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The Transformation by Innovation in Distance Education (TIDE) project is enhancing distance learning in Myanmar by
building the capacity of Higher Education staff and students, enhancing programmes of study, and strengthening
systems that support Higher Educational Institutions in Myanmar. TIDE is part of the UK-Aid-funded Strategic
Partnerships for Higher Education Innovation and Reform (SPHEIR) programme (www.spheir.org.uk). SPHEIR is
managed on behalf of FCDO by a consortium led by the British Council that includes PwC and Universities UK
International. The TIDE project will close in May 2021.
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Introduction

This lesson will develop from “community
science approaches - Part A: Introduction to
community science”, where community
science will be discussed within the context
of water quality. Additionally, a case study
example will be given as to show how water
guality has been surveyed by a community
science approach.



Objectives

e To be able to discuss reasons as to why
community science may be useful within
the study of water quality.

e To be able to illustrate an example of water
guality community science

e To be able to assess the benefits and
limitations of community science for water
qguality research.



WATER QUALITY FOCUSED
COMMUNITY SCIENCE: A RECAP



Benefits of community science TIDE

e There are large gaps in data both spatially and temporally
in water resources science[1]

e There is also a water awareness gap between the public
and the specialist knowledge of scientists [2]

e Community science provides an efficient method of data
collection [1].

e Community science creates a pathway for knowledge
exchange between the public and scientists [3]

e Therefore community science may be useful within the
context of water resources science

[1] Hannah et al., (2011) [2] Brouwer et al., 2018 [3] Berditchevskaia, et al., (2017)



PATNA DISTRICT (BIHAR, INDIA)
CASE STUDY
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Background

e Areas of S/SE Asia such as Bihar can have high levels
of arsenic contamination in drinking water [1]

e However, studies also suggest that many people
place low value on arsenic-free water [2]

e The low value placed on arsenic-free water is
consistent with a lack of public awareness [2].

[1] Richards et al., 2020 [2] Etmannski and Darton (2014)



* By involving public members in a scientific study,
it aims to raise awareness more effectively,
which may increase the value placed on arsenic
free water [1].

* Additionally, an aim is to see if community
science could lead to improvements in water
quality research, by providing an efficient and
accurate groundwater survey method [1].

[1] Addison (2021)



Project description

Visit schools and Universities in Patna
District, Bihar, India

Provide students with lessons on arsenic
contamination and other associated issues

Students collect water samples and data

Analysis of samples and data

-

N

Feedback and return of results to students

Addison (2021)



Sample collection/analysis TlDIE

( )

Samples were collected at locations
volunteers knew were safe and only collected

water known to be used for drinking 3_\

Samples were transported to the University
of Manchester laboratories, with no sample

treatment/preservation e.g., no acidification. 3_‘
.

Samples were analysed in lab for chemical
contamination e.g. arsenic, fluoride.

Quality checks were made such as duplicate :

sample analysis, the use of blank samples
and the use of certified reference materials.

\ J

Addison (2021)



Results of study

e 5schools and universities were visited [1]

e 484 groundwater samples were col
along with information on the dept

ected
n of

the source, if the water was treated
the location of the sample site [1].

[1] Addison (2021)

and



Results of study TDIE

The University of Manchester

Distribution of the location of sample sites
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Results of study

Distribution of arsenic concentration
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Data validation

e A concern of community science is data
quality, so data is in need of validation.

— Variability between samples reported at similar
locations [1]

— Verification of reasonable location data (with
major outliers removed) [1]

— Comparison with other studies of water quality
in Bihar (e.g., Richards et al. 2020) [1]

[1] Addison (2021)



Sharing of results

e The results gathered will allow for >400
volunteers to be provided with accurate
water quality information, regarding the
concentration of arsenic and fluoride in the
drinking water they collected [1].

e A follow up reportisin progress which will
provide further information and
recommendations based on their water
quality data [1].

[1] Addison (2021)



Future implications

e The study highlights that community science is a
good way of collecting water quality data efficiently
through engagement with interested
schools/universities [1].

e The study shows that community science has the
potential to raise awareness whilst also conducting
scientific research [1].

e Further work is needed with regard to comparison to
other water quality studies in Bihar [1].

e Future work would aim to monitor and evaluate

engagement and impact throughout the project [1].
[1] Addison (2021)



SUMMARY



Summary

e Application of community science approaches
to water quality offers substantial potential
for future projects

e Community science has been used as an
efficient method to survey groundwater
arsenic contamination in Patna District, Bihar

e Ongoing work is needed to evaluate and
interpret the data, and relative strengths and

limitations, including in comparison to other
studies in the area.



LEARNING EXERCISE



Learning exercises

e Try to design your own community science
focused study to investigate water quality.

1.Think about how you would design a
sampling scheme

2.How would you integrate knowledge
exchange as part of the project

3.How would you evaluate the quality of
the data obtained.
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The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or
recommended by the authors in preference to others of a similar nature that are not mentioned. All reasonable
precautions have been taken by the authors to verify the information contained in this work, however, the material is
being distributed without warranty of any kind, either express or implied. The responsibility for the interpretation and
use of the material lies with the reader. In no event shall the authors be liable for damages arising from the use of the
material in this work. The views expressed by the authors do not necessarily represent the views, decisions or the stated
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This work with the exception of material from other sources as indicated , copyrighted material of which is reproduced
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Copyright, Designs and Patents Act (1998), is provided under the terms of the CC-BY-NC-ND Licence as detailed at:
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Material: (i) identification of the creator(s) of the Licensed Material and any others designated to receive attribution, in
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notice that refers to this Public License; (iv) a notice that refers to the disclaimer of warranties; (v) a URI or hyperlink to
the Licensed Material to the extent reasonably practicable; (B) indicate if You modified the Licensed Material and retain
an indication of any previous modifications; and (C) indicate the Licensed Material is licensed under this Public License,
and include the text of, or the URI or hyperlink to, this Public License.

For the avoidance of doubt, permission is not granted under this Public License to Share Adapted Material.
Enquiries concerning reproduction outside the terms stated here should be sent to the author at the contact details

rovided on the title page.
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