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A B S T R A C T 
Introduction: Various WASH programs are running at the National level, however; coverage, barriers and 
challenges for WASH implementation in underprivileged sectors are rarely assessed. Aim & Objectives: To as-
sess the effect of a school-based intervention on WASH infrastructure at the residential school level. 

Methodology: This experimental study was conducted in eight ashram schools of district Wardha (Maharash-
tra) that were allocated to intervention and control groups. The intervention consists of providing a module 
for promoting safe drinking WASH practices and hands-on training of teachers and staff. Baseline and end-
point data were collected by using a checklist and questionnaire developed by WHO and UNICEF. The score 
for WASH practices was analyzed. 

Results: Chlorination method was adopted in all beneficiary schools. All water samples collected from benefi-
ciary schools were free from any micro-organisms. Score for availability, accessibility and maintenance of san-
itation, hygiene facilities, and cleanliness improved up to 75% in intervention as compare to control schools. 
Basic services of hand washing facilities, i.e. availability of water and soap were, achieved by 75% interven-
tion and 25% control schools. 

Conclusions: Intervention was based on local engagement, which was found to be advantageous in promot-
ing the school environment for safe WASH facilities at satisfactory level in beneficiary schools.  
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INTRODUCTION 

Safe drinking water, sanitation and hygiene have a 
positive impact on decreasing diarrheal diseases.1-4 

The Provision of safe WASH services in schools is one 
of the targets of post 2015 Sustainable Development 
Goals.5 All India Education surveys reported in 2002 
(VII survey) and 2009 (VIII survey) reports reflects 
78% and 88% of schools had drinking water facili-
ties.6 Several experimental researchers acknowl-
edged that lack of information and accountability for 
the functioning of the WASH service system, moni-
toring by teachers, less priority, and lack of clarity 
towards WASH responsibilities within the school en-
vironment are the barriers to safe WinS.7,8 

In India, various programs and activities such as 
School Water and Sanitation towards Health and Hy-
giene, School Sanitation and Hygiene Education, 
Janshala Program, Swachh Vidyalaya Abhiyan, etc.9-11 

have been initiated under the leadership of UNICEF 
with an integrated approach. WHO and UNICEF joint-
ly set the standards for WinS in 2009 for low and 
middle-income countries about availability, accessi-
bility, quantity, and quality. Some of these are 1) Wa-
ter: Quality- No coliform or bacteria detectable, 
Quantity-20 litter/person/day, and accessible; 2) 
Sanitation: Sufficient, accessible, private, secure, 
clean and culturally appropriate toilets: 1 toilet/per 
25 girls or female staff,1 toilet plus 1 urinal (or 50 cm 
of urinal wall)/50 boys or male staff; 3) Hygiene: 
Participatory approach for hygiene education, in-
cluded in school curriculum, facilities and resources 
enable staff and school children to practice behav-
iour.12 In 2016, UNICEF and WHO recommended core 
questions to support synchronized monitoring of 
WinS as a part of the SDGs. The indicators given in 
this manual are useful in national or sub-national 
surveys and comparability over time and between 
countries. The core indicators define the basic ser-
vices and services ladders to track the progress and 
its coverage.5 

Throughout the literature review, it was observed 
that the impact of WASH intervention in schools im-
proved facilities however there is a lack of evidence 
or assessment of WASH practices in schools meant 
for Adiwasi community children i.e. socially deprived 
community.13-19 Implementation of the WASH mod-
ule and its effectiveness among the ashram schools 
in remote settings need to be explored. 

There is a need to find out the gap issue for adopting 
good practices or for behaviour change by the com-
munity. Once these issues are identified, there is a 
need to develop and apply or implement a communi-
ty need-based model or program for behavior 
change. Hence this study is planned to reach the un-
reached schools meant for underprivileged sectors.  

The objective of this study was to assess the effect of 
an intervention on school infrastructure for water, 
sanitation and hygiene practices at the Ashram (res-
idential) school level. 

METHODOLOGY 

Study Design and Setting: This was school-based 
intervention study carried out in ashram (residen-
tial) schools of Wardha district during 2021-2023. 

Sampling and allocation: There are total eight ash-
ram schools meant for tribal communities in a dis-
trict and all these were enrolled in the study by com-
plete enumeration sampling technique. Out of eight 
ashram schools, out of which 50% (four) schools 
were allocated in intervention and the other half 
(four) schools in the control group by simple ran-
domization.  

Data Collection- Tools and Technique:  The school 
Principal, teachers and staff were oriented by the 
project team about objectives, data collection meth-
ods and intervention (only for one group); and re-
quested the authorities for needful cooperation. 
Baseline and endpoint data were collected by using a 
checklist and questionnaire which is adapted from 
the ‘Monitoring package for WASH in schools in Low-
cost settings’ developed by WHO and UNICEF.5 Core 
questions to assess the WASH services provided in 
schools are simple, clear and appropriate for survey 
at the school level. These tools include step-wise as-
sessment methods such as ‘availability’, ‘accessibil-
ity’, ‘functional’, ‘advance’ ‘basic’ ‘essential’, ‘im-
proved’ criteria of WASH facilities. All these criteria 
are well defined in guidelines and these are men-
tioned in respective result tables. Baseline data was 
collected in three months in ODK tool. Intervention 
was planned for nine months and the endpoint data 
was collected within three months after intervention. 

Study duration: Research present in this draft is one 
the component of main research work i.e. WASH in-
tervention at schools and students’ level. Study dura-
tion was extended more than three years. However, 
the present research component was divided in time 
frame as follows- Formulation of study proposal & 
Ethical Clearance – 6 months, Baseline data collec-
tion- 3 months, preparation of intervention package-
3 months, Training of teachers and implementation 
of intervention- 6 months, Endpoint data collection– 
3 months, Data analysis and report writing- 3 
months. We tried to collect the water samples for mi-
crobiological analysis for the baseline and endpoint 
comparison in the similar season to avoid the sea-
sonal confounding factors. 

Intervention: Intervention for the period of nine 
months which consists of-  

Step 1: Preparation of a booklet/module in the local 
language. (3 months) 

Step 2: Providing booklet for promoting safe drink-
ing WASH practices along with hands-on training of 
residential teachers and staff. This training was re-
garding storage practices and chlorination method of 
drinking water. (6 months) 

Step 3: Chloroscope use: Chloroscope apparatus is to 
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conduct Ortho-toluidine test (OT) which is to be 
done out after chlorination to measure the free and 
residual chlorine. This apparatus is provided in 
schools. Teachers are oriented for utilization of in-
strument. (Duration is included in step 2) 

Booklet for WASH practices at school level: It con-
sists of 

a] Safe Drinking Water Practices: 

 Importance of safe WASH practices 
 Water collection, purification, storage practices 
 Water purification at large and small scale: 

- Physical methods: Boiling, Ozonation, U-V radia-
tion, SODIS 

- Chemical methods: by using 1) chlorine - such as 
bleaching powder, high test hypochlorite, chlo-
rine tablets, chlorine solutions; 2) Iodine and 
3)Potassium permanganate 

- Mechanical Methods: Filtration- This consists of 
using the ceramic filters, such as -Pasteur-
Chamberland fitter, Berkefeld filter, Katadyn fil-
ter, carbon and pad filter, acqua-guard and re-
verse osmosis treatment. 

 Details of Hands-on training to School WASH 
Committee about water purification methods  

 Acceptability parameters of safe drinking water: 

Physical, Chemical and Bacteriological parameters  

b] Sanitation Practices:  

 Importance of Sanitation at School level 
 Promoting use of sanitary latrines and urinals 
 Indicators for availability, functionality and 

maintenance of toilets in school - toilets designed 
for younger children and accessible to children 
with physical disabilities. Toilet and urinals facility 
must be separate for boys and girls in school and 
residential premises. 

c] Hygiene Practices 

 Availability of hand washing facility 
 Functional indicators for hand-washing facility- 

availability of taps and soap at washing station 

The booklet contains all these information in detail 
with various pictures. 

Booklets also consist of some online video links 
which shows importance and demonstration safe 
WASH practices. These videos are publically availa-
ble on You Tube platform; however, ashram school 
teachers were unaware of this video, hence we ori-
ented them about this facility.  

 

 
 

 
 

  
 

 
 

 
 

 
 

  
 

 
 

 
 

Figure 1: Conceptual framework for Intervention Design or package 

Expected outcome: Improvement in practices related to safe drinking water practices at school level 

End point data collection, analysis and report writing 

No intervention in control arm Implementation of WASH model in intervention arm: 
i) Providing module for promoting safe drinking practices 
ii) Orientation & training of schoolteachers & staff 

Development of intervention package: Need based, replicable model to 
promote WASH practices at school level 

Baseline data collection: in ODK 
Tools:- Basic information sheet, observational checklist 
Methods:- Survey, interview, Laboratory testing of school water samples 

Meeting with Principal, teachers and superintendent for explaining the research 
objectives, methods, benefits and needful cooperation 

Intervention Arm: Four Ashram schools Control Arm: Four Ashram schools 

Simple Randomization for Allocation of Ashram Schools 

Sampling Frame: All Ashram schools in Wardha district 
Total eight Ashram Schools 
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Training Session: During the period of six months 
project team visited the four intervention ashram 
schools as per the availability of teachers and school 
remain open. School WASH Committee which includ-
ed teachers and other staff were trained by project 
team about water purification methods. One day 
hands on training was conducted in intervention 
group in respective school premises. School staff 
were oriented about safe WASH practices. Training 
consists demonstration of - 

- Measuring the volume of water 
- Chlorination method by using bleaching powder, 

chlorine drops, chlorine tablets, etc. 
[Disinfection materials were purchased by the 
schools and kept in the school for further periodic 
use] 

- Test for chlorination (Orthotoluidine test - water 
testing for free and residual chlorine).  

- Finding TDS and PH value of water 

Drinking water samples from all studied schools 
were collected before and after intervention. Water 
samples were tested at the microbiology laboratory 
of the tertiary care institute in Wardha district to 
avoid the observer bias or reporting bias from school 
staff, and applied the blinding technique 

Data Analysis: Information collected from schools at 
baseline and endpoint survey was analyzed by com-
paring to given standard scores in the WinS monitor-
ing package by UNICEF. A multi-level service ladder 
for WinS is adopted to assess the achievement of 
ashram schools.  

Ethical permission: It is obtained from the Institu-
tional Ethics Committee. 
 

RESULTS 

Water Accessibility at school level: The main wa-
ter source was functional in all Ashram schools and 
providing sufficient water as needed. All the sur-

veyed Ashram schools had an acceptable alternative 
water supply, in case main source of water was non-
functional.  

At the baseline assessment, half of the schools (50%), 
two schools from the intervention and control group 
each were using chlorination to make water safe for 
drinking. The chlorination method was adopted by 
all four schools of the intervention group at the end 
point. Other schools in the control group which were 
not practicing the chlorination method were making 
water safe by filtration i.e. straining through cloth. 

In interaction with the school team, various reasons 
were expressed by the school members for not treat-
ing the drinking water on regularly. The most com-
mon reason by seven (87.5%) schools was, that wa-
ter is considered safe for drinking purposes for both 
types of sources; piped water or bore well. As per 
staff in half of the surveyed schools, they didn’t have 
filters or sufficient purification chemicals in school 
because of lack of funds. It was also found that in 
some schools (50%), staff were unaware of the vari-
ous water purification methods and the importance 
of water purification practices. 

Intervention schools are labeled from I, II, III and IV 
and control schools are labeled as V, VI, VII, and VIII 
as shown in Table 1. A total of 16 water samples, two 
from each school were collected from sources meant 
for drinking and cooking purposes. On the baseline 
survey, four water samples (4 out of 8) from two 
beneficiaries and five water samples (5 out of 8) 
from three control schools reported positive for mi-
croorganisms. At the endpoint, all water samples col-
lected from beneficiary schools were free from any 
micro-organisms, whereas water samples from all 
control schools were contaminated with microorgan-
isms. Free chlorine was observed from 1.0-1.2 mg/l 
in three schools’ water sample (two from the inter-
vention group and one from control group). 

 
Table 1: Microbiological test result of water sample collected from Ashram school 

Ashram 
School 

Water 
Sample  
Source 

Baseline  Endpoint 
Microbiological 
Test Result 

Suspected  
Micro-organism 

Free  
Chlorine 

 Microbiological  
Test Result 

Suspected  
Micro-organism 

Free  
Chlorine 

I Drinking Negative NA 1  Negative NA 0.8 
Cooking Negative NA 1. 1  Negative NA 0.7 

II Drinking Negative NA 0  Negative NA 0.5 
Cooking Negative NA 0  Negative NA 0.4 

III Drinking Positive E. Coli 0  Negative NA 0.3 
Cooking Positive E. Coli 0  Negative NA 0.3 

IV Drinking Positive Salmonella 1  Negative NA 0.8 
Cooking Positive Salmonella 1. 2  Negative NA 0.6 

V Drinking Positive Pseudomonas 1  Positive Pseudomonas 1.5 
Cooking Negative NA 1. 1  Positive Pseudomonas 0.5 

VI Drinking Negative NA 0  Positive Salmonella 0 
Cooking Negative NA 0  Negative NA 0 

VII Drinking Positive Pseudomonas 0  Positive Pseudomonas 0 
Cooking Positive Shigella 0  Positive Shigella 0 

VIII Drinking Positive E. Coli 0  Positive E. Coli 0.2 
Cooking Positive E. Coli 0  Negative NA 0.3 
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In other five schools water samples free chlorine was 
absent. However, at the endpoint survey all benefi-
ciary schools (four) and two control schools had 
adopted chlorination practices. Range of free chlo-
rine was observed in these schools was 0.2-1.5 mg/l 
(Table 1). 

Sanitation Facility available and accessible at 
school level: Toilets were constructed in all eight 
residential schools. Commonly, the type of toilets 
were pit latrines with slab in 75% of schools. 

On baseline assessment of toilet facilities in schools, 
it was observed that all schools (eight) had separate 
toilet facilities for girls and boys in school and resi-
dential premises. Only 50% of the schools had girl’s 

toilet compartments lockable form inside. No schools 
had toilets for the disabled or designed for young 
children. Urinals were present in only 25% schools. 
Expected maximum score for better toilet facilities in 
the school is ‘8’; but studied schools had attained up 
to 3 or 4 score at the baseline assessment.  

After intervention module has been implemented, 
three schools (75%) of the beneficiary group had at-
tained the score up to ‘6’ (75%) and one school had 
attained score up to ‘5’ (68%) for the provision of 
better toilet facilities. However, only a single school 
in the control group had attained score up to ‘5’ and 
the rest of the schools had attained score ‘3’ or 
‘4’(table 2). 

 
Table 2: Availability of toilet facility as per requirement of WinS program of UNICEF  

Availability of toilet facility [Score] Ashram schools and Score 
Intervention Group  Control Group 
I  II  III  IV  V  VI  VII  VIII 

B E  B E  B E  B E  B E  B E  B E  B E 
Girls’ toilet facilities separate from boys’ toilet facilities  

[Yes-2, Partially-1, No-0] 
2 2  2 2  2 2  2 2  2 2  2 2  2 2  2 2 

Are girls’ individual toilet compartments lockable from inside?  
[All-3, some-2, Very few-1, none-0]  

1 3  1 3  2 3  1 3  2 2  1 1  1 2  2 1 

Toilets accessible to children with disabilities [Yes-1, No-0] 0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0 
Some toilets available in school designed for younger children.  

[Yes-1, No- 0] 
0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0 

Does school also have urinals? [Yes-1, No-0] 0 1  1 1  0 0  0 1  0 0  1 1  0 1  0 0 
Max score-8 3 6  4 6  4 5  3 6  4 4  4 4  3 5  4 3 
[Note: B- Baseline data, E- Endpoint data] 
 
Table 3: Distribution of Functional toilet compartments in studied Ashram schools 

Distribution of toilet compartments Ashram schools 
[Score: Functional*- 2, Partially Functional †: 1, Not Functional‡,: 0] 

Intervention Group  Control Group 
I  II  III  IV  V  VI  VII  VIII 

B E  B E  B E  B E  B E  B E  B E  B E 
Exclusively for girls 1 2  1 2  1 2  1 2  1 1  1 2  1 2  1 1 
Exclusively for boys 1 2  1 2  1 2  1 2  1 1  1 1  1 2  1 1 
Exclusively for female teachers and female staff* 2 2  1 1  1 2  1 2  2 2  1 1  1 1  2 2 
Exclusively for male teachers and male staff* 1 2  1 1  1 2  1 1  2 2  2 2  1 1  1 1 
For male or female teachers (communal) 1 1  1 2  2 2  1 1  1 1  1 1  1 1  2 2 
Toilets that are for the use of anyone in the school  

(students or teachers, male or female) 
0 0  1 1  0 0  1 1  0 0  1 1  1 1  0 0 

Total Score (12) 6 9  6 9  6 10  6 9  7 7  7 8  6 8  7 7 
Note5-* Functional: The toilet facilities are not physically broken and can be used. 
† Partially Functional: The toilets can be used, but there are at least some problems with the physical infrastructure (e.g. some deterio-
ration in concrete, doors/locks coming loose, roof deteriorating, etc.) and some repair is necessary. 
‡ Not Functional: The toilets exist, but are so badly damaged or deteriorated it is no longer reasonably possible to use them (e.g. squat-
ting plate broken, door missing, roof has holes, etc.)]  
 
Table 4: Maintenance of toilets before and after intervention 

Maintenance of toilets No. of Ashram school and Score baseline (B) & endpoint (E) 
Score- Cleanliness: Clean-2, Somewhat clean-1, Not Clean-0 

Smell: Dirty smell- No -2, Somewhat-1, Yes -0 
Intervention Group  Control Group 

I  II  III  IV  V  VI  VII  VIII 
B E  B E  B E  B E  B E  B E  B E  B E 

Student’s Toilets Cleanliness 1 2  1 2  0 2  1 1  1 0  0 1  0 1  1 1 
Smell 0 1  1 1  1 1  1 2  1 1  1 1  1 0  1 1 

Teacher’s Toilets Cleanliness 2 2  2 2  1 2  2 2  1 1  1 1  1 1  1 1 
Smell 0 2  0 1  1 1  0 2  1 1  1 1  1 1  0 1 

Total score 8 3 7  4 6  3 6  4 7  4 3  3 4  3 3  3 4 
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Table 5: Arrangement of functional indicators in student toilets on the day of survey 

Functional indicators in toilets Ashram Schools and Score 
Intervention Group  Control Group 
I  II  III  IV  V  VI  VII  VIII 

B E  B E  B E  B E  B E  B E  B E  B E 
Water supply as a cleaning material 

[Score: Tap water-2, bucket & mug-1, None-0] 
1 1  0 1  1 1  2 2  1 1  1 1  1 1  0 1 

Sufficient cleaning material available 
[Score: Always-4, Mostly time- 3, Sometimes-2, rarely-1, Never-0] 

1 3  1 3  1 3  2 4  1 1  1 1  1 1  2 1 

Functional lighting in student toilets on the day of survey 
[Score: All-3, some-2, Very few-1, none-0] 

0 2  0 2  0 2  1 2  0 1  0 1  1 1  1 1 

Total score – 9 2 6  1 6  2 6  5 8  2 3  2 3  3 3  3 3 
 

Table 6: Arrangement of functional indicators for hygiene in Ashram schools 

Functional indicators for hand-washing (HW) Ashram Schools and Score 
Intervention Group  Control Group 
I  II  III  IV  V  VI  VII  VIII 

B E  B E  B E  B E  B E  B E  B E  B E 
Does school have HW facilities- Running water from a piped  

system/ tank? [Score: Yes-1, No-0] 
1 1  1 1  1 1  1 1  1 1  1 1  1 1  1 1 

At the time of the visit, was water available at HW facilities?  
[Score: Yes-1, No-0] 

1 1  1 1  1 1  1 1  1 1  1 1  1 1  1 1 

At the time of visit, was soap (or ash) available at HW facilities?  
[Score: Yes-1, No-0] 

0 1  0 1  0 1  0 0  0 0  0 0  0 1  0 0 

Total score – 3 2 3  2 3  2 3  2 2  2 2  2 2  2 3  2 2 
 
Ashram schools were assessed for the functional toi-
let criterion in terms of ‘functional’, ‘partially func-
tional’ or ‘non-functional’. Toilets are made ‘exclu-
sively for girls’, ‘exclusively for boys’, ‘exclusively for 
female teachers and female staff’, ‘exclusively for 
male teachers and male staff’ or ‘communal’ were re-
viewed for its functionality.  

All beneficiary schools achieved 50% score for the 
functional level of toilet compartments before inter-
vention which was improved more than 75% at the 
endpoint assessment. Whereas all comparison 
schools achieved 60% score for the functional level 
of toilet compartments which was improved up to 
65% when information was gathered at the endpoint 
of the project (table 3). 

Maintenance of toilets was assessed by scoring in 
terms of cleanliness and bad odor in both student’s 
and teacher’s toilets. During the baseline survey, 
mean score for maintenance of toilets, was 3.5 for in-
tervention group and 3 for control group out of max-
imum score-8. While endpoint assessment, toilet 
maintenance score was improved in schools of the 
intervention arm which was reached up to mean 6.5 
whereas for control schools it was 3.5 (table 4). 

Functional indicators in toilets were studied in terms 
of water supply as a cleaning material, sufficient 
cleaning material available and lighting on the day of 
the survey with the range of scores. Maximum score 
for altogether these indicators is ‘9’. At the baseline 
survey, schools in both arms remarked as mean 
score 2.5. After intervention, schools were reviewed 
for functional indicators in toilets and mean score 
among schools in intervention and control arm was 
observed to be improved up to 6.5 and 3 respectively 
(table 5). 

Hygiene facilities available and accessible at 
school level 

At the time of visit, hand washing facilities were 
available in all studied Ashram schools in the form of 
running water from water tap or tank; whereas soap 
or other hand washing material was not available in 
any of the schools before intervention. At the end-
point survey, soap was observed only in three 
schools (75%) out of four beneficiary schools and in 
single (25%) comparative schools (table 6). 
 

DISCUSSION 

Studies were conducted in public and private 
schools, rural and urban settings; however, ashram 
or residential schools meant for the adiwasi commu-
nities or low socio-economic strata remained apart 
from the interventions planning, assessment and 
evaluation. Such schools very rarely get attention for 
promotional activities. The present research work 
tried to cover the underprivileged sector to bring in-
to focus future implications. 

Water provision: In present study, all surveyed 
Ashram schools were observed in the rank of provid-
ing basic service for drinking water as these schools 
had improved source of water. So, first step was the 
making the drinking water available for 24 hours in 
schools and residential campuses which was 
achieved in present study setting. Next important is 
whether available water is safe to drink or not.  Re-
cently, 139 schools of Kathua, J&K surveyed (2019) 
for WASH practices by using similar questionnaire 
developed by WHO and UNICEF for Monitoring 
WASH in Schools in SDGs, where piped water supply 
with an improved drinking water source was noted 
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in 88% of schools.20 

In current studied schools, water was considered 
safe for drinking purposes by the school staff. This 
school staff had ignored the chances of water getting 
contaminated while reaching to the consumer point. 
Half (50%) of the schools were following chlorina-
tion as a purification method but intermittently. Most 
of the schools didn’t satisfy this criterion for safe 
drinking water. Their water sample recorded free re-
sidual chlorine very much less than 0.5 mg/l. In stud-
ied schools, disinfection methods for drinking water 
were applied very intermittently. All four beneficiary 
schools adopted chlorination process but only two 
schools had satisfied proper way of chlorination and 
no control school fulfil this criterion.  

In Vijayapur, cross sectional survey (2016) conduct-
ed in rural area schools (n=7) revealed that 71% 
schools had piped water supply, though frequency of 
water supply was once in a 5 to 7 days but water was 
sufficient for the usage reported by teachers.21 
Schools of Kolam district (Kerala) surveyed and 
about 56% of the schools (n=75) were practicing the 
boiling or chlorination of water or small filters as a 
purification method and providing safe drinking wa-
ter facility.13 

In the Sindh province of Pakistan, 425 primary 
schools were surveyed for exposure of implementa-
tion of WASH related activities and National WASH 
Policy. This survey revealed that sufficient and im-
proved water sources were observed in 81% schools. 
Purification methods were followed as filtration, 
boiling, and chlorination in 19%, 8% and 2.2% 
schools respectively, whereas 69% schools didn’t 
adopt any single method of water purification. Pro-
vided drinking water was unsafe as TDS and total 
coliforms, were outside the permissible limit in 
33.8%, and 80.7% schools respectively. WASH ser-
vices such as basic drinking water, sanitation and 
hygiene services were available in 58%, 19.3% and 
13.6% schools respectively.22 

In present study settings, at the baseline assessment, 
50% of the water samples in studied schools were 
recorded positive for micro-organisms. There may be 
source of contamination after disinfection, however 
schools were insincere in regards to drinking water 
purification practices. After intervention, all (100%) 
water samples from beneficiary schools were free 
from microbiological contamination. 

In Kollam district (Kerala), 70 drinking water sam-
ples from 62 schools were surveyed for microbiolog-
ical contamination and only two water samples 
showed heavy growth of E. coli. Well water was the 
source of drinking water in most of the schools, these 
wells were protected but chlorination practices were 
done in 30% schools only.14 Provision of safe drink-
ing water in schools reduces diarrheal diseases, ab-
senteeism and improve the students’ performance in 
schools.19,20,23,24 There is the need for innovative in-
tervention for the consistent provision of safe drink-
ing water in ashram schools. 

Sanitation at School: In present study setting, all 
studied schools had separate toilets for boys and 
girls. Score for maintenance of toilets such as cleanli-
ness and smell has been improved in beneficiary 
schools (from 3.5 to 6.5) at the endpoint assessment 
than control schools (from 3 to 3.5). Also, score for 
functional indicators of toilets such as availability of 
cleaning material and lighting in toilets was assessed, 
which has been improved from 2.5 to 6.5 in benefi-
ciary schools compared to control school where 
score remains same. 

Similar findings, that is separate and adequate toilets 
for boys and girls reported in various studies across 
the country.13,16 Conversely, in north Dumdum mu-
nicipality of West Bengal, survey was pointed out 
that schools had inadequate number of toilets, there 
were no separate toilets for girls, boys and teach-
ers.25 In Vijaypur, (2016) separate toilet facilities for 
teachers were observed in only 14.3% of the 
schools.21 

Across the country, common observation similar to 
present study, recorded that there were no schools 
which had toilets accessible to children with disabili-
ties or any toilet in the school designed for younger 
children.21,25 If the girl’s toilet compartment would be 
lockable from inside then only girls would not hesi-
tate for its utilization. Secured door facility for toilet 
compartments was improved in all schools of inter-
vention arm at the endpoint assessment. Urban and 
rural variation for toilet facility was noted in a dis-
trict of Karnataka, that all studied schools in urban 
areas had facility of lockable toilets whereas 80% 
schools had this facility and 5% schools had no roof 
on toilets in rural area.16 In Pakistan, after the im-
plementation of WASH policy and related interven-
tions in 425 primary schools, improved sanitation fa-
cilities were viewed in 68.9% and only 32.5% 
schools maintained toilet facilities but culturally ap-
propriate anal cleansing materials in all students’ toi-
lets were available in 17.4% schools only.22 

Improvement in usable toilets after safe WASH inter-
vention was observed in Philippines schools. Here, 
Sanitation Assessment Tool was utilized in schools 
for RCT and usable toilets were 32% higher in exper-
imental than control schools. One of the reasons for 
this was an increase in cleanliness of toilets by 27% 
in beneficiary compared to those in control schools.18 
The proportion of schools with usable toilets was 
40% in Kathua, J&K.20 

Financial constraints are the constant barrier for 
LMICs in progress towards health and social sectors. 
Behavior change can be said if the practice once 
adopted remains sustained for a significant period of 
time. If obstacles occur, the process of behavior 
change gets hampered. Studies revealed that funding 
for maintenance and cleanliness is the prerequisite 
for sustaining the adopted WASH practices.4,26 Pack-
aged services adopted for operation and mainte-
nance obtained to be resulted in increasing toilet uti-
lization.18 
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Hygiene Facilities: Making hand washing facilities 
available is a common finding of most of the survey; 
however, presence of soap at the hand washing sta-
tion was very rare. Survey in Kathua of J&K found, 
57% rural schools had hand-washing facilities how-
ever soap and water were available in only 16% 
schools, water only in 22%, soap only in 7% and nei-
ther water nor soap in 11% schools at the time of 
visit.20 A cross survey done in Vijaypur (2016), re-
ported that 42.8% schools had soap which was al-
ways available at the site during the visit and all 
100% schools had hand washing facilities.21 In Paki-
stan, a survey for implementation of WASH program 
and policy observed that hand washing facilities in 
sufficient number were available in 23.5% schools 
(n=425).22 

In the present study, hand washing facilities in the 
form of wash basin with tap water were available in 
all surveyed schools. However, soap or similar mate-
rial was not available in any of the school at the base-
line assessment. At the endpoint assessment, 75% 
schools in the intervention group were able to keep 

soap at the hand washing station and not in a single 
control school. 

Many challenges came forward regarding availability 
of soap such as lack of funds, lack of motivation from 
teachers, blurred role and responsibilities of school 
staff, and stringent cultural attitude of disadvantaged 
community.2,16,27,28 Impact on pupils’ risk for hands 
contamination with E coli was examined by Leslie E. 
Greene, et al in public primary schools in four dis-
tricts of Nyanza Province, Kenya through cluster 
RCT. This suggested that only the provision of infra-
structure (sanitary latrines) is not sufficient, im-
provement in hand hygiene behavior among children 
is prerequisite to avoid diarrheal diseases. Contami-
nation can be increased by using sanitary latrines 
without concurrently adopting hand hygiene practic-
es after using them.27 

Involvement of students playing role in maintaining 
cleanliness but to widen range of safe WASH practic-
es teacher-led activities, considerable attention by 
principal & school administrators would be valuable, 
which is lacking in previous studies.13,16,18,20 

 
Table 7: Achievement of surveyed schools for provision of drinking water facilities 

Services for drinking water in schools* Achievement by Schools in present study 

Advanced service 
i) water is available when needed,  
ii) accessible to all, iii) free from fecal and iv) priority chemical contamina-
tion based on water quality testing (to be defined at national level) 

Beneficiary schools: -Out of four criteria, 
achieved three criteria by all schools [im-
proved up to 75%] 
Control schools: The first two criteria 
achieved by all schools. 

Basic service 
Drinking water from an improved source is available at the school 

- Cross this level by all surveyed schools 

Limited service 
There is an improved source (piped water, protected well/ spring, rainwa-
ter, packaged or delivered water), but water not available at time of survey 

-Cross this level by all surveyed schools 

No service:  
No water source or unimproved source (unprotected well/spring, surface 
water source) 

- Cross this level by all surveyed schools 

*Source: UNICEF and World Health Organization, Core questions and indicators for monitoring WASH in Schools in the Sustainable De-
velopment Goals2016. 
 
Table 8: Achievement of surveyed schools for provision of sanitation facilities 

Services for sanitation facilities schools* Achievement by Schools in present study 

Advanced service 
May include:  
i) facilities are accessible to all,  
ii) sufficient quantity,  
iii) inspected for cleanliness & 
iv) appropriate facilities for menstrual hygiene management 
are provided  
(to be defined at national level) 

Beneficiary schools: - 
-Two criteria achieved by all [improved up to 50%] 
-Third criterion achieved at some level. Max score=8, 
Score improved from 3.5 to 6.5. [improved up to 80%]  
Control schools: - 
-First two criteria achieved by all  
- Third criterion- score improved from 3 to 3.5 
[fourth criterion is out of scope of the study] 

Basic service 
Improved facilities, which are single-sex and usable at the 
school 

Beneficiary schools: -Mostly achieved, score improved 
from 32% to 81%. 
Control schools: Not achieved, schools score remains 
near about same at baseline & endpoint (35%, 37%) 

Limited service:  
There are improved facilities (flush/ pour flush, pit latrine 
with slab), but not sex-separated or not usable 

-Cross this level by all surveyed schools 

No service-  
No toilets or latrines, or unimproved facilities (pit latrines 
without a slab or platform, hanging latrines, bucket latrines) 

-Cross this level by all surveyed schools 
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Table 9: Achievement of surveyed schools for provision of hygiene facilities 

Services for hygiene facilities in schools* Achievement by Schools in present study 

Advanced service 
May include: i) hand washing facilities available at critical times, ii) acces-
sible to all, iii) menstrual hygiene education and products provided (to be 
defined at national level) 

Only second criterion achieved by all benefi-
ciary and control schools  
[third criterion is out of scope of the study] 

Basic service 
Hand washing facilities, which have water and soap available 

Beneficiary schools: - Achieved by 75% 
schools  
Control schools: Achieved by 25% schools 

Limited service:  
Hand washing facilities with water, but no soap 

Beneficiary schools: 25% at this level.  
Control schools: 75% at this level. 

No service: No hand washing facilities at the school or hand washing fa-
cilities with no water 

- Cross this level by all surveyed schools 

 

Shortage of teachers trained for safe water, sanita-
tion and hygiene education was prominent in Indian 
rural setting.16 This study attempted to involve 
teachers to make drinking water safe by using cor-
rect chlorination method. 

Multi-level service ladders are given in manual for 
Monitoring Wins at different stages of development, 
as shown in tables 7, 8 and 9.5 In this research work, 
the ladder is adopted to assess the achievement of 
ashram schools. 

A review suggested that resources, information and 
accountability are necessary to implement sustaina-
ble WASH services but most countries fail to fulfill 
these requirements combine at optimal level.29 Insuf-
ficient component of any of these hampers’ sustaina-
ble delivery of WASH in schools. Barriers also identi-
fied during cross survey or RCT for adherence to 
WASH practices in schools such as poor monitoring 
by teachers30, less priority was given to safe WASH 
by school staff and administration28,31,32, lack of clari-
ty about safe WASH in school environment. Recently, 
Irene Tudagbe, et al (2022) explored the main rea-
son for the breakdown in continuity of WASH facili-
ties that the failure of school administration and 
hence not available consistently for utilization by the 
students. The participatory role of community stake-
holders is explained in maintenance of WASH in 
school. The study recommended that school admin-
istration should be strengthened to make rules and 
regulations to maintain the WASH services in school 
and share these guidelines with students as they the 
beneficiary of these facilities.33 

In the present study, the intervention was low cost 
with local involvement which was observed to be ef-
fective in improving the WASH facilities at the school 
level. Principal and school administration should 
monitor the teachers’ activities. Such intervention 
can be adopted in policy at the school level by educa-
tion department of district level. 
 

STRENGTH 

Strengths of the study were reached to unreached 
population in remote settings, underprivileged/ so-
cially disadvantaged sector; the assessment tool was 

adopted from WHO standards for WinS Low-cost Set-
tings & Monitoring Package by WHO-UNICEF JMP for 
WinS which is adaptable in developing countries 
and; capacity building of teachers was achieved 
through hands-on training which was found to be ef-
fective in maintaining the WASH facilities. 
 

LIMITATIONS 

This research work covered single district and resi-
dential schools only, hence its applicability to non-
residential schools is limited.  
 

CONCLUSION 

Present study intervention was based on local in-
volvement and community engagement. Study re-
sults found that there was significant improvement 
in WASH practices at the school level. Provision and 
availability of improved drinking water sources were 
reported in all beneficiary and control schools at the 
baseline. However, at the end-point assessment, 
there was substantial increase in score for water pu-
rification methods; sanitation facilities in terms of 
availability, accessibility, maintenance and functional 
indicators; availability of hygiene facilities with pro-
vision of soap in beneficiary schools as compared to 
control schools where limited services for hygiene 
facilities were noted. Although few challenge were 
reported for consistent availability of soap at wash 
basins in all the studied schools. 

Many programs and policies are running in India for 
safe WASH in schools, however schools meant for 
Aadiwasi children get ignored from supervision and 
monitoring of program implementation. Provision of 
a safe WASH environment and facilities is the first 
step which is achieved to some extent, however 
quantitative achievement such as building infrastruc-
ture, number of tanks, taps, sinks or toilets in schools 
is not the target of any program. Whereas for the 
continuity of facility utilization, its maintenance at 
optimum standards is the key task which is found to 
be very challenging on various program evaluation. 
It is easy to provide funds for infrastructure but reg-
ular funding for maintenance of WASH facilities is 
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the responsibility of higher stakeholders. Monitoring 
and supervision plans should be developed at school 
and district level. 

Local engagement plays a vital role in developing the 
culture of the tribal community. Overall, this WASH 
model was found to be advantageous in promoting 
school environment for safe water, sanitation and 
hygiene facilities at satisfactory level in beneficiary 
schools.  
 

RECOMMENDATIONS 

Teachers and staff in the schools should be oriented 
and trained for safe WASH practices and its imple-
mentation at school level. Training sessions for 
teachers can be planned at school level by the educa-
tion sector in collaboration with the district health 
authority. If it is not feasible to reach the trainers at 
the peripheral level, then training can also be con-
ducted at district level.  

Such research and implementation model can be ex-
plored to other schools in urban, rural and remote 
settings. 

Ceramic candle filters can also be used in schools for 
filtration, if advanced filters such as RO or UV filters 
couldn’t afford.  
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