic. The students are given 30 min
for answering the questions. The questionnaire was also administered at the end of Semester 3 (after the end
of the first half of the course designated as post-intervention questionnaire). Over the years, the questionnaire
has evolved based on the responses of the students. A sample of the common questionnaire used in the study
is given in Table 1.

The questions were purposefully designed to be open-ended in nature to serve as a formative assessment and
provide an insight into alternative conceptions of the students. As detailed earlier, in the third semester, the
students are exposed to activities for comprehending various aspects of scientific communication while in the
fourth semester, they apply all their learning to write a research report. Therefore, a similar questionnaire is
administered again to the students at the end of the fourth semester to assess whether the reiteration of
concepts leads to the enhanced grasping of the topics. However, in this report, we only present examples from
student responses from the questionnaire administered before and after the third semester.
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plagiarism. You may
create one.

internet

Using research material without
permission from the publisher
Don’t know

Stealing someone’s idea
Violating copyright

Sr. Question Responses — Responses —
No. Pre- intervention questionnaire Post- intervention questionnaire
Q.1  (Give an example of e Copy-pasting matter from the e When a researcher copy-pastes some

writing from another paper

When something is written as it is without
paraphrasing

A research paper published in one country
has the same publication in another
country in a different journal

Copying the same words

reference for your
research paper, how
would you write it?
Show this as an example
of a reference.

Paper on ABC by Mr. X pgs- 1-2
Not relevant

Write the page and article number
and name of the paper

Q.2 |What do you understand | e To explain in one’s own work e Modification of a sentence so that the
by paraphrasing? Explain| ¢ Summarising someone’s work meaning remains the same
with the example you e Don’t know e Write a sentence in one’s own words after
have given as an answer | o Tq reduce the size of a big paragraph| understanding the essence of the given
to Q.1. e Gives credit to the inventor content
e Understand the meaning and then write in
one’s own words
e Rewriting in one’s own words without the
meaning being lost
Q.3 |How would you e A research paper talks about one's | e A review article is to critique a paper;
differentiate between a discoveries, whereas, review article research paper gives details
review article and a you critique someone's paper e A review is like a summary of many
research paper? e A research paper is writing about the|  research papers put together; research
experiment, whereas, a review article|  paper follows the IMRaD format
is one's opinion of a research article |e A review article is not in much detail;
e Don’t know research paper gives all details
e A research paper is scientifically e Review article does not follow IMRaD
proven, whereas, a review article is format; research paper does
theoretical
Q.4 |How is a summary e A summary is a scientific content; |e A summary is an overview of an
different from an abstract is something which is experiment, abstract gives an idea of the
abstract? thought by a person paper
e A summary is a detailed explanation;| ® A summary can be written for an article,
abstract is a short mind map an abstract is written only for research
e A summary is a whole story or idea papers
explained in short; abstract is all e A summary is a discussion of the article in
important points about the idea short. Abstract highlights the main points
e A summary is something written in of the research paper
brief; abstract is a visual summary |e A summary is a shorthand version of a
full-length article or paper; abstract is like
a brief preview of the research paper
Q.5 |If you were to write a Don’t know Authors, XYZ, journal name

XYZ, authors, journal name
Authors, journal name, XYZ
Author surname, initials, year
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proposal.

Sr. Question Responses — Responses —
No. Pre- intervention questionnaire Post- intervention questionnaire
Q.6 |Write down the subtitles | ¢ Don’t know e Introduction, materials, and methods;

iyou would use to write a | e [ did not understand

Not applicable
Theory abstract result conclusion

e Introduction, materials, and methods;

e Introduction, materials, and methods;

applications, expected results

applications, expected results, the
relevance of the project, budget

applications, expected results, budget,
references

Table 1: Questionnaire with examples of pre-intervention and post-intervention Responses

Data Analysis
The responses obtained from the administration of the questionnaire was assessed qualitatively as well as
quantitatively. The correct responses were designated as positive responses and the comparative data between
the pre- and post-intervention questionnaire is presented as a bar chart (Figure 2). Further, a qualitative
analysis was done of the student responses received both before and after the course which served as
indicators of a change in student responses. Some randomly chosen responses from both the pre- and post-
intervention questionnaire have been presented in Table 1.
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Figure 2: The percentage of positive responses obtained from the students for the administered questionnaire before (pre-
intervention) and after (post-intervention) the course is represented on the Y-axis while the number of the question is represented

on the X-axis.

RESULTS AND DISCUSSION

The percentage of positive responses obtained by administration of the pre- and the post-intervention
questionnaires to students is presented in Figure 2. An overall increase in the number of positive responses
was observed across all the six questions. The maximum increase (77.14%) was observed for question
number 6 while the lowest change (17.14%) was recorded for question number 5. It was noted that even
though students were aware of the concept of plagiarism (Q.1), they did not know about paraphrasing (Q.2).
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Most students associated paraphrasing with either shortening the length of the content, summarising the
content or writing the same content but giving credit to the original author (Table 1). However, after the
course, most students correctly stated the meaning of paraphrasing as writing the content in one’s own words
after understanding the essence of the original text. This aspect was dealt in the class with several examples
of paraphrasing and extended discussions. Based on the formative assessments and feedbacks over the years,
it was realized that merely apprising students about plagiarism did not help them in correcting their mistakes
while active group discussions in class with varied examples remedied the problem. This was also evident
in the examples created by the students as a response to Q.1. Almost none of the students could create an
example for Q.1 in the pre-intervention questionnaire. Many did so in the post-intervention questionnaire. An
example given by one of the students was “Plaque assay is much similar to viable count” stated as is as
plagiarism and modified as “There are various similarities in viable count and plaque assay” for paraphrasing
in Q.2. Another example given for Q.1 was “The cellulose degraders were isolated from soil samples and
were enriched in MacBeth’s medium” and modified as “Soil sample was used to isolate cellulase enzyme
producers. MacBeth’s broth was used to enrich them.” for Q.2.Further, it was observed that students had
minimal or no understanding of research articles in general. Most students did not understand the difference
between a research and a review article (Q.3) or between an abstract and a summary (Q.4). Most students
associated an abstract with a research article only after the course. Students also had minimal or no understanding
of the concepts of reference writing before the course which increased marginally after the course (Q.5)
(Table 1). However, it was noted that reference writing skills improved substantially after the fourth-semester
course where the topic was dealt in much detail and they actually applied it to write the references in their
project reports (data not shared in this report). Overall, a change in the vocabulary of the answers was
observed where students’ usage of technical terms increased in the responses after the course. The activity
on critiquing of the primary journal article used for evaluation of module 6 of the course gave an insight into
the learning of the students. A few students understood the abstract as something of a prelude to a journal
article which does not necessarily outline results. Also, many students critiqued the absence of a detailed
method for standard protocols which are generally cited as previous publications in most research articles.
Additionally, most students only wrote about the negative aspects of the given article; although we did expect
the students to appreciate the well-written portions of the articles too. Most of these issues are discussed with
students in the next semester, though we also plan to address these with the next batch of incoming students
in the third semester. Since, the students were not exposed to any course on scientific communication skills
in their previous years of study, the changes observed in the students’ understanding of the subject matter may
be attributed to the SCS course module attended in the college.

LIMITATIONS OF THE STUDY

We recognized a lack of general communication skills in English in a few students which made it difficult
for us to evaluate their understanding properly. Even though we realize that proficiency in English is a
primary requirement for developing effective SCS, currently our course does not address the problem.

We started the course on SCS in the year 2011 with some modules which were activity-based. Every year
we observed students, took their feedback and went on revising the course. It has been our observation that
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student learning improved as we went on designing activity-based classes. Even though we took feedback of
the course every year both during the course and at the end of the course, we did not systematically record
the student learning data over the early few years. The data that we present in this study is derived from the
last year only. There is no quasi control for this study where a similar course without following activity-based
methods was delivered and could be used for comparison. However, an elaborate study with an appropriate
control group of students and using standard tools for measuring student learning as a proof of concept is
now underway for the current year. The data presented in this report is preliminary and is part of the current
ongoing study.
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PREFACE

A Foldscope, a low-cost science tool, is an optical microscope that can be assembled from
simple components, including a sheet of paper and a lens. It was developed by Dr. Manu
Prakash and designed to cost less than US$1 to build. It is part of the "frugal science" movement
which aims to make cheap and easy tools available for scientific use in the developing world.
The Department of Biotechnology (DBT), Government of India and the Prakash Lab at Stanford
University, USA signed an agreement to bring the Foldscope to India to encourage curiosity in
science. It is being used as a teaching tool for the students in biology, chemistry, physics and
many other streams. Keeping these facts in the background, the editors and authors of the book
have tried to compile their research and review outlook about Foldscope usage and its various
applications. The aim of this book is to facilitate the adoption of Foldscope as an educational
and research tool by students, teachers, scholars, scientists and the general people. Many
authors who are also Project Investigators and recipients of the Foldscope research grant
acknowledge Department of Biotechnology, Government of India. The authors hope that this
book will not only provide pleasant reading but also practical knowledge which can be utilized
by the user of this book in the area of Foldscope microscopy.

EDITOR IN CHIEF
Dr Arun Dev Sharma

FISCA,FPASc, FSAWR, HOD,
Associate Prof, PG Dept of Biotechnology,
Lyallpur Khalsa College, Jalandhar, 144001, Punjab, India
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MAPPING MICROSCOPIC BIODIVERSITY IN AQUATIC
ECOSYSTEMS USING PAPER MICROSCOPE ‘FOLDSCOPE’
Dr Maya Murdeshwar” and Dr Sujata Deshpande?, Siddhi Parab®, Jennifer Tellis*

!Department of Life Science & Biochemistry, 2Department of Zoology,
St. Xavier’s College (Autonomous), Mumbai, Maharashtra, India

Abstract

The aim of the project was to explore in biodiversity of microflora and microfauna in aquatic ecosystems using the
paper microscope Foldscope. The type and abundance of microorganisms were investigated in still water systems of
a water lily pond and a rain water harvesting pond at Maharashtra Nature Park, Dharavi, Mumbai. The physical
parameters like pH and temperature were measured. The Foldscope is a ‘frugal science’ tool designed by Dr. Manu
Prakash, Associate Professor of Bioengineering at Stanford University, USA. It is an inexpensive, portable, light-
weight paper microscope, small enough to fit into a pocket, and amenable with on-site field studies. The advantages
and applications of the Foldscope will also be discussed. The project was funded by the DBT-PrakashLab Research
Grant (Foldscope India Phase-I) of the Department of Biotechnology (DBT), Government of India.

Keywords: Foldscope, Aquatic ecosystem, Biodiversity
INTRODUCTION

Biodiversity coupled with abiotic factors determine the flow of nutrient cycling and primary productionl. It
involves the variability in living organisms with respect to species, functions, taxonomy and phylogenetics''. An
‘Ecosystem’ involves collection of all living organisms along with physical and chemical parameters that make
their environment!" %!, The abiotic components involve temperature, moisture, chemical composition of soil or water
whereas biotic components involve primary producers, herbivores, carnivores and detritivores organisms. The entire
surface of the earth is a continuous series of ecosystems, and thus any changes in the ecosystem parameters would
affect the well-being of human beings and other living organisms>*!.

Ecosystem assessment can be done by characterization of the ecosystems - such as the quality of water, checking
for food web functioning within different food chain levels, chemical composition levels such as nitrogen, carbon
levels and by checking for biological indicator organisms™!. Depending on the condition of the ecosystem, the
number[aa?d the type of organisms varies. Also, assessment of indicator organism could be a cost effective
method~™.

Aquatic ecosystems comprise of aquatic environments including oceans, estuaries, lakes, ponds, wetlands, rivers,
and streams™®. Freshwater systems are classified as standing lentic systems (no overall directional displacement)
and flowing lotic systems (consistent directional flow), and have salt concentrations less than 1%">°). Examples of
freshwater ecosystems are standing aquatic systems like ponds, lakes and flowing aquatic system like streams,
rivers. The topmost layer of pond water is called as littoral zone where there is high sunlight penetration and thus
photosynthetic organisms such as algae, diatoms, aquatic vegetation are present”. Just below the littoral zone is
limnetic zone where the planktonic organisms resides which plays an important role in aquatic food chain',
However, during Spring and Fall seasons due to the high wind flow both the zones mix up and thus non-uniform
microbiota distribution occurs ). Factors that affect the aquatic ecosystem are sudden increase in water levels,
increased holding time of sediment and organic matter due to reduced velocities, habitat changes, etc.
Anthropogenic activity has a great impact on nutrient cycling, phytoplankton diversity, causing eutrophication!”**).
The phytoplankton diversity consisted of diatoms, dinoflagellates, blue-green algae, green algae and their
abundance varies depending on seasonal conditions™”".

The ‘Foldscope’!'*"'%1 is a result of the effective combination of the art of origami and the physics of optical
designing and imaging. It is an invention of ‘frugal science’ devised by Dr Manu Prakash from Stanford University.
It is a microscope made out of a sheet of paper, a glass lens and a magnetic coupler, the cost of which is expected to
be USD $1 (~ INR Rs.70) to manufacture. It aims to make high-end scientific equipment and scientific exploration
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accessible to the common man. The Foldscope, with dimensions of 70 x 20 x 2 mm® and weighing less than 8.8g,
and fits into a pocket. Different Foldscope designs provide a magnification from 140X to 2000X with sub-micron
resolution'' '), It can be easily assembled from a sheet of paper in 10 minutes, comes with an accessory toolkit
including paper slides, plastic coverslips and other basic requirements. Adjustments can be made in all three axes,
ie. X-, Y-, and Z- axis. It requires no external power supply and has the capacity to withstand harsh
environments!'”.

The objective of the project was to study the microscopic biodiversity that abounds in freshwater ecosystems in
Maharashtra Nature Park, Dharavi, Mumbai. The type and abundance of the microflora and microfauna were
documented using the Foldscope, in relation to the physical and chemical parameters of the freshwater bodies
prevalent at that time. This observational study helped identify aquatic species that inhabit freshwater habitats.

Materials and Methods
Study Site & Microhabitats selection

The Maharashtra Nature Park, Dharavi, Mumbai, is man-made ecosystem, built on a dumping ground. Due to the
strict regulations maintained by the park authorities, both macro- and micro-flora and -fauna are protected. This site
was chosen for the project. The data was collected during August 2018 to March 2019, between 0900 hours to 1500
hours on the days of visit as the park was open during this time.

Water ecosystem

Water lily pond (Fig.1A) and rain water harvesting system (Fig.1B) were selected, both of which are standing
aquatic ecosystems in which there is no flow of water. The water remains still for a long duration and thus sample
can be collected and analyzed easily, giving reliable results.

1A. Water lily pond 1B. Rainwater harvesting pond
Fig.1. Study Sites

Water Sample Collection

Using a clean glass dropper (Borosil), the water at the surface and depth of 10 cm was collected in sterile 50 ml
falcon tube (BD Germany) from the water lily pond (Fig2A). Depth was measured using a regular clean, plastic
ruler (Faber Castle). The water just underneath the water hyacinths in the Rainwater Harvesting system was
collected in a similar manner (Fig.2B).
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Fig.2A. Water collection from Fig.2B. Water collection from
Water lily pond at 10cm depth Rainwater harvesting pond
Fig.2. Water Sample collection
Temperature

Water temperature was measured using a glass mercury thermometer (Microtroniks Chemical Mercury
Thermometer). Temperature of surface water, water at the depth of 10 cm in water lily pond and the water just
beneath the water hyacinth in the Rainwater Harvesting system were measured.

pH
The pH of all water samples was checked using pH paper strip (Fisher Scientific) at the time of sample collection.
Foldscope Analysis

The 10 Foldscopes (Foldscope Instruments Inc., USA) provided by DBT — PrakashLab Foldscope (India Phase I)
Category B research grant were used to analyse the water samples. They possess a magnification of 140X and a
resolving power of 0.2 um. The observations were documented through photographs and videos captured using LG-
Q7 camera phone (Model no. LM-Q710TS, 1080 x 2160 pixels). Natural daylight was used to make all
observations.

RESULTS
Temperature

The measured temperatures were as follows: surface water (21°C-22°C), water at the depth of 10 cm from water lily
pond (18°C-19°C) and the water just beneath the water-hyacinth in the rainwater harvesting system (23°C-25°C),
respectively.

pH

The measured pH values were as follows: surface water (pH 6.5), water at the depth of 10 cm from water lily pond
(pH 6.5) and the water just beneath the water hyacinth in the rainwater harvesting system (pH 7.5), respectively.

Foldscope Analysis

Foldscope analysis showed the presence of motile protozoa, cyanobacteria and algae. These were identified by
comparison to data available on Microcosmos!'¥, AlgaeBase!"”), World Register of Marine Species (WoRMS)!®
and other standard platforms that provide information about aquatic organisms. Several small, highly motile
organisms were also observed. However, their documentation was difficult, and thus their morphological study and
identification could not be completed. The results of the study, including photographs and videos have been
uploaded on the Microcosmos!'* website with #sxcm hashtag.
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Chlorococcum spp.

® —  Chlorococcum

Euglena

-

A. Foldscope image B. Reference image: protist.i.hosei.ac.jp
Fig.3. Chlorococcum

Classification according to AlgaeBase!"":

Domain: Eukaryota
Kingdom: Plantae
Division: Chlorophyta
Class: Chlorophyceae
Order: Chlorococcales
Family: Chlorococcaceae
Genus: Chlorococcum

Chlorococcum is a unicellular green algae found in freshwater. It is spherical in shape with a single chloroplast
17381 and the ability to form biofilms on wet surfaces !'”'*]. Chlorococci move in a circular manner. Reproduction is
through zoospores. They help in photosynthesis and produce oxygen in ecosystem.

Cosmarium spp.

A. Foldscope image B. Reference image: protist.i.hosei.ac.jp
Fig.4: Cosmarium spp
Classification according to AlgaeBase!":

Domain: Eukaryota
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Kingdom: Plantae

Subkingdom: Viridaeplantae

Infrakingdom: Streptophyta infrakingdom

Phylum: Charophyta

Class: Conjugatophyceae (Zygnematophyceae)
Order: Desmidiales

Family: Desmidiaceae

Genus: Cosmarium

Cosmarium is a genus of non-flagellate, green algae, characterized by the bi-lobed body structure!'**"!. Each cell
contains two fairly elaborate chloroplasts. Asexual reproduction occurs by septum formation. They are found in still
or slow-flowing freshwater containing dissolved calcium or magnesium carbonates.

Cylindrotheca spp.

A. Foldscope image B. Reference image: oceandata.ucsc.edu

Fig.5: Cylindrotheca spp.

Classification according to WoRMS!):
Kingdom: Chromista
Subkingdom: Harosa
Infrakingdom: Heterokonta
Phylum: Ochrophyta
Subphylum: Khakista
Class: Bacillariophyceae
Subclass:: Bacillariophycidae
Order: Bacillariales
Family: Bacillariaceae
Genus: Cylindrotheca
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Cylindrotheca are a class of diatoms found prominently in freshwater ecosystems!'>'® ", They are characterized by
divided chlorophyll, with a nucleus in the center. Their cilia beat in synchronized waves, thereby propelling the
organism through the water. They are known to contribute to climate change processes and form a substantial basis
of the aquatic food web.

Euglena

A. & B. Foldscope images C. Reference image: protist.i.hosei.ac.jp

Fig.6. Euglena

Domain: Eukaryota
Phylum: Euglenophyta
Class: Euglenophyceae
Order: Euglenales
Family: Euglenaceae

Genus: Euglena

Euglena are photo-heterotrophic eukaryotes that have characteristics of both plant and animal cells’****!. They are
commonly found in fresh and marine water system, and still water in which there is bloom. They possess
chloroplasts which help in photosynthesis. The plasma membrane is called ‘pellicle’ and is flexible. It helps in
locomotion and capturing prey. Contractile vacuoles are present that help in expelling excess water into the
surrounding®. They possess an eyespot and a photoreceptor which help in detection of light?”. Euglena moves by
a whipping motion of its flagella. They feed on unicellular organisms such as algae, bacterial®?. They are either in
free-swimming stage (motile stage) or non-motile in cyst stage!**?*). They form cyst to protect themselves from
harsh conditions. They play an important role by production of oxygen in the environment. Reproduction is by
asexual reproduction (binary fission) or mitosis.
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Macrothrix spp.

o

A. Foldscope image B. Reference image: cfb.unh.edu

Fig.7: Macrothrix spp.

Classification according to WoRMS database!"®’:

Kingdom: Animalia
Phylum: Arthropoda
Subphylum: Crustacea

Class: Branchiopoda
Subclass: Diplostraca
Infraclass: Cladoceromorpha
Superorder: Cladocera

Order: Anomopoda
Family: Macrothricidae
Genus: Macrothrix

Macrothrix are water fleas found along weedy margins of ponds and ditches!”***). The are 0.2 - 6.0 mm in size, have
a discrete head, a single median compound eye and a shell enclosing the trunk or abdomen. They possess
characteristic antennae. They create currents in the water using their ‘limbs’ that help them in feeding on
microscopic organic matter present in the surrounding water>**. They reproduce by cyclical parthenogenesis.
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Nematodes

Substrate

Transparent
nematode

A. Foldscope image B. Reference image: Olympus.magnet.fsu.edu

Fig.8: Nematodes

Kingdom: Animalia

Phylum: Nematoda

Commonly known as: Roundworm

Commonly found in: Marine, freshwater, and terrestrial environments.
Mobility: S-shaped motility

Nematodes are transparent, elongated cylindrical in shape without segmentation. The outer layer is made of elastic
cuticle which sheds four times during its life form?**"?*, Their size ranges from mm to cm and hence they are
easily visible to the human eye. They move by forming S-shaped curves by maintaining high internal body fluid
pressure and tough elastic nature of cuticle®**”). Nematodes are parasitic in nature, feeding on algae, bacteria, fungi,
and other nematodes. They mostly inhabit moist areas and may be found in the body fluids of hosts during parasitic
interactions'”®*” Birds carry nematodes from one ecosystem to other during their annual migration'®’. They play an
important role in nutrient recycling and the decomposition of waste materials®**"!. They act as bio-indicators, their
absence in aquatic system indicating polluted water or the presence of toxic substances'™. Enterobacteriaceae is

usually microflora in the guts of nematodes, thus presence of nematodes in drinking water is not safe!*”).

Oscillatoria

A. Foldscope Image B. Reference image: protist.i.hosei.ac.jp

Fig.9.  Oscillatoria
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Domain: Bacteria
Phylum: Cyanobacteria
Class: Cyanophyceae
Order: Oscillatoriales
Family: Oscillatoriaceae
Genus: Oscillatoria

Oscillatoria are photosynthetic, unbranched filamentous green cyanobacteria®®*". They show oscillating movement
in which filaments can slide back and forth in order to orient themselves towards a light source. They are commonly
found in fresh watersources, for example, in water troughs made for animals. They reproduce by fragmentation.

Bdelloid Rotifer

Phylum: Rotifera
Class: Eurotatoria
Order: Bdelloidea

A. & B. Foldscope images C. Reference image: nmnh.typepad.com

Fig.10: Rotifer spp.

Rotifers are planktonic, size ranges from Imm-3mm and may have different body shapes such as sac-shaped,
spherical, cylindrical, wide and flattened, or long and slender and colorless body”*****. They are commonly known
as ‘wheel’ or ‘whirling” animals, rotifers are found in brackish or marine habitats, still water such as lake bottoms,
in soil, or on mosses. The body of rotifers is divided into three parts - head, trunk, and foot ®*. Head region
contains coronal cilia that produce water currents which helps in drawing the prey towards the buccal field or
sometimes they have spines or bristles in place of cilia which prevent prey from escaping ****!. Body is annulated
that is ring shaped which provides flexibility to organism to capture the prey. They feed on small animals, algae,
organic matter, also some species act as parasitic on crustaceans, protists, snail eggs **. The adult rotifers and their
eggs act as prey for long tailed ducks, copepods, nematodes **. Although they are sessile and remain attached to
substratum, creeping motility is observed while catching prey by secretion of pedal glands which help in attaching
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or cement the foot to the surface and extending the body with the help of annulation that helps to draw head towards
the prey. Life span is about 6 to 45 days. A unique feature of bdelloid rotifers is that they are entirely made of
females — there are no males. They reproduce asexually by parthenogenesis. It is said that presence of rotifers in
activated sludge, provides the good oxygenated water *>**,

Urocentrum spp.

A. Foldscope image B. Reference image: protist.i.hosei.ac.jp

Fig.11: Urocentrum spp.

Classification according to WoRMS!®!:

Kingdom: Chromista
Subkingdom: Harosa
Infrakingdom: Alveolata

Phylum: Ciliophora
Subphylum: Intramacronucleata
Infraphylum: Ventrata

Class: Oligohymenophorea
Subclass: Peniculia

Order: Peniculida

Family: Urocentridae
Genus: Urocentrum

Urocentrum belongs to the most developed class of protists®®*"). Tt is a rotund ciliate, slightly bifurcated by two
distinct bands of cilia. It has a tufted tail of fused cilia on the posterior. The organism spins on its tail, swimming
rapidly in a slightly irregular spiral. The cell surface is covered with cilia that beat in synchronized waves, hence
propelling the organism through the water. Reproduction is primarily asexual, by binary fission, but sexual
reproduction also occurs by conjugation!*”).
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Hydrachna spp.

Mydrachna sp., copyright J C. Schou
A. Free floating adult B. Parasitic young on C. Reference image

aquatic vegetation

Fig.12. Hydrachna spp. (Red Water Mites)

Phylum: Arthropoda
Subphylum: Chelicerata
Class: Arachnida
Order: Acarina
Family: Hydrachenellae
Genus: Hydrachna

Water mites are motile, sexually reproducing zooplanktons with size ranging from 2-7 mm. They are often bright
coloured to attract or warn predators or for mating purposes™™*?. Adult water mites (nymph stage) are free
swimming, whereas young ones (larval stage) act as parasite which crawl on aquatic vegetation ***!. They have
four pairs of legs that contains small hair that helps in propelling through the water®®. They are carnivorous in
nature and feed on other insect larvae, snails, small crustaceans with the help of retractable piercing mouthparts by
secreting digestive enzymes and then sucking out dissolved tissues””. They do not have antennae but have a pair of
finger-like pedipalp to catch a prey””.. They have the ability to survive in low dissolved oxygen levels in polluted
aquatic system!***".,

Contraction of Internal Organs of an Unidentified Organism

Under the Foldscope, the contraction of internal organelles, and of contractile vacuoles was observed for a
transparent unidentified organism. Data has been recorded and saved in video format available on the Microcosmos
website.
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Contractile vacuole

Contractile internal
organelles

Fig.13. Contraction of internal organelles of an unidentified organism

Conclusion

Sustaining biodiversity of plant and animal life is important for the environment and also for the quality of human
life 7. Humans are dependent on aquatic environment in everyday life. Aquatic bacteria and fungi breakdown the
harmful toxins in the sewage systems, and also in rivers and streams'. The aquatic wildlife are important sources
of food, energy, money (in terms of jobs), atmospheric oxygen, buffers against new diseases, pests and predators,
and finally, protection against food shortage and global climate change!>**. Keeping this in mind, the project was
undertaken to document the natural biodiversity in freshwater ecosystems. However, much less diversity of
organisms was observed in freshwater ecosystems as compared to marine ones. This could possibly be explained by
the no directional flow being a barrier to species migration, the relative variability of physicochemical conditions,
the relative geological youth of freshwater systems!**”! and perhaps by the limited magnification of the microscope.
Though the Folscope had limitations in terms of magnification and field of view, it was served its promised
function of being a great tool for education. The exercise was in all very fruitful in making these observations and
studying the magical microscopic world of aquatic ecosystems.
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A matter of Rights amid Wrongs:
A case study of Valmikis of
Jammu & Kashmir

\P-r,atiba Naitthani

Right to Equality under Article 14 is considered to
be the most important Fundamental Right guaranteed
to each and every citizen of India, without any
discrimination on the basis of caste, color, creed,
religion, gender, economic status etc. However, this
provision of the constitution is brazenly violated in the
state of Jammu & Kashmir. Article 35 A of the Indian
constitution allows the state of Jammu & Kashmir to
decide the Permanent Residents of thé state and those
deemed fit by the state are given the Permanent Resident
Certificate that is the PRC. It basically extends the benefits
of the state services and facilities to those who are PRC
holders. It was in 1957 when the SafaiKarmacharisor
Sweepers in Jammu and Kashmir went on strike. This
strike went on for over one month and hence about 200
scheduled caste persons, Valmikis as they call
themselves, were brought to Jammu and Kashmir from
Punjab, to work as SafaiKarmacharis/sweepers. Although
they were promised PRC, even after living in the state for
almost 60 years, these SafaiKarmachris are not given
PRC. This has resulted in state invented discrimination
against the Scheduled Caste persons from Punjab. They
are compelled to live like refugees, without any rights

which are enjoyed by the scheduled caste persons
elsewhere in India.
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This paper attempts to lind out the root cause ani
implications of the blatant discrimination against th
Scheduled Caste persons in the state of Jamm
&Kashmir. In the largest democracy of the world, sy
discrimination and exploitation in the name of law are
unheard of. Rights can not be selective for one section of
the society and not for the other. The soul of Democrac‘}}
is Equality, Liberty and Justice and it is imperative that
the state ensures these for all.

In the absence of any formal references or data
available, the researcher made multiple visits to the area
and collected most of the information by visiting the field,
ie Jammu city, in the Bastis/localities of the Valmikies
and by interacting with the community.Interviews both
individual and group were conducted to collect
information and data. Information was also collected by
responses to RTI and referring to the Constitution of -
India, Constitution of Jammu and Kashmir, books, govt
documents andnewspaper reports.

Introduction of the area:

This study was conducted in the state of Jammu &
Kashmir. Under the 1* Schedule of Indian Constitution
it is the 15™ state of India situated in the Northern India.
The state currently has three parts namely Laddakh,
Jammu & Kashmir. The population comprises of Muslims,
" Hindus, Buddhists and Sikhs. This study was conducted
in Jammu region, where Valmikis,(as they call
themselves), the Scheduled Caste personsfrom Punjab,
have been living since 1957. |

Historical Background:

As India got free from the enslavement of the British,
the princely state of Jammu & Kashmir acceded to India
on 26" October 1947, with Maharaja Hari Singh, the ruler
of this State, signing the Instrument of Accession to join
the dominion of India. With the end of hereditary rule in
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different princely states in independent India, the
democratically elected governments took over the
administration, both at the central and at the state levels.
The Constituent Assembly formulated the Constitution
of India. However,the democratic process of forming a
constituent assembly for the state could not be completed
in Jammu & Kashmir due to the attack by the Pakistan
army on 22" October 1947, along with the PathanTribals,
. (Jagmohan, 2014, Rao, 2002) on the state. The situation
in Jammu & Kashmir was ‘unusual and abnormal’,
besides, India took the issue of Pakistan aggression to
the United Nations on 1% January 1948 and the matter
was pending there, hence it was so decided that till the
normal life is restored, (N. G. Ayyanger in Constituent
Assembly, 17" October 1949, Legal Documents, 2016,
pp58), a temporary Article be added in the constitution,
which originally was Article 306 A, later inserted in the
constitution as Article 370. This proposal made by N.G.
Ayyanger was accepted by the constituent assembly.
Although passed by the constituent assembly, Article 370
was a temporary arrangement, to be in force till situation
in the state became normal. It made provisions that the
constitution of India will not by default be applicable in
the state of Jammu & Kashmir, except for Defense, Foreign
Affairs and Communications. Art 370 also allowed
modification by the Presidentin the existing laws for the
state of Jammu& Kashmir to meet any situation in the
absence of a representative body. Thus, for
implementation of the Indian constitution in the state a
Presidential order with concurrence of the state
legislature was required.

Jammu & Kashmir does not have any Special Status:

It is noteworthy that nothing in Article 370 denotes
or indicates or mentions that Jammu & Kashmir has been
granted any Special Status. In 1950 when the
constitution was adopted, Part XXI had the title
mentioned in the const as Temporary & Transitional -
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Provisions. It was in 1962 that the word Speci
in part XXI. for Art 371, (Constitution of India, Bakshj,

394). Article 370 is Temporary and not Special, nor doeg
it at any point mention Special Status for Jammy

Kashmir, (Constitution of India). In fact. Article 370 wag
to-be implemented only as long as the Indiap
Constitution was made applicable in the state, (N G.

Ayyanger in Constituent Assembly, 17" October 1949
Legal Documents, 2016, pp 61)

’

Article 35 A:

On the pretext (o regulate the rights of people in the
stdte, through Permanent Resident Certificate or PRC, g
new law was suggested by the then Jammu & Kashmir
leadership.Since, Article 370 allowed modifications by
the President for the state of Jammu & Kashmir, itpaved
the way for Presidentiai order of 1954 This Presidentia]
orderadded a new provision in the constitution. Article
35-A, which intended to limit the entitlement of rights
and privileges of some people within the state.

On 14" May 1954, the President of India issued an

order- Constitution (application to Jammu and Kashmir)
Order 1954, (Kaul. 2017, pp 07) :

After Article 35, the following new article shall be
added, namely “35 A. Saving of laws with respect to
permanént residents and their rights: Notwithstanding
anything contained in this Constitution. no existing law in

Jorce in the State of Jammu & Kashmir, and no law

hereinafter enacted by the Legislature of the State —

Determining the classes of persons who are, or shall

be, permanent residents of the State of Jammu &
Kashmir; or

Conferring on such permanent residents any special
rights and privileges or Imposing uporn other persons
any restrictions as respects —

Employment under the State Government;

al was addEd_
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= Acquisition of immovable property in the State;
i Settlement in the State; or

3 Right to scholarships and such other forms of aid as
the State government may provide’

3 Shall be void on the ground that it is inconsistent with

or takes away or abridges any rights conjerred on
the other citizens of Indian by any provision of this
Part.” PRt

It is pertinent to note here that under sub section (1)
of Article 370, the President of India can issue an order
with concurrence of the Govt of Jammu & Kashmir but it
neither empowers the President to bring about any
amendment to the constitution nor abridge any
Fundamental Rights, (Kaul, 2017, pp 09)

Thus, Presidential Order issued for implementing any
existing Article cannot be assumed to be the power of
- President to amend or add a completely new Article in
the constitution, without going to the Parliament.The
President does not enjoy the power to amend the
constitution, under article 368 only the Parliament can
amend the constitution, (Bakshi, 2018, pp
392).However,despite clear provisions, Article 35 A was
inserted in the constitution through Presidential Order,
without referring it to the parliament. This article
empowered the state of Jammu & Kashmir to decide
whether and individual should be grantedPermanent
Residence Certificate.

Section 6 in Constitution of jammu & Kashmir:

As per the Constitution of Jammu & Kashmir, the
definition of Permanent residents in Secticn 6:

(1) Every person who is, or is deemed to be, a citizen
of India under the provisions of the Constitution of India
shall be a permanent resident of the State, if on the
fourteenth day of May, 1954-



 territory now included in Pakistan, returns to the State
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(a) he was a State Subject of Class [ or of Class II;

(b) having lawfully acquired immovable property in th
State, he has been ordinarily resident in the State.
for not less than ten years prior to that date.

(2) Any person who, before the fourteenth day of May,

1954, was a State Subject of Class I or of Class Il and who
having migrated after the first day of March, 1947, to the

under a permit for resettlement in the State or for
permanent return issued by or under the authority of
any law made by the State Legislature shall on such
return be a permanent resident of the State.

(3) In this section, the expression “State Subject of
Class I or of Class II” shall have the same meaning as in
State Notification No. 1-L/84 dated the twentieth April,
1927. read with State Notification No. 13/L dated the

twenty seventh June, 1932. (Constitution of Jammu and
Kashmir, pp 3 and 4)

(The term “State subject” means and includes —

Class 1.— All persons born and residing within the
State before the commencement of the reign of His
Highness the late Maharaja Gulab Singh Sahib Bahadur,
and also person who settled therein before the
commencement of samvat year 1942 and have since
been permanently residing therein.

Class [I—All persons other than those belonging to
Class I who settled within the State before the close of
samvat year 1968 and have since permanently resided
and acquired immovable property therein.)

Thus, it is absolutely the prerogative of the State
legislature to define the Permanent Resident and thus,
enable a person to enjoy the rights he is entitled to as a
citizen of India. The problem with Article 35 A is also its
origin, it has been created under Article 370 which itself
is a Temporary provision. Despite all the controversies,
Article 35 A thus far has prevailed and has been
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instrumental in the formation of laws pertaining to the
permanent Resident Certificate under the constitution
of Jammu & Kashmir.

" Article 35 A is basically misuse of provisions of Article
370 because it was added in the Indian constitution
without the involvement of Indian Parliament. Article
35 A violates the constitution of India as no organ or
authority can amend/delete/modify/change/add
anything in the constitution except for the Indian
parliament. It is also a violation of the basic principles
and rights enshrined in the Preamble of the Constitution.
As a result of the implementation of Article 35A, lakhs of
Indian citizens have been deprived of “JUSTICE, social,
economic and political” and “EQUALITY of status and of
opportunity”. It has also failed to “promote FRATERNITY
assuring the dignity of the individual and the unity and
integrity of the Nation”, enshrined in the Preamble to
the constitution of India, (Bakshi, 2018, pp 1)

The case of Valimikis in Jammuand Kashmir:

It was the dream of Dr. Ambedkar to give equal rights
and equal status to the scheduled caste persons, the
downtrodden section, to the suppressed and exploited
sections of the society. His dream was shared by the
leaders of India, who aspired to guarantee Liberty,
Equality and Justice to all, without any discrimination
on any ground. In order to fulfill this dream, fundamental
rights were guaranteed to all, there has been consistent
endeavour to uplift the downtrodden sections of our
society. Irrespective of the state or region they live in, all
the scheduled caste persons are entitled to certain special
rights and privileges, to bring them at par with the rest of
the society. However, considering the sub human
condition of the Valmikis on in Jammu and Kashmir,
this dream of Dr. Ambedkar, has no significance. They
live in appalling condition with no rights, no human
dignity and no hope for a better future.

The researcher made three visits to Jammu in a span
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of one year. The first visit was to understand and expl
the reality of the problems described, followed by
interaction with the Valmikis. In the next two visi
detailed group discussions werc held to discuss variot
aspects of the issues and problems of the Valmkis. TI
personal visit to the Valmikis settlement also gave ;
insight into the subhuman conditions this commun
lives in. In three visits to Jammu to meet the Valm
The participants consisted of Males and Females, thoug]
the number of males was larger than the females. Th
age of participants varied from few above 60, som
between the age of 40-60 years and majority betw
20- 40 years. In the age group between 40-60 years, fe
were uneducated, few had studied up to 8" to 10th Std,
whereas in the age group between 20-40 years all were
educated and some had degrees like, M. A., M. Com., M,
Sc., C.S.,B.A., B. Sc. etc. -

About 15,000 people, who call themselves Valmikies,
live in Jammu, they belong to the Scheduled Caste. Their :
forefathers were brought to Jammu from the state of
Punjab by the govt of Jammu and Kashmir. The Valmikis
of Jammu are a glaring example of modern-day slavery.
They live in abject poverty and deprivation, inflicted by
the laws of the state. They are compelled to live m sub
human conditions, like refugees, stripped of all -
Fundamental Rights, in their own country because they
do not have the PRC. Since they are not PRC holders, the
state literally does not even acknowledge their existence. :
1t is shocking that the state rules prevent them from taking
up any job other than that of a sweeper in the Jammu
Municipal Corporation. They are not ever entitled to
promotion despite 95-30 years of serving as a sweeper.
Professional education and govt jobs are far fetched
dreams for the Valmikis. Owning a house and property,
voting in the elections, enjoying the benefits of govt
schemes is beyond their imagination. Itis disturbing that
in 21% Century, in the largest Democracy in the world,
there is a section of citizens, which is not only denied
human rights, but denied the very right to existence.
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Following is the study of the Valmikis, their past, their
struggle for survival and the current condition.

The Strike of SafaiKarmacharies:

It was in 1957 the SafaiKarmacharis or sweepers of
the state of Jammu & Kashmir went on a month-long
strike. This resulted in piles of garbage and filth
accumulating in Jammu, creating a danger of breakout
of an epidemic. The then Prime Minister BakshiGhulam
Mohammadin the cabinet meeting decided to bring the
scheduled caste persons as SafaiKarmacharis or sweepers
to Jammu from the neighbouring state of Punjab. They
were brought from Amritsar and Gurudaspur. The
government of Jammu & Kashmir promised them that
the PRC rules will be relaxed to accommodate them and
thus the Valmikis settled in Jammu. The bastis/
settlements of Valmikies were mainly in three areas,
Valmiki Colony in Gandhi Nagar, Christian Colony in
Bakshi Nagar and Dogra Hall in Reshamgarh. In those
days these areas were far from the city and were more or
less deserted. In these bastis they were provided with
free water and electricity connections along with houses
to live in. The Valmikis started work without any further

delay and cleared the city of Jammu of the garbage and
filth piled up for over a month.

The dé;del of rights and legal glitches:

According to Article 35 A the power to grant PRC is
with the Jammu & Kashmir legislature and since the
Valmikis were brought to the state after 1944 as per the
rules of PRC they are not entitled to be state subjects/
permanent residents and hence the PRC is not issued to
the Valmikis. Although the Valmikis from Punjab came
and settled permanently in Jammu & Kashmir, for two
generations they did not realisethat the PRC was not
given to them. Nor did they understand the implications
of not having the PRC. According to the respondents the
first two generations carried forward the legacy of being
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just a sweeper. However, the third generation Starté
getting educated and since now they were educated, the:
planned to take up jobs other than being a sweeper i
the municipality of Jammu. The Valmikis got a nast
shock when they were told that despite being educated;;
they cannot take up any jobs other than as a sweeper g
they do not have the PRC. Things got worst when the
were told that not only, they are ineligible for any
gpovernment jobs being Non-PRC holders, but they can
take up a job only as a sweeper, that too only in the
Municipality of Jammu, because this is the 1egai
provision. In the absence of PRC, they are living a life
without any rights, privileges and dignity. It is a life o;
misery and exploitation.

. Discussion and Analysis:

The sufferings and challenges of Valmikis:

While discussing their sufferings, issues, problems
and challenges the members of the Valmiki community
expressed their plight and helplessness and raised many
thought-provoking questions. They described their
problems and discussed the struggle of survival so far.

The general views expressed by the respondents were
that ‘India is a democracy, all have equal rights, then
how can one state of the country make such
discriminatory laws and deprive a particular, vulnerable
section of the society of its basic human rights? How can
a law be created to ensure that the depressed class
remains depressed and is consistently exploited? How
can the law create compulsions of deprivation and
suppression of a community? Why are we denied any
srowth, progress, education and human dignity? Today
everyone is fighting for the rights of the Rohingyas, they
are foreigners, they are refugees, but since last 60 years
we are deprived of our fundamental rights in our own
country, we are denied human dignity, we have been
running from pillar to post but no one is listening to us,
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no one is even considering our plea, what kind of
qctivism is this?”’

‘Caste based discrimination, exploitation and deprivation:

The male members were more articulate while
expressing themselves. The leader of the Valmikis
Gharu Bhatti said that ‘nowhere, in the country the
Scheduled Castes face such discrimination and ill-
treatment like Jammu & Kashmir. This is the only state
where the law discriminates against the Scheduled
Caste persons. We did not come here forcefully, nor
did we come here as refugees, we are requested by the
Jammu & Kashmir govt to come here and clean the
- month-old fiith. We were promised PRC but 80 years

have gone by, we did not get anything. We are living
here since 1957, but we cannot buy property, we
cannot start business, nor can we get good education
and good jobs. Since we do not have PRC, we are not
given the Scheduled Caste certificate. Due to which
we do not get any reservation in education or
employment, nor do we get any benefits of state or
center schemes, which are available to other Scheduled
Caste persons in the entire country. Many of us can’t
even get the BPL (Below Poverty line) cards, meant for
the poor section of the society. This is the only state
where the law ensures that the exploited remains the
same, he must get more exploited, he should not grow
and flourish. He must remain deprived.’It was indeed
shocking to hear these revelations by the community.
In the absence of a Caste Certificate, not only in
Jammu and Kashmir, but anywhere in India, they
cannot avail of any benefits extended to the Scheduled
Caste persons in India. It was ironical to see that some
of those, who had relatives on Punjab, compared their
socio-economic conditions with their relatives, who
had access to reservations in education and
employment and were well to do compared to those
living in Jammu and Kashmir.




296 // Indian Democracy al 70: Challenges Ahead

but we cannot get a bigger house. Four generations arg,
compelled to live in single room.’ This was evident fropy
the condition of their houses and the extremely narrow
lanes of their settlement. Since they are not allowed W
buy property, reconstruct or even renovate the houses
siven by the state, they cannot grow horizontally. Hencé?;

they are growing vertically, by building more floors above -

the existing house. The condition here is dangerous, as
these added floors are not cemented, hence are unstable,
besides, the ground floor walls are developing huge
cracks because of the weight of the added floors. The

unreasonable restrictions are compelling the Valmikis '
to live in dangerous conditions.

Poor living conditions:

It is indeed true that there are no proper roads in
Valmikibastis/settlements. They clean the drainage of
the entire city but there are no proper drainages and
hence during the rains the dirty water of the drains
enters their houses. The high voltage electric wires are-
hanging so low that it can touch people while walking
on the streets. They have filed complaints many times
but it falls on deaf ears. No one comes even to check the
poor and dangerous conditions they are living in.

Denidl-of voting rights:

One of the respondents raised the issue of denial of
voting rights to the Valmikis, he said that ‘We are bound
to work as sweepers only in the niunicipality, but see
the irony, we cannot contest municipality elections, in
fact we are debarred from even voling in the municipal
elections. Since we have no voting rights, we have no
voice in the local management of the basti and hence,
no one pays any heed to out problems. Similarly, we |
cannot vote in the state legislature/ state assembly
elections, hence no MLA or politician is bothered about

us. We do not exist for them, because we cannot vote for
them.’
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Denial to join Central Services:

‘The political parties which thrive on Dalit Politics,

rights.” Said one of the

respondents. ‘A scheme in collaboration with the

National SafaiKaramcharis

Finance andDevelopment

Corporation and the Ministry of Social Justice

because they are not

thepermanent residents of J&K_* (Manhotra, 2015)

With passing years, the Valmikis realized that just
crying foul is not the solution. If they want their rights

must organize themselves

They elect their president. The organization deals with

local issues like water and
cards, Adhar cards, other

electricity supply, ration
amenities ete. Similarly,
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theValmikis in DograMohalla have formed the Valmi
Sadar Sabha.

In the year 2006 the Valmikis submitted
Memorandum to the Law Minister Jammu & Kashm
highlighting their plight and drawing the attention of t
govt towards the injustice done to the community,
Following are the excerpts from the Memorandum-

the SafaiKarmacharis, the colony of the safailcarmacharis
ie Christian Colony, bakshi Nagar, Dogra Hall, Reshamgarh,
Valmiki colony Gandhi Nagar, has not been regularized till
date, it is pertinent to mention here that as per the
communication number JDA/VC/331/34/PS dated 20-08
2004, 30 colonies were recommmended by the Vic
Chairman, Jammu Development Authority fo
regularization, but surprisingly this tssue of colonies
safaikarmacharis has been ignored by the Housing and
Urban development department. b

Pension benefits were extended to the
SafaiKarmacharis by the govt vide order no 285.HUD/
1.SG of 1995 dated 29-09-1995, should be extended to
the safaikarmacharis.

Govt order no 205 of 1962 dated 02-06-1962 grant of
lease of plots of land measuring 3 Marlas in favour of
Gorkhas and Bazigars on payment of ground rent,’
without charging any premium and relaxing the rule to 3
produce PRC for the same has not been extended to the
SafaiKarmacharis. Neither their colonies are regularized
nor are they given any land. It is humbly submitted that -
state subject to be issued or state subject conditions may
be relaxed in favour of the safaikarmacharis.’

GharuBhatti, the leader of the Valmikis in Gandhi
Nagar has been tirelessly working to get justice for his
community. On 16™ December 2017 he wrote an open
letter to the govt of Jammu & Kashmir. Some of the points
raised in his open letter express the desperation of the |
community:
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“Our Plight is presently so grievous that:

B We don't have security of ownership of the houses
that we have occupied for approximately 6 decades,

: We can’t avail our Jundamental rights which should
be guaranteed to us as citizens of Indiq,

. Our children have no right to obtain higher
(professional and technical) education in the State
where we have lived in Jor three generations,

# We are discriminated against in the matter of securing

government jobs even though we have the requisite
qualification,

. We have become bonded laborers in the State

confined to garbage collection and Sweeper work,
which amounts to slavery of a sort.

- To crown it all, our greatest peril lies in the fact that
the State has (contrary to national and international
human rights law) thwarted out any mechanism or
procedure for us to achieve our Jundamental rights,

by implementing a farce called “Permanent Resident
Certificate”.

In the year 2015 a Public Interest Litigation was filed
in the Supreme Court, challenging the constitutional
validity of Article 35 A, which makes provision for the

PRC. The community is very optimistic about the outcome
ofthe PIL.

Besides this, they have now started talking to the
media, they go to attend different conferences and

seminars, so that the people at large get to know about
their sufferings.

What do the Valmikis lose ?

Itis a known fact that due to Article 370, which despite
being temporary, is still in effect, all the provisions of the
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Indian Constitution are not implemented in the sty
Jammu & Kashmir and hence the people of this sta
not enjoy the fruits of all the provisions of In
Constitution, unless accepted by the Assembly of Ja
& Kashmir. However, considering the fact that
Valmikis were brought to Jammu & Kashmir from Punj
it is pertinent to list out the benefits and privileges wh
they would have enjoyed had they remained in Plinj

The blatant violation of Fundamental Rights:

In the absence of the PRC the Valmikis are denie
the Fundamental Rights, guaranteed to all the citizer
of India, without any discrimination on any groun
Listed below are the rights violated/ denied to t}
Valmikis in Jammu & Kashmir- :

Sl.No Article No. Provisions

1 Article 14- Equality before the Law and equ
protection of the law.

2 Article 15- Equality of Status

3 Article 16- Equality of Opportunity. Specia
provisions for the reservation i
employment.

4 Article 17- Prohibits Untouchability

5) Article 19-1 (g)- Right to choose profession, trad

: business | |

6 Article 20- Right to Life (Livelihood)

3 Article 23- Right Against Exploitation

9 Article 29- Cultural and Educational Rights

Thé Constitution of India makes the following
provisions for the persons belonging to Scheduled Castes

S1.No Article No. Provisions

1 Article 15 (4) Reservation in Educationa :.L
Institutions

2 Article 15 (5) Reservation in Pvt. Educationa



3 Article 16 (4)
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Institutions

Rreservation in Govt Employments

4 Article 16 (4A) Reservation in Promotions
5 Under Article 38 State should secure social

6 Article 46

7 Article 243 D
3 Article 243 T

9 Article 325

10 Article 330
11 Article 332

12 # Article 335

order for the promotion of welfare
' f

people

The educational and economic

interest of the Scheduled Casts and

Scheduled Tribes be protected and
promoted

Reservation of seats for Scheduled
Castes in Panchayats

Reservation of seats in
Municipalities

Prohibition of Disenfranchisement

in election, based on caste,
religion,sex etc

Reservation of seats in the Lok
Sabha

Reservation of State Legislative

Assemblies

Requirement of state to
acknowledge the claims of
Scheduled Castes/Scheduled
Tribes while making appointments
to posts and services

Some of the Missed Opportunities: I

Education Related Provisions-

Pre-Matric Scholarship to SC Student

Pre-Matric Scholarship to the Children of those
engaged in occupations involving Scavenging, Tanning

and Flaying cleaning and prone to health hazards
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Post Matric Scholarship for Scheduled Caste Studen
(PMS-SC) .

Scholarships for obtaining Higher Educa

tion gy
Coaching Scheme- full financial support for —

1-  IITs, NITs, IIMs, reputed Medical/Law and oth
institutions

2-  National Fellowship for M. Phil, Ph. D and equivale
research degrees

3-  National Overseas Scholarship- for Master’s de
and Ph. D.

4- Free Coaching for SC and OBC Students

Schemes for Economic Empowerment of Scheduled
Caste Persons- ‘

gree.

= Punjab Scheduled Castes Land Development ancf
Finance Corporation-

= Punjab Scheduled Castes Land Development and
Finance Corporation (PSCFC) works towards

Improving economic conditions of the members of
the Scheduled Castes (SC) in the state.

- National Scheduled Castes Finance and_-_".'ﬁ_:'
Development Corporation (NSFDC) especially for B
P L category |

- N‘étional SafaiKaramcharis Finance and

Development Corporation (NSKFDC) for the
SataiKarmacharis and their dependents

- Special Central Assistance (SCA) to Scheduled
Castes Sub-Plan (SCSP) :

- Sc'heme of Assistance to Scheduled Castes
Development Corporations (SCDCs)

- Venture Capital Fund for Scheduled Castes

- Credit Enhancement Guarantee Scheme for
Scheduled Castes.
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Despite repeated petitions by the Valmikis to the state
and central govt regarding the violation and denial of
rights, no action has been taken so far.,

Conclusion:

Preamble to Indian constitution is based on the
principles of Equality, Liberty and Justice. The rights are
guaranteed to all without any discrimination. But the
Valmikis in Jammu & Kashmir are denied the rights
andthe ideals of Equality, Liberty and Justice mean
nothing to them. Because, they are marginalized, they
do not exist for anybody. The politiciaris pay no heed to
their demands as their number is very small. Those
swearing by the teachings of Dr. Ambedkar, are not even
aware of the subhuman conditions of the Valmikis. The
human right activists, running from one court to another,
from one media house to another, crying foul when the
army takes action against the terrorists; have nothing to
say about the systematic exploitation and denial of rights
to the Valmikis, created by law and implemented by the
govt. NoSuo-moto actions are taken by judiciary. The Dalit
rights activists are busy shaping up their political career,
but they have no time or inclination to stand by the
Valmikis in Jammu &Kashmir, even when the Valmikis
have come out in the open and have gone to the court
challenging this discriminatory law, not even 2 single
statement has been made to support this extremely
marginalized, suppressed and exploited community.

Four generations have suffered at the hand of the
center and state laws, they have been deprived of
fundamental rights, overall growth, development and
prosperityand above all they lost human dignity. How
will the loss of four generations be compensated?lt is
important to note the fact that the Valmikis were brought
to help the state and the people of Jammu and Kashmir.
Instead of being rewarded the community is punished,
not one but four generations have led a life of misery,
denial and dignity in their own country. The valmikis
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are victims of state managed, systematic discriminatiop |
and abuse. It is the legislature that has deprived the
Valmikis of their rights, it is ironical that the correctiong
(o be made by the legislature are reaching the Judiciary,
The onus is on the center to get their dignity back ang
on the state of Jammu and Kashmir to make necessary
changes in the state laws to give them their rights.
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